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Abstract

Background and purpose: Femoral head fracture seems to have be-
come more common especially in younger adults which represent a chal-
lenge to preserve normal functioning hip. A retrospective study to review
my personal experience in the management of thirteen femoral head frac-
tures with or without hip dislocation over a period of more than six years
was carried out.

Patients and methods: Twelve patients had attempted one trial of
closed reduction of their associated hip dislocation on arrival. According
to Yoon et al modification of Pipkin’s fracture classification; type I fracture
was found in 4 patients (30.8%), type II in 4 patients (30.8%), type IIl in 3
patients (23.1%) and type IV in 2 patients (15.3%). Thompson and Epstein
criteria were used for evaluation of the final radiological and clinical re-
sults. The mean time for reduction of associated hip dislocation was 10.4
hours. The mean time for surgical treatment of femoral head fracture was
16.8 hours. The mean time for full weight-bearing was 15.2 weeks.

Results: Four patients (30.08%) were reported to have post-operative
complications. According to Thompsom and Epstien radiological criteria, 5
patients (38.5%) were excellent, 5 patients (38.5%) were good, 2 patients
(15.3%) were fair; one patient (7.7%) was poor. The clinical criteria were
better than radiological one as it was excellent in 8 patients (61.5%), good
in 3 patients (23.1%), fair in one patient (7.7%), and poor in one patient
(7.7%). The only statistically significant correlation was found between
the Pipkin fracture type and the clinical outcome.

Conclusion: Stable fixation of all technically fixable femoral head frag-
ment(s), and excision of smaller non- fixable fragment(s) in Pipkin type I,
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II, and III through the optimal surgical approach can ensure excellent to

good results in most of cases. Early primary joint replacement is an ideal

option for Pipkin type IV fracture to avoid relatively poor functional out-

come.

Key words : Femoral head fractures, open reduction and internal fixa-

tion, biodegradable screw and rods, excision.

Introduction
Femoral head fractures are un-
common injuries and infrequently
accompany fracture or fracture-
dislocation of the hip (Brumback
1987).

Pipkin (1957) proposed the first
and the most commonly used
classification system for femoral
head fractures. Other authors
like; (Brumback et al. 1987,
Moehring 1993, Yoon et al. 2001,
and Matejka and Pavelka 2002)
had modified the original Pipkin
classification in order to include
all types of femoral head fractures
and to guide the treatment and
the prognosis.

Fractures of the femoral head
by itself represented a complex
therapeutic dilemmas for orthope-
dic surgeon, as no clear guidelines
regarding the classification sys-
tem, line of treatment (operative or

conservative), surgical approach

(anterior, posterior, or lateral),
surgical technique (excision, fixa-
tion, or replacement) and implant
material used for fixation (metallic
or biodegradable) ( Brumback et
al. 1978, Jukkala et al. 1998,
Juutilainen et al. 1997, Krempa-
sky and Knybel 2001, Sciontkow-

ski et al. 1992).

The optimal treatment of femo-
ral head fractures remains poorly
defined and had been associated
with a relatively poor functional
outcome either from the injury
itself or from its surgical treat-
ment. Closed treatment had been
associated with poor clinical re-
sults mainly symptomatic post-
traumatic arthritis of the hip. Sur-
gical treatment may be beneficial,
especially for fractures that in-
volve the weight-bearing area of
the femoral head but some com-
plications like; aseptic necrosis,
heterotopic ossification, malreduc-
tion and malunion, fixation fail-
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ure, and post traumatic arthritis
might occur (Brumback et al.
1987, Dreinhofer et al. 1996, Hen-
le et al. 2007, Matejka and Pavel-
ka 2002, Moehring 1993, Nast-
Kolb et al. 1997, Pipkin 1957,
Schonweiss et al. 1999, Yoon et
al. 2001).

Aim Of The Work

The aim of this retrospective
study was to review my personal
short and intermediate-term expe-
rience in the management of femo-
ral head fractures regarding the
preoperative patient evaluation,
indications for treatment, protocol
of surgical treatment, post opera-
tive care, and finally the radiologi-
cal and clinical results.

Materials and Methods

Thirteen patients with femoral
head fractures were treated and
followed up in King Saud Hospital,
Unaizah, Al qassim, kingdom of
Saudi Arabia over a period of more
than six years (from July 2002 to
October 2008).

Twelve males and one female
with a mean age of 37.5 years
(range 23 to 61 years). The mecha-
nism of injury was RTA in eleven

patients and fall and motorcycle
accident in two patients respec-
tively. Femoral head fractures
were associated with other major
injuries in 8 patients (61.5%). The
right hip was injured in 7 patients
(53.8%) and the left hip in 6 pa-
tients (46.2 %).

Pre-operative Patient Evalua-
tion :

All patients were evaluated and
resuscitated according to ATLS
protocols on their arrival to emer-
gency department together with
clinical evaluation of the ipsilater-
al sciatic nerve function if the pa-
tient was conscious. Pelvic antero-
posterior radiograph showing both
hips together with oblique views of
the involved hip were done after

resuscitation.

Attempted trial of closed reduc-
tion under sedation in emergency
department for associated hip dis-
location or fracture-dislocation
had managed to reduce it in 9 pa-
tients (69.2%) which were followed
by clinical evaluation of sciatic
nerve function if possible. Pelvic
computed tomography (CT) scan-
ning starting from lumbo-sacral

junction down to pubic symphysis
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was done for 9 patients after the
successively attempted trial of
closed reduction. Three patients
with failed closed reduction were
taken to CT scanning then shifted
to operating theater for another
one trial of closed reduction under
general anesthesia with all prepar-
ations to proceed to open reduc-
tion which was the case due to as-
sociated femoral neck fracture in
one patient, impacted femoral
head over the fractured posterior
lip of the acetabulum with button-
hole of the capsule in the second
patient, and comminuted femoral
head fracture around a dynamic
hip screw applied 18 months back
for subtrochanteric femoral frac-
ture in the third patient.

Femoral head fractures were
classified according to Yoon et al.
(2001)
classification (1957). Type I frac-

modification of Pipkin’s

ture was found
(30.8%), type 1I
(30.8%), type III in 3 patients
(23.1%) and type IV in 2 patients
(15.3%).

in 4 patients
in 4 patients

head
fragment(s) was found inside the

Pre-operatively femoral

acetabulum in eleven patients and

was extruded outside the socket
in two patients. Intra-articular de-
bris were documented pre-
operatively by CT scanning in 5
(38.5%)

operatively in 7 patients (53.8%).

patients and intra-
The involved hip was dislocated
posteriorly in 11 patients (84.6%),
anteriorly in one patient (7.7%),
and no dislocation was found in
one patient (7.7%) in addition to

femoral head fracture.

Indications For Treatment :

- Displaced femoral head frac-
ture with failed trial of closed
reduction of associated hip
dislocation or fracture-
dislocation in 3 patients.

- Displaced femoral head frac-
ture with clinically unstable
hip after attempted trial of
closed reduction due to asso-
ciated acetabular fracture in
3 patients, and comminuted
femoral head fracture in an-
other patient.

- Displaced femoral head frac-
ture with non concentric hip

with

passive range of motion due

reduction obstructed
to single large or multiple
small intra-articular debris in
3 patients.
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- Displaced femoral head frac-
ture associated with incom-
plete sciatic nerve injury in
one patient.

- Displaced femoral head frac-
ture with posterior hip dislo-
cation in one patient.

- Minimally displaced femoral
head fracture without hip dis-
location in one patient.

Protocol Of Surgical Treat-
ment :

There was a policy to treat cas-
es with fracture or fracture-
dislocation of the hip in addition
to femoral head fracture as early
as possible to avoid avascular ne-
crosis unless the patient’s general
condition did not allow it or in
case of late referral.

Pre-operative intravenous pro-
phylactic antibiotic using Cefurox-
ime 750mg/IV/TID was given and
was continued until surgical
drains were removed according to
their daily output (less than 10ml

/ 24 hours).

Deep vein thrombosis prophy-
laxis was used for all patients us-
ing Enoxaparin sodium 4000
Units /SC /0D till the time of gait

training non weight-bearing then
oral Aspirin 150mg was given
from the time of partial weight-
bearing till the time of full weight-
bearing.

Ordinary operating room table
with extension table was used to
allow full image access for the pel-
vis as we do not have radiolucent
table.

According to the type of femoral
head fracture and the availability
of implant; the method of surgical
treatment was chosen keeping in
mind that all efforts were directed
towards reconstruction and fixa-
tion of the femoral head fracture if
it is technically feasible.

Posterior approach was used in
eleven patients (84.6%) and lateral
approach was used in one patient
(7.7%) due to associated femoral
neck fracture. Two femoral head
fractures (Pipkin type I) were
treated only by skeletal traction as
the femoral head fragment was re-
duced in place following success-
ful attempted trial of closed re-
duction of  associated hip
dislocation in one patient and pre-
operative acceptable position as
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documented with CT scanning in
another patient who did not have
hip dislocation.

Three femoral head fractures
(21.1%) were treated with excision
(2 patients with Pipkin type I and
one patient with Pipkin type II) of
the fragment as it was difficult to
fix and it did not affect the stabili-
ty of the hip. One comminuted
(type IV) femoral head fracture
(7.7%) was treated with primary
bipolar hemiarthroplasty.

Two femoral head fracture Pip-
kin type II (14.4%) were treated
with absorbable rods (Smart Pin
R, self-reinforced polylactic acid,
ConMed Linvatec Biomaterials
Ltd, Finland - Figure 1). One com-
minuted (Pipkin type IV) femoral
head fracture (7.7%) was treated
with absorbable

screw IIR, self-reinforced polylactic

screw (Smart
acid, ConMed Linvatec Biomateri-
als Ltd, Finland) in addition to bi-
phasic ceramic graft sticks made
of calcium hydroxyapatite 65%
(HA), and tricalcium phosphate
35% (TCP) (CeraformR, Teknimed,
Vic-en-Bigorre, France) to support
the 4 parts femoral head frag-
ments around the threaded tip of

the associated DHS fixation for ip-
silateral non-united subtrochan-
teric femoral fracture (Figure 2).
head
(30.8%) were treated with open re-

Four femoral fractures
duction and internal fixation with
metallic screws (three Pipkin type
III and one Pipkin type II frac-
tures); one of them had femoral
head and neck fracture which
were fixed with metallic screws
for both fractures through lateral
approach (Figure 3). Open reduc-
tion and internal fixation of asso-
ciated acetabular fractures (2 pos-
terior lip and one both column
plus posterior lip) were done for
three patients with femoral head
fractures (21.1%). Incomplete ipsi-
lateral sciatic nerve injury with
foot drop was associated with one
(Pipkin type II) femoral head frac-
ture together with posterior lip ac-
etabular fracture which was treat-
ed by primary nerve repair by
neurosurgeon at the time of surgi-
cal excision of fractured femoral
head fragment in addition to open
reduction and internal fixation of
fracture

associated acetabular

(Figure 4).

Post - Operative Care :
According to the nature of sur-
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gical treatment given for femoral
head fracture and the associated
injuries either of the same hip
joint or away from it; the post-
operative care was bed rest with-
out traction in 8 patients, skeletal
traction in 4 patients for a period
4-6 weeks.
full-weight bearing was advised for

between Immediate
the last patient treated with pri-
mary hemiarthroplasty.

Post-operative AP and oblique
radiographic views of the involved
hip was done for all patients. CT
scanning was also done for all
cases to access the quality of re-
duction and fixation except in one
patient who had primary bipolar
hemiarthroplasty.

No ectopic bone prophylaxis
was used in this study. Continu-
ous passive motion of the hip fol-
lowed by early active hip and knee
range of motion exercises using
skate board were started immedi-
ately as tolerable when patient
general condition had allowed it
for all cases without post-
operative traction and after trac-
tion removal for other cases. Hip
flexion was restricted to less than

60 degrees flexion during the first

6 weeks. After 4-6 weeks either
with or without prior traction; Pro-
tected touch or partial weight-
bearing was progressed to full
weight -bearing over another 6
weeks or more till full clinical and
radiological union achieved except
in one patient who had primary
bipolar hip replacement where im-
mediate weight -bearing was en-
couraged. Post-operative clinical
and radiological evaluation was
done at 6 and 12 weeks intervals
for the first year, then every 6
months for the second year then
annually thereafter.

Assessment :

Thompson and Epstein (1951)
criteria were used for evaluation of
the radiological and clinical re-
sults which were rated indepen-
dently. If the rating was different
the case was assigned to the lower
of the two grades.

Statistical Analysis :

Although the number of the pa-
tients in this retrospective study
was limited; both parametric and
nonparametric statistical tests
were used. Data of all patients
summarised in the master sheet

(table I) were analysed using
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SPPSS software program for win-
dows version eight. Pearson chi-
square, one way ANOVA test, and
linear-by-linear association were
used to define and compare the
relation between all in dependable
variables and the radiological and
clinical results. Statistical signifi-
cance was set at P < 0.05.

Results
The mean time for reduction of
associated hip dislocation was
10.4 hours. The mean time for
surgical treatment of femoral head
16.8 hours. The
mean time for full weight-bearing

fracture was

was 15.2 weeks.

Intra-operatively all cases with
femoral head fractures treated ei-
ther by excision, fixation, replace-
ment, or traction showed stable
hip throughout the possible pas-
Post-
operatively both plain radiographs

sive range of motion.
and CT scanning for cases treated
with fixation revealed concentric
hip reduction and acceptable fixa-

tion.

There was no implant related
errors or complications and all
metallic and absorbable screws or

rods were subchondral and intra-
osseous in location. There was no
residual intra-articular loose de-
bris. All cases with femoral head
fracture treated with fixation had
showed uneventful fracture union
without fixation failure. Four pa-
tients (30.08%) were found to have
post-operative complications. One
patient with type IV femoral head
fracture around DHS which was
used for treatment of comminuted
subtrochanteric femoral fracture
18 months back, his femoral head
fracture was treated with multiple
absorbable screws plus CeraformR
sticks as bone graft substitute as
there was no facility for THR and
the patient was not eligible for
higher centre referral as he cannot
pay the charges for this service
being non insured, and at the
same time bipolar hemiarthroplas-
ty was not possible due to his pre-
existing non united subtrochan-
teric femoral fracture. This patient
developed posterior hip subluxa-
tion, osteoarthritic changes in
spite of bone healing with pain,
limping, and decreased hip range
of motion that had been treated
with THR after 3 years when he
had returned back to the Republic
of Sudan.
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Heterotopic ossification was re-
ported in two patients (one Brook-
er grade I and the other was grade
II). One of them had persistent
weak right foot dorsiflexion follow-
ing incompletely recovered sciatic
nerve palsy presented with the fe-
moral head fracture on admission.

One patient had segmental a
vascular necrosis of the involved
femoral head, and incomplete lat-
eral popliteal nerve palsy following
open reduction and internal fixa-
tion of his femoral head and ace-
tabular fractures that was recov-
ered completely during the follow
up period.

According to Thompsom and
Epstien (1951) radiological crite-
ria, 5 patients (38.5%) were excel-
lent, 5 patients (38.5%) were good,
2 patients (15.3%) were fair; one
patient (7.7%) was poor. The clini-
cal criteria were better than radio-
logical one as it was excellent in 8
patients (61.5%), good in 3 pa-
tients (23.1%), fair in one patient
(7.7%), and poor in one patient
(7.7%).

There was no statistically sig-
nificant relationship between the

age of the patient, time of reduc-
tion of associated hip dislocation,
time of femoral head fixation or
excision or replacement, time of
full weight-bearing, and all the ra-
diological or the clinical results
using one-way ANOVA Test.

There was no statistically sig-
nificant correlation between the
radiological results and the sex of
the patients (chi-square 0,360),
side affected (chi-square 0,722),
mechanism of injury (chi-square
0,706), nature of the lesion (chi-
square 0,414), type of dislocation
(chi-square 0,769), type of reduc-
tion (chi-square 0,449), surgical
approach used (chi-square 0,748),
type of implant used (chi-square
0,054). Although there was no sta-
tistically significant correlation be-
tween Pipkin fracture type and the
radiological results (chi-square=
0,311); but it was clear that pa-
tients with type I fracture were ex-
cellent (50%) and good (50%) in
contrast to type IV fracture which
were good (50%) and poor (50%).

There was no statistically sig-
nificant correlation between the
clinical results and the age of the
patients (chi-square 0,879), side

17



Gamal El-Adl

affected (chi-square 0,518). Mech-
anism injury (chi-square 0,961),
nature of the lesion (chi-square
0,208), Type of dislocation (chi-
square 0,961), type of reduction
(chi-square 0,492), treatment giv-
en (chi-square 0, 715), surgical
approach used (chi-square 0,955),

and implant used
0,075). The only statistically sig-

nificant correlation was found be-

(chi-square

tween the Pipkin fracture type and
the clinical outcome using linear-
by-linear association (P = 0,012).
The same relation was not signifi-
cant using chi-square test.

Table (I) : the master sheet data for all patients included in this study.

NO. | Age | Sex | Mechanism | Natureof | Pipkin | g, | Typeof | Typeof R::;:zt?:n TREATMENT
o f Injury Injury # type dislocation | Reduction (hour)
- Head - ORIF +
Ceraform
1 38 Male | RTA Isolated v Right | Posterior Open 34 - Non United
subtorch # >
Ceraform
Associated - Head - ORIF
2 41 Male | RTA # neck of itk Left Posterior Open 6 - Neck - ORIF
femur Lt Can Screws
3 23 Male | RTA Isolated 11 Left Posterior Open 4 Head - ORIF
4 40 Male | RTA Isolated I Right - - - Traction
5 33 | Female | RTA Isolated I Right | Posterior Closed 2 Traction
Associated
6. 61 Male Motorcyle %/I[IC]I_Ol’Rnte I Right Posterior Closed 12 : };:igiogloljp cast
Knee
Associated - Head - excision
7 34 Male | Fall #L5 stable 1 Left Posterior Closed 24
-LS > brace
wedge
Associated - Head - bipolar
8 50 Male | RTA # Left v Right | Posterior Closed 8 prosthesis
Humerus - Humerus-> ORIF
Associated . - Head = ORIF
9 29 Male | RTA I Left Posterior Closed 3 - Acetabulum ->
#acetabulum
ORIF
/E;;?Ci;?t;i ) ) - Head “excision
10 45 Male | RTA - s Right | Posterior Closed 2 -Acetabulum >
Rt foot & #
ORIF
acetabulum
11 30 Male | RTA Isolated )i Right | Posterior Closed 3 Head > ORIF
Associated - Head
Subdural ->Excision,Subdu >
12 26 Male RTA Hematoma, 1 Left Posterior Closed 36 Evacuation
#6" rib - Rib = cons
#Right tibia - Tibia = nail
Associated
. L - Head - ORIF
13 38 Male | RTA # I Left Posterior Closed 1 Acetabulum=>ORIF-
acetabulum
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Time of Surgical Implant Time of full FOHDYV up e Radiological Clinical
NO. | treatment Period Complication
approach | Used W.B (weeks) Results Results
(hour) (months)
Absorbable - Posterior hip
. SCrews subluxation , 0.A
1. 34 Posterior +Ceraform 22 27 Rt hip, disabling Poor Poor
graft pain
2. 6 Lateral Metallic 21 53 - Good Excellent
screws
3. 4 Posterior Absorbable 14 25 - Excellent Excellent
rods
4. 2 - - 12 36 - Excellent Excellent
5. 3 - - 16 40 - Good Excellent
6. 36 Posterior Absorbable 13 31 - Excellent Excellent
rods
7. 48 Posterior - 18 19 - Excellent Excellent
. Bipolar
8. - Posterior . 1 4 - Excellent Good
Prosthesis
9. 24 Posterior | Metallic 19 35 - Good Good
Screws
- Weak dorsi-
flexion Rt foot,
10. 3 Posterior - 15 18 N llmpmg, Fair Good
hterotopic
ossification
(Brooker IT)
11 6 Posterior Metallic 14 33 - Good Excellent
SCrews
Heterotopic
12 36 Posterior - 12 30 ossification Good Excellent
(Brooker I)
- Segmental a
Metallic vascular neurosis
13 16 Posterior 20 23 -> pain > limping Fair Fair
SCrews .
- Recovered Partial
sciatic nerve injury
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Fiqure( 1) :( a ) -Pre-operativeAP radiograph showing fracture-dislocation

Lt hip with femoral head fracture.

( b ) -Preoperative CT scanogram showing femoral head
fracture associating fracture-dislocation of the hip.

(c,d ) -Intra-operative photograph showing temporary K.wire
fixation of femoral head fracture then replacement with
absorbable Smart 11 pin.

( e ) -Post-operative CT scanogram showing the reduced and
fixed femoral head fracture.

( f ) -follow up AP radiograph showing the healed femoral
head fracture.
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Figure ( 2 ) ( a ) -pre-operative AP radiograph of the Rt hip showing
comminuted femoral head fracture around the tip of DHS
screw used for old subtrochantric femoral fracture which
was non united after 18 months.

( b)) -intra-operative photograph showing temporary K. wire
fixation of the 4 parts femoral head fracture which was
replaced with absorbable Smart 11 screws.

( ¢ ) -post-operative follow up AP radiograph showing the the
reduced and internally fixed femoral head fracture
together with few sticks of synthetic bone graft
(Ceraform®) for structural support.

(d, e) -post-operative follow up AP and lateral radiographs of
the healed femoral head fracture with early osteoarthritis
and posterior subluxation of the Rt hip.
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Figure (3) : ( a) -pre-operative AP radiograph of the LT hip showing
posterior  fracture-dislocation  with  comminuted
acetabular and femoral head fracture.

( b ) -preoperative CT scanogram showing comminuted
fracture of the femoral head and neck after one trial of
closed reduction.

(c) - post-operative follow up AP radiograph showing healed
femoral head and neck fractures fixed with metallic
SCrews.
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Figure(4): (a) -pre-operative AP radiograph of the pelvis showing posterior
fracture-dislocation of the Rt hip with acetabular and
femoral head fracture.

( b ) -post-reduction AP radiograph of the pelvis showing
reduction of dislocated Rt hip.

( ¢ ) -follow up post-operative radiograph showing healed
acetabular fracture after ORIF with plate and screws and
excision of associated femoral head fracture.
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Discussion
Femoral head fracture was pre-
viously described as uncommon
injury associating dislocation or
fracture-dislocation of the hip in a
rate of 10 % in Epstein et al.
(1985) report.

Recently with the increase of
high energy trauma; femoral head
fracture seems to have become
more common especially in young-
er adults which represent a chal-
lenge to preserve normal function-
ing hip as arthroplasty may not be
the best option for this young and
active age group especially in un-
In this
study the mean age was 37.5

derdeveloped countries.

years which is coincident with
many other reports (Epstein et al.
1985, Lutonsky et al. 1993, Mar-
chetti et al. 1996, Matejka and Pa-
velka 2002, Schonweiss et al.
1999).

The indications for open reduc-
tion and internal fixation of femo-
ral head fractures remains contro-
versial. Accurate reduction of
suprafoveal femoral head frac-
tures is necessary to help restor-
ing the normal peripheral loading

characteristics and to decrease

the peak articular cartilage stress
in the hip. The implemented con-
cept in the management of pa-
tients with femoral head fractures
included in this study was direct-
ed towards fixation of all techni-
cally fixable fractures whether it
is suprafoveal or infrafoveal espe-
cially when the absorbable im-
plants (Rods or screws) became
available.

Pre-operative CT scanning be-
fore and/or after reduction of as-
sociated hip dislocation was es-
sential to define the treatment
plan. In this study traction was
decided in one patient with femo-
ral head fracture without disloca-
tion as his CT scanning showed
near anatomical reduction. Mosta-
fa (2001), Werken and Blanken-
steijn (1987), Mody and Wain-
wright (1996), and El Mrini et al.
(2006) had reported similar cases
with femoral head fracture with-
out dislocation of the hip.

Posterior approach was used in
this study in 11 patients including
this patient treated with primary
hemiarthroplasty without too
much difficulty in 9 patients. Two
showed

patients intra-operative

24



Benha M. J.

Vol. 26 No 3 Sept. 2009

difficulty to visualize the fracture
surface, to reduce and to fix the
displaced suprafoveal anterolater-
al femoral head fracture. This ob-
servation was similar to Butler
(1981) as flexion, adduction, inter-
nal rotation of the hip needed to
dislocate the hip hide the fracture
site from the view.

Many authors like El Mrini et
al. (2006), Epstein et al. (1985),
Hougaard and Thomsen (1988),
Schonweiss et al. (1999), Werken
and Blankensteijn (1987); had rec-
ommended posterior approach for
fixation of femoral head fractures
whereas others had advocated an-
terior approach for reduction and
fixation or excision of femoral
head fragment as it identifies the
antero-medial femoral head frac-
ture, allows easy access to the ac-
etabulum for removal of loose os-
teochondral debris, and allows
accurate reduction and fixation of
the fracture. The main disadvan-
tages of the anterior approach
were high incidence of heterotopic
ossification and a vascular necro-
sis of the femoral head (Bauer and
Sarkar 1997, Thompson and Ep-
stein 1651, Treacy and Grigoris
1992).

Some other authors had advo-
cated lateral approach with or
without trochantric osteotomy
for treatment of femoral head
fracture (Ganz et al. 2001, Henle
2007, Kloen et al. 2002,
Krempasky and Knybel 2001).
Mostafa (2001) had treated six pa-

tients with femoral head fracture

et al.

and reported that lateral Watson -
Jones approach was satisfactory
to reduce and fix these difficult
fractures. Lateral approach was
used to treat one patient included
in this study with Pipkin type III
femoral head fracture associated
with femoral neck fracture without
intra-operative difficulty or post-

operative complication.

Mowery and Gershuni (1986)
had recommended posterior ap-
proach for posterior hip disloca-
tion and anterior approach for an-
terior hip dislocation; so as not to
further damage the joint capsule
and the remaining blood supply.
Schonweiss et al. (1999) had rec-

(Smith-
(Watson-

ommended anterolateral
and lateral
Jones) approaches for Pipkin type

Peterson),

I, II, and III fractures , and poste-
rior (Kocher-langenbeck) approach
for Pipkin type IV fractures.
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(1961)
many unsatisfactory results in
treated with
the femoral head fragment espe-

Epstein had reported

cases excision of
cially if it was more than one
third of the femoral head. In
this study three patients were
treated with excision of the femo-
ral head
causing intra-operative hip insta-

fragment  without

bility or post-operative, post-
traumatic osteoarthritic changes
during the follow up period. All
these patients were treated early
in this study where the absorbable
rods and screws were not availa-

ble.

Few fixation options were avail-
able for femoral head fracture be-
cause of the fragment size and lo-
cation. The implant should be
located beneath the articular sur-
face yet it should provide suffi-
cient fixation to prevent early fail-
ure. The implant used for femoral
in the

study were either; metallic screws

head fragment fixation

(2mm, 4mm, 6.5mm) or absorba-
ble rods (1.5mm, 2mm, 3.2mm)
and SCrews (2mm, 3.5mm,
4.5mm) according to the fragment
size, location and the availability

of implant.

Biodegradable (rods

or screws) offered marked advan-

implants

tages in fixation of femoral head
fracture as a very small fragment
can be fixed even through articu-
lar cartilage surface, and there is
no need for implant removal later
on. Also its mechanical properties
are comparable to metallic screws
with high rate of union and in-
creased bone

mass density

around it (Hermus et al. 2005,

Prokop et al. 2005).

(1997) had
reported an average increase of
bone density about 18.3% after
Self-reinforced polyglycolic

Juutilainen et al.

acid
(rods-screws), and an average de-
crease of 6.4% after self-reinforced
polylactic acid (rods-screws) in
contrast to an average decrease of

18.6% after metallic implants.

Jukkala et al. (1998) had re-
ported about their experience in
treatment of six patients with fe-
moral head fracture with self-
reinforced polyglycolic and poly-
lactic rods and screws and con-
cluded that it is safe to be used
without the need to remove it.

The role of internal fixation ver-
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sus hemiarthroplasty or total hip
replacement as a primary treat-
ment for Pipkin Type III femoral
head fractures had not been set-
tled. Most of authors recommend-
ed primary open reduction, and
internal fixation to restore the nor-
mal anatomy as most of the pa-
tients were young active adults
(Burman and Feldman 1959, Ep-
stein 1961, Fina and Kelly 1970,
Mostafa 2001).
other authors like Kelly and Lip-
scomb (1958), Mehara et al.
(1995), and Fernandez (1980) had
recommended primary hip re-

On the contrary

placement to reduce hospitaliza-
tion period and to provide better
hip function with less subsequent
disability.

Fracture-dislocation of the hip
was reported to have frequent
complications like; a vascular ne-
crosis of the femoral head (O-
24%), degenerative post-traumatic
(0-72%),
(7-27%), and heterotopic ossifica-
tion (2-54%) (Kloen et al. 2002).

arthritis nerve injuries

It was believed that posterior
the
above risks especially a vascular

approach might increase

necrosis which was not the case

in this study as it was reported
only in one patient and it was lo-
calized and segmental and it did
not affect the functional clinical
outcome. This observation was
also reported by Hougaard and
Thomsen (1988), Treacy and Grig-
oris (1992), and El Mrini et al.
(2006), and their conclusion was
that posterior approach leads to
exposition for internal fixation
without the high risk of a vascular

necrosis.

Although heterotopic ossifica-
tion prophylaxis was not used in
this study; it was clear from this
study that the risk was 15.4% but
it did not affect the range of mo-
tion and the final clinical out-
(1999)
had recommended routine use of

come. Schonweiss et al.
indomethacin as an ossification
prophylaxis due to high tissue
damage.

The final clinical outcome
(85.0% excellent and good) was
better than the final radiological
(77.0%
good) as the two patients with het-

outcome excellent and
erotopic ossification and the third
patient with segmental a vascular
necrosis were able to go back to
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their pre-injury occupation with-
out too much disability, pain, or
limping. Krempasky and Knybel
(2001) reported 80% good results,
Marchetti et al. (1996) reported
67% good results, and Henle et al.
(2007) reported 83.3%
and good results.

excellent

Marchetti et al. (1996) found a
significant relationship between
Pipkin fracture type and the final
outcome as type I and II had bet-
ter results than type III and IV,
and they had found a non signifi-
cant relationship between the time
of reduction of hip dislocation,
time of femoral head fracture fixa-
tion, the type of surgical exposure
and the final outcome. This study
reached to a similar relationship
and the only significant relation-
ship was between Pipkin fracture
type and the final clinical out-
come.

This study supports the con-
cept of restoring the anatomy of
the femoral head as early as possi-
ble to achieve satisfactory initial
results and to facilitate later re-
constructive procedures if needed
especially for Pipkin type I, II, and
III. For Pipkin type IV fracture; hip

replacement seems to be a sound
option to avoid serious clinical
disability.

According to the results of this
study; the controversy regarding
the following three items; what to
do (fixation, excision, or replace-
ment), how to approach the frac-
ture (anterior, posterior, or later-
al), which implant material to be
used (metallic, or biodegradable
rods and screws) still not finally
cleared to give hard rules as the
number of patients is very limited.
It seems that any femoral head
fracture that is technically fixable
it should be fixed with metallic or
better biodegradable
available through the posterior ap-

implant if

proach unless it is associated with
femoral neck fracture for which
lateral approach is preferred.

Conclusion

All Pipkin femoral head frac-
tures should be treated opera-
tively unless anatomically re-
duced. Early-timed reduction of
associated hip dislocation, early-
timed accurate reduction and
stable fixation of all technically
fixable femoral head fragments,

and excision of smaller non- fixa-
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ble fragments in Pipkin type I, II,
and III through the optimal surgi-
cal approach can ensure excellent
to good results in most of cases.
Early primary joint replacement is
an ideal option for Pipkin type IV
fracture to avoid relatively poor
functional outcome.
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SCAPHOID FRACTURES
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Abstract

Background and purpose: symptomatic non-union of the scaphoid
should be treated surgically to improve the wrist and hand function and
the current practice is to treat non union by increasing the vascularity of
bone. A prospective study to evaluate the results of surgical treatment of
nonunited scaphoid fractures with the technique of pronator quadratus
muscle pedicle bone graft in eleven patients was carried out.

Patients and methods: Eleven patients with non united scaphoid
Jractures more than 6 months treated by pronator quadratus muscle pedi-
cle bone graft and Kirshner wire fixation were evaluated clinically ( range
of motion, grip strength), radiologically (scaphoid length and A.P scaphoid
angle in antero- posterior views, and scapho-lunate angle, and lateral in-
tra-scaphoid angle in lateral view, and functionally (modified scaphoid
outcome score).

Results: The average follow up period was 29.3 months, with nonun-
ion over an average period of 27 months. Scaphoid non union through the
waist and type D3 fracture were the commonest types. The difference in
the range of motion, and grip strength of the normal and affected wrist
pre-operatively and the affected wrist preoperatively and postoperatively
was found to be statistically significant. The average period for radiologi-
cal union of non united scaphoid fracture was 12.7 weeks with a range
between 8 weeks to 17 weeks. The difference in the radiological meas-
urements of the normal and the affected wrist preoperatively, and the af-
fected wrist preoperatively and postoperatively was found to be statisti-
cally significant. According to scaphoid outcome scoring satisfactory
results were reported in 90.9% of cases with 54.5% excellent and 36.4 %
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good results. Unsatisfactory fair results were reported in one patient

(9.1%).

Conclusion: Pronator quadratus pedicle bone graft is a simple and ef-

fective procedure without the need of special equipment and special surgi-

cal skills, and was associated with some complications which was genu-

ine and did not affect the final outcome.

The principal benefits of this

technique were relief of pain together with an increase in wrist range of

motion and the hand grip strength.

Keywords; Pronator quadratus, muscle pedicle bone graft, non-united

scaphoid fractures.

Introduction

Displaced and unstable sca-
phoid fractures pose a particular
surgical problem with 55% inci-
dence of non-union and a 50%
rate of a vascular necrosis (Daben-
zies et al 1992, Amadio 1982).
There is a general agreement that
a symptomatic non-union of the
scaphoid should be treated surgi-
cally to improve the wrist and
hand function (Cooney et al 1980).

Open reduction and internal
fixation together with non vascu-
larized or vascularized bone graft-
ing techniques are the most popu-
lar  surgical procedures for
scaphoid non union persistent
more than 6 months after conser-
vative treatment (Cooney et al
1980, Cooney et al 1996, Herbert

and Fisher 1984, Smith et al

1991, Green 1985). Viability and
stability of the scaphoid fragments
are essential for obtaining union
and the current practice is to treat
a vascular necrosis by increasing
the vascularity of bone. Obtaining
union is not sufficient criterion of
success in treatment of scaphoid
non union especially if the flexion
or humpback deformity was not
corrected (Markus et al 1999).

(1988)
had reported a rate of 100% bony

Kawai and Yamamoto

union after using a modification of
the pronator quadratus pedicle
bone graft technique without any
complication and without the need
of special equipment (Kawai and
Yamamoto 1988).

Aim of the Work

The aim of this prospective
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study is to evaluate the results of
surgical treatment of nonunited
scaphoid fractures with the tech-
nique of pronator quadratus mus-
cle pedicle bone graft in eleven pa-
tients.

Patients and Methods

Eleven patients with non unit-
ed scaphoid fractures treated by
pronator quadratus muscle pedi-
cle bone graft and Kirshner wire
fixation between the period from
November 2002 to November
2007 at King Saud Hospital, Un-
Arabia
represented the material of this

aizah, Al-gseem, Saudi

study. The criteria for patient se-
lection were established sympto-
matic non union for more than 6
months, age above eighteen years.
The main clinical inclusion crite-
ria for surgical interference were
wrist pain, and / or weak hand
grip, and /or wrist stiffness.

The radiographic inclusion cri-

teria for surgical interference

were, stable and undisplaced non
united fracture, displaced non

united fracture, unstable non

united fracture with collapse and
flexion

(hump-back) deformity,

non united scaphoid fracture with

mild to moderate radiocarpal ar-
thritis, and non united scaphoid
fracture with a vascular necrosis
of the proximal fragment. The ex-
clusion criteria for surgical inter-
ference were, a symptomatic non
union, non united scaphoid frac-
ture with advanced radiocarpal ar-
thritis and if the proximal frag-
ment was too small, fragmented or
badly deformed and a vascular.

A detailed medical history for
every patient regarding the age,
sex, laterality and dominance, oc-
cupation, mechanism of injury,
time from injury, adequacy of pre-
vious treatment according to the
criteria of Radford et al (1990),
type of the fracture using Filan
and Herbert classification (1996),
site of non union, complaint, date
of surgical interference, time to
union, length of follow up period
and any complications. The clini-
cal and demographic data for the
eleven patients included in this
study are summarized in (Table I).

Clinical assessment of wrist
function included the wrist range
of motion and the hand grip
strength. The range of motion of
the affected and unaffected wrist
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was measured preoperatively in-

cluding; palmer flexion, dorsal
flexion, radial deviation, and ulnar
deviation using the method ad-
vised by Kauer (1980). The aver-
age standard palmer flexion was
80 degrees, dorsal flexion was 70
degrees, radial deviation was 20
degrees, and ulnar deviation was
35 degrees. The hand grip
strength was measured using the
method of Mc Rae (1987) for both
the affected and unaffected wrist
preoperatively. The standard nor-
mal reading should reach 200 mil-

limeter mercury or more.

Radiological assessment was
done for all cases using four radio-
graphic views for the affected and
unaffected wrist preoperatively.
These radiographic views includ-
ed; AP view of both wrist showing
the third metacarpal bone in full
ulnar and radial deviation, lateral
view in neutral flexion, and
oblique view 45 degrees showing
the distal and proximal poles of
the scaphoid . The following radio-
graphic measurements were un-
dertaken, scaphoid length and AP
scaphoid angle (normally 30 + 5
antero-

degrees) in posterior

views, and scapho-lunate angle

(normally 30 - 60 degrees with an
average of 46 degrees) and lateral
lateral
view (normally 25 + 5 degrees) .

intra-scaphoid angle in

Magnetic resonance imaging was
done in some cases especially in
proximal-third scaphoid non un-
ion with a vascular necrosis to de-
termine the vascular status, the
size and the state of the articular
cartilage of the proximal fragment.

Surgical Technique:

After induction of general, re-
gional or local intravenous anes-
thesia while the patient lying su-
pine on ordinary table with the
forearm supinated over a side arm
support after application of a
pneumatic tourniquet to the arm.
A volar curvilinear skin incision
was made over the scaphoid tube-
rosity and distal radius just over
the flexor carpi radialis tendon.
The volar surface of the scaphoid
was approached by making an in-
cision though the wrist capsule
and the radio-scapho-capitate lig-
ament complex which was careful-
ly divided and retained for later re-
pair with the muscle pedicle.

The site of nonunion was ex-
plored and the fibrous or cartilagi-
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nous tissue was curetted. The
edges of the sclerotic bone were
removed using a microsagittal saw
or a powered burr till a viable
bleeding
reached. The resulting bony defect

bony surface was
in both proximal and distal frag-
ment was shaped to form an oval
cavity parallel to the longitudinal
axis of the scaphoid, then the re-
sultant bony defect was measured
in millimeters to determine the
size of the pedicle bone graft from

volar surface of the distal radius.

On the distal radius the prona-
tor quadratus muscle was identi-
fied and a block of bone graft
equal to the resultant defect was
its distal
close to the abductor policies lon-
gus tendon (Figure 1). Multiple
drill holes along the margin of the
bone block graft was done using

outlined at insertion

2 millimeter Kirshner wire to facil-
itate separation with a sharp
small curved osteotome or bone
gauge. Care should be taken to
avoid detachment of the muscle
pedicle from the harvested bone
block and also to ensure a pedicle
of 15-20 millimeters thickness
which is based on the anterior in-

terosseous vessel. If the muscle

pedicle bone graft was too tight
and short to reach the already
formed bony trough at the site of
nonunion; then another distal ul-
nar incision was added to release
the ulnar origin of the pronator
quadratus muscle. The proximal
and distal
were aligned carefully as a trac-

scaphoid segments
tion force was applied to the
thumb to correct any intercalated
the
humpback deformity. The muscle

segmental instability and
pedicle bone graft was then insert-
ed snugly into the performed cavi-
ty in the volar scaphoid surface.

Restoration of scaphoid length
and realignment of both scaphoid
fragments and the pedicle bone
graft should be assessed intraop-
eratively by both visual and radio-
graphic methods which was also
useful to ensure correct placement
of the Kirshner wires. The normal
length of the scaphoid was judged
by keeping the carpus in dorsiflex-
ion and ulnar deviation bearing in
mind that the distal pole of the
scaphoid is attached to the sca-
phoid - trapezium - trapezoid joint
and the proximal pole is attached
to the lunate by scapholunate lig-
aments.
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The proximal, distal scaphoid
segments and the pedicle bone
graft were firmly fixed with two 0.8
or 1mm Kirshner wires introduced
at the region of the scaphoid tube-
rosity. In three cases a third
Kirshner wire was added and in-
troduced through the pedicle bony
block to either the proximal or the
distal scaphoid fragment when the
graft was unstable in addition to
free cancellous bone graft packed
around the pedicle graft and the
depth of the defect. This simple
wire added a good job to the sta-
bility of the graft and subsequent-
ly supported the volar aspect of
the scaphoid which was usually
deficient after correction of the
humpback deformity. Also in an-
other patient one K. wire was used
to fix the scaphoid to the capitate
to achieve more stability. The ra-
dio-scapho-capitate ligament com-
plex was sutured to the sides of
the pronator quadratus pedicle
graft using 1/0 absorbable Vicryl
or Dixon suture material to en-
sure more stability of the graft. All
the Kirshner wires were cut short
beneath the skin without bending
in most of cases and then absorb-
able subcutaneous and subcutic-

ular skin sutures were done.

Post-operative care :

A long-arm thumb spica cast
was applied with the thumb in
palmer abduction and the elbow
flexed to 90 degrees with the fore-
arm in neutral rotation to block
pronation and supination thus
avoiding shearing stress to the
graft. After one month a short-arm
thumb spica cast was applied for
another one month then a func-
tional wrist brace for another one
or two months according to the ra-
When stable
achieved all

diological union

bony union was
Kirshner wires were removed un-
der local intravenous anesthesia.
Radiographic assessment was
done monthly till complete solid
radiological union then every 6
months till the time of the final

follow up.

Clinical assessment of the fi-
nal results:

All
clinically regarding the following

patients were examined
points. Presence or absence of
pain and tenderness, strength of
the hand grip, the final range of
motion of the affected wrist in all
directions, and finally these post-
operative clinical measurements
were compared to preoperative
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one. The overall clinical outcome
was also assessed using the modi-
fied scaphoid outcome score pro-
posed by Robins and Carter
(1995).

Radiological assessment of
the final results:

The following points were as-
sessed radiologically; occurrence
of union or not, time to union,
post-operative scaphoid length, AP
scaphoid angle, scapho-lunate an-
gle, and lateral intra -scaphoid
angle. All these measurements
were compared to preoperative
measurements. Any post-operative
radiological

complications were

also reported.

Statistical assessment :

In this study both descriptive
parametric and nonparametric
statistical methods were used to
evaluate the different statistical
relationships. . Data of all patients
were analyzed using the SPSS soft
wear program for window, version
8, 0. The following statistical tests
were used; Chi- square test, Fish-
er exact test, student T- test. A
probability of <0.05 was consid-
ered statistically significant (P.
value).

Results
Clinical results:

The average follow up period
was 29.3 months with a range be-
tween 6 months to 60 months.
Non wunited scaphoid fractures
were common in the age group be-
tween (26 to 33 years) with an av-
erage age of 28.2 years, also it was
common in heavy workers (63.6%)
(72.7%)
Forced

in their dominant side
and only in male gender.
dorsiflexion injury to the wrist was
the commonest cause of initial
fracture in 81.8% of cases. Initial
treatment was adequate in 45.5%
of patients and inadequate in
54.5%. The shortest period of non-
union was 6 months and the long-
est was 64 months with an aver-
age of 27 months. Scaphoid non
union through the waist and type
D3 fracture were the commonest
types. All patients had a com-
plaint of wrist pain and weak
hand grip and 36.4% of these pa-
tients had some degree of wrist
The

mean preoperative range of mo-

stiffness in the morning.

tion in dorsiflexion was 54.6 de-
grees, palmer flexion was 62.2 de-
grees, radial deviation was 14.5
degrees, and ulnar deviation was

19 degrees. Comparing these
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measurements to the range of mo-
tion of the normal wrist was found
to be statistically significant. The
mean grip strength of the affected
wrist was 188 millimeter mercury
in comparison to 265 of the nor-
mal wrist (Table II). The relation-
ship between the range of motion
and grip strength of the affected
wrist preoperatively and postoper-
atively was found to be statistical-
ly significant (Table III).

The percentage of improvement
of the affected wrist range of mo-
tion and grip strength to the nor-
mal wrist in relation to the dura-
tion of non union of scaphoid
fractures were found to be higher
in cases with short - timed sca-
phoid non union but this relation-
ship was found to be statistically
significant for grip strength and
wrist dorsiflexion only (Table IV).

Radiological results:

The mean preoperative sca-
phoid length in the affected wrist
was 19.1 millimeters, anteropos-
terior scaphoid angle was 27.3 de-
grees,
62.9 degrees, and the lateral in-

scapholunate angle was

trascaphoid angle was 32.1 de-
grees. Comparing these measure-

ments to normal wrist was found
to be statistically significant (Ta-
ble V).

Also after postoperative surgi-
cal correction of the flexion defor-
mity of the scaphoid and realign-
ment of the proximal and distal
fragment with the pedicle bone
graft; the changes in the same
preoperative and postoperative ra-
diological measurements of the af-
fected wrist were found to be sta-
tistically significant (Table VI). The
relationship between the changes
in the radiological measurements
and the duration of scaphoid non
union was found to be higher in
short - timed scaphoid non union
and lower in long-timed scaphoid
non union. These changes in the
radiological measurements were
found to be statistically significant
only for scaphoid length (Table
VII). The average period for radio-
logical union of non united sca-
phoid fracture was 12.7 weeks
with a range between 8 weeks to
17 weeks.

All distal third scaphoid frac-
tures were united in a period less
than 12 weeks, 66.6%
with proximal third non united

of cases
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scaphoid fractures had united in a
period between 16 to 17 weeks,
and 28.6% of cases with non unit-
ed scaphoid fracture through the
waist had united in a period less
than 12 weeks and 57.2% of these
fractures had united in a period
less than 16 weeks (Table VIII).
All types of scaphoid nonunion
were united but in different tim-
ing. D1 and D2 were united in
shorter time than D3 and D4 but
the difference in timing were sta-
tistically insignificant.

Post-Operative Complications:

One patient had occasional
wrist ache after working activity
with weak hand grip together with
mild degree of osteoarthritis of the
scaphoradial joint. This patient
was the first case operated up on
and he had non united scaphoid
fracture since 5 years and the
pedicle bone block was packed out

in the early post- operative period

at the time of changing the plaster
after three weeks together with
partial collapse and loss of
length, and distal migration or
packing out of one K. wire which
was removed in the clinic. After
complete union the patient had
refused removal of the second K.
wire (Figure 4). Sudeck's atrophy
was also reported in another pa-
tient who was completely reversed
by physiotherapy. Kelloid scar for-
mation was also reported in one

patient.

Over all end results:

According to scaphoid outcome
scoring, satisfactory results were
reported in 90.9% of cases with
54.5% excellent and 36.4% good
results. Unsatisfactory fair results
were in one

(9.1%).

reported patient

Case presentation (Figure 2, 3,
and 4).
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Table (I): Demographic date.

Number Percentage

*Age group in years ( average28.2)

* 18-25 2 18.2

* 26-33 6 54.5

* 34-41 3 27.3
* Sex group

* male 11 100

e female 0 0
*Side affected

¢ right ( dominant ) 8 72.7

¢ left (non dominant ) 3 27.3
*occupation

* heavy workers 7 63.6

* light workers 2 18.2

* non workers of students 2 18.2
*Mechanism of Injury

¢ forced wrist dorsa flexion 9 81.8

* hit by heavy object 2 18.2
* Adequacy of previous treatment

® adequate 5 45.4

* inadequate 6 54.6
*Type of fracture

* DI 3 27.3

e D2 2 18.2

e D3 5 454

* D4 1 9.1
*Complaint

® wrist pain 11 100

* weak hand grip 11 100

®  stiff wrist 4 36.4
*Site of non- union :

* waist 7 63.6

® proximal third 3 27.3

+ distal third 1 9.1
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Table (II): Comparison between clinical measurements in normal and injured wrist
pre-operatively.

Unaffected wrist Injured wrist
Mean | Standard Mean Standard T test P.Value
Deviation Deviation

Dorsal Flexion 70 2.2 54.6 4.3 18.4 <0.05*
(DF)
Palmar flexion 78.3 1.3 62.2 49 17.1 <0.05*
(PF)
Radial deviation 21 0.7 14.5 4.8 6.7 <0.05*
(RD)
Ulnar deviation 32.6 3.1 19 4.2 16.4 <0.05*
(UD)
Grip strength 265 12.2 188 16.3 29 <0.05%*

* = Statistically significant.

Table (III): Comparison between pre-operative and post-operative clinical
measurements in injured wrist.

Pre-operative Post-operative
Mean Standard Mean Standard T.test P.value
deviation deviation

Dorsal 54.6 43 60.6 5 5.1 <0.05*
Flexion
Palmar 62.2 4.9 69.1 5.3 5.5 <0.05*
flexion
Radial 14.5 4.8 18.2 6.4 49 <0.05*
deviation
Ulnar 19 42 25 4.1 5.8 <0.05*
deviation
Grip 188 16.3 223 21.8 5.3 <0.05*
strength

* = Statistically significant.
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Table (IV): The relationship between duration of nonunion and clinical results.

Duration of Percentage of
nonunion in improvement of Percentage of improvement of
months grip strength to range of motion to the normal
the normal
DF PF RD UD
6-18 18.3 16.3 12.7 25 22.3
19-31 13.8 15.2 11.6 20.1 18.4
32-44 10.4 11.5 8.9 16.8 15.8
45-57 9.6 8.2 7.5 14.1 13
58-70 8.1 7.1 6.8 12.7 11.6

DF (dorsal flexion), PF (palmar flexion), RD (radial deviation), UD (ulnar deviation)

Table (V): Comparison between radiological measurements in normal and injured wrist
pre-operatively.

Unaffected wrist Injured wrist
Mean Standard Mean Standard T.test P.value
deviation deviation

Scaphoid 21.3 33 19.1 3.1 10.5 <0.05*
length
A.P scaphoid 21.2 2.9 27.3 4.8 4.1 <0.05*
angle
Scapholunate 47 10.3 62.9 12.1 6.3 <0.05*
angle
Lateral 24.7 52 32.1 7.4 53 <0.05*
intrascaphoid
angle

* = Statistically significant.
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Table (VI): Comparison between pre-operative and post-operative radiological
measurements in injured wrist.

Pre-operative Post-operative
Mean Standard Mean Standard T.test P.value
deviation deviation
Scaphoid 19.1 3.1 21.2 33 6.1 <0.05*
length
A.P scaphoid 273 4.8 224 5.2 6.4 <0.05*
angle
Scapholunate 62.9 12.1 52.2 10.3 4.1 <0.05*
angle
Lateral 32.1 7.4 27 6.3 33 <0.05*
intrascaphoid
angle
» = Statistically significant.

Table (VII): The relationship between duration of nonunion and the percentage of
improvement of the radiological measurements to the normal side.

Duration of Scaphoid A.P scaphoid | Scapholunate Lateral
nonunion in length angle angle intrascaphoid
months angle
6-18 18.3 35.9 25.2 28.4
19-31 14.8 333 243 26.3
32-44 13.1 32.5 20.1 23.7
45-57 9.5 30.1 16.3 20.1
58-70 8.9 28.3 13.8 18.6

Table (VIII): The relationship between fracture site and the time of radiological union.

Radiological Fracture site
union(weeks) | No % Waist Proximal third Distal third
No % No % No %
<9 weeks 3 27.3 2 28.6 - - 1 100
9-12 weeks 5 45.4 4 57.2 1 333 - -
> 12 weeks 3 27.3 1 14.2 2 66.7 - -
Total 11 | 100 7 100 3 100 1 100
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Figure 1:
- Post-operative CT scan showing the donor site for the pronator quadrates muscle
pedicle bone graft from distal volar surface, and the resultant bony defect.

“ ‘.r ..
. IR
K

F
Figure 2:
- AP and lateral radiographs of 15 weeks ununited scaphoid fracture through the
waist (A , B).

- Post-operative (C) and 8 weeks follow-up radiographs (D) showing bone healing.
- 15 weeks follow-up radiograph (E) showing complete bone healing.
- 22 weeks follow-up radiograph (F) after k.wires removal.
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Figure 3:

AP and lateral radiographs of 20 weeks ununited scaphoid fracture with bone
resorption (A , B).

16 weeks post-operative follow-up radiograph showing two trans-scaphoid K.wires
and one trans-scapho-capitate K.wire (C , D) showing complete bone healing.

26 weeks follow-up radiographs (E , F) after K.wires removal

47



Gamal El-Adl

Figure 4 :

- AP and lateral radiographs (A , B) of 60 weeks ununited scaphoid fracture.

- 4 weeks follow-up radiographs showing fixation with 2 K.wires (C , D).

- 14 weeks follow-up radiographs (E , F) showing complete bone healing with packing-
out of one K.wire (which was removed under local anesthesia), and the pronator
muscle pedicle bone graft as well.

- 32 weeks follow-up radiographs (G , H).
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Discussion

The ideal treatment of non
united scahpoid fractures remains
unresolved and controversial. The
vascularized bone grafting tech-
niques described in the litera-
tures. Includes, pronator quadra-

tus pedicle bone graft (Kawai and

Yamamoto (1988), distal radius
bone graft (Zaidemberg et al
1991), distal ulnar bone graft

(Guimberteau and Panconi 1990),
distal second metacarpal bone
graft (Brunelli et al 1992), and ili-
ac crest bone graft (Markus et al
1999).

Vascularized bone grafting pro-
cedures facilitates healing in rela-
tion to the poor blood supply of
the proximal scaphoid fragment in
addition to the support given by
this corticocancellous bone graft
to the volar surface after restora-
tion of the normal scaphoid align-
ment and length.

(1988)
had modified the pronator quadra-

Kawai and Yamamoto

tus bone grafting technique de-
scribed by Braun (1983), and
Chacha (1984), and they had re-
ported early bony union with con-
sistently good results without the

need of any especial equipment.

Herbert
grafting technique for non united

screw fixation and

scaphoid fracture provides rigid
fixation that allows early mobiliza-
tion and shorter period of cast im-
mobilization, but it is costly, tech-
nically difficult, requiring surgical
skills, and special equipments
(Herbert and Fisher 1984, Kawai
and Yamamoto 1988, Radford et
al 1990).

The demographic and -clinical
data reported in this paper regard-
ing age, sex, side affected, occu-
pation, mechanism of injury, time
of non-union, adequacy of initial
treatment, patient complaint, site
of non union, and the type of frac-
ture were coincident with the re-
ported data in the literatures
(Cooney et al 1980, Herbert and
Fisher 1984, Smith et al 1990,
Radford et al 1990, Filan S. and
Herbert 1996, Dooley 1968, Fer-
1990,

nandez Kaulesar et al

1990).

The mean value of wrist joint
range of motion and hand grip
strength was changed significantly
after radiological union in compar-
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ison to preoperative value. These
findings were similar to Stark et al
(1988) and Leyshon et al (1984).
The possible explanation of the in-
creased range of motion and grip
strength could be related to the
fact that obtaining bony union in
closely or nearly normal anatomy
of the scaphoid and absence of
wrist pain thus allowing the pa-
tient to use his wrist in a positive
way without any limitation.

The

ment in wrist range of motion and

post-operative improve-
grip strength in short- timed sca-
phoid non-union were better than
long-timed scaphoid non union
due to the following factors; diffi-
culty in restoring normal anato-
my, increased incidence of degen-
erative  changes and  wrist
stiffness, increased time to get un-
ion due to more a vascularity of
the proximal fragment and finally
increased incidence of post-
operative reflex sympathetic dys-
trophy with long-timed scaphoid

non union.

This paper agrees with Sakuma
and Invue (1996) that poor results
were common with long- timed es-

tablished scaphoid non-union,

whereas it disagrees with Daly et
al (1996) as they had found that
the final outcome was not related

to the duration of non-union.

Restoration of the lost scaphoid
anatomy to near normal by the
pedicle bone graft and maintain-
ing this by K.wire and cast till
bony union leads to significant im-
the radiological
measurements which was better

provement of
in short-timed scaphoid non-
union. These findings were similar
to the findings of Stark et al
(1987) and Adams et al (1988).

All cases included in this study
had achieved radiological union
after pronator quadratus pedicle
bone graft in an average period of
12.7 weeks with a range between
8 to 17 weeks. This rate of bony
union was higher and this time of
union was relatively shorter in
comparison to other methods
used in treatment of non -united
scaphoid fractures as Russe
(1960) had reported 80-90% union
rate in an average period of 4.6
months and Cooney et al (1980)
achieved 80% union rate in an av-
erage period of 4.2 months after

Matti-Russe technique. Daly et al
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(1996) had reported 96%
rate in an average period of 4

union

months and Filan and Herbert
(1996) had reported 82% union
rate after Herbert screw fixation
and iliac bone graft for type
Dland type D2 non united sca-

phoid fractures .

Komureu et al (2001) had re-
ported 100% union rate after pro-
nator quadratus pedicle graft in
9.2 weeks, 100% union rate in
14.5 weeks after AO cannulated
screw and graft, and 100% union
rate in 14.3 weeks after Herbert
screw and graft .

Bo Munk and claus Larsen
(2004); had reported about their
detailed retrospective study of 147
publications including 5246 cases
of scaphoid non union and found
average union rate of 80% in the
group of patients treated with non
vascularized bone grafting tech-
niques without internal fixation in
an average period of 15 weeks.
They reported also 84% union rate
in the group of patient treated
with non vascularized bone graft-
ing techniques with internal fixa-
tion in an average period of 7
weeks and 91% union rate in the

group of patients treated with vas-
cularized bone grafting technique
with or without internal fixation in
an average period of 10 weeks.
They did not found single prospec-
tive randomized study comparing
different
scaphoid non union and they

treatment options for

started that; still there is a need
for improvement in the treatment

of scaphoid non union.

Mathoulin et al (2002); had re-
ported about their long term re-
sults of surgical treatment of sca-
phoid non union in 72 patients
with vascularized anterior radial
graft with a union rate of 91.6%
in an average period of 9.8 weeks
with excellent functional results
in 63.9%, good results in 12.5 %,
and poor results in 5.6 of pa-
tients.

Dailiana et al (2006); had treat-
ed a patients with non united sca-
phoid fracture at the waist with
distal palmer predicted radial graft
and had achieved excellent results
in 5 patients, and good results in
4 patients. They concluded that
this technique had required one
approach, and allowed correction

of humpback deformity, carpal
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height, and grip strength without
donor site morbidity.

The reported fair result in this
study was the first operated pa-
tient and was related mainly to oc-
currence of post-operative degen-
erative radiocarpal arthritis
although the fracture was united
after long-timed scaphoid nonun-
ion even after packing out of one
K. wire, and the pedicle bone graft
from its bed; but fortunately this
patient had some free pure cancel-
lous bone graft packed at the
depth of the resected scaphoid
nonunion site. This finding was
similar to the findings of Warren-
Smith and Barton (1988), Amadio
et al (1992), and Daly et al (1996)
that the radiological union does
with
symptoms relief and good func-

not necessarily correlate
tion. In this study there was no re-
ported complications related to
distal radius pedicle bone graft do-

nor site.

In conclusion; pronator quad-
ratus pedicle bone graft is a sim-
ple procedure without the need of
special equipment and special
surgical skills, and was associated
with some complications which

was genuine and did not affect the
final outcome. Scaphoid outcome
score was very valuable as it eval-
uates the clinical and radiological
outcome together with the func-
tional personal satisfaction after
this period of disability.

The high union rate achieved in
this study could be related to the
aggressive resection of the fibrous
tissue and sclerotic bone defect,
correction of the humpback defor-
mity and increased vascularity
and stability by this vascularized
muscle pedicle bone graft thus
achieving vascularity and stability
of the proximal and distal sca-
phoid fragments. The principal
benefits of this technique was re-
lief of pain together with an in-
crease in wrist range of motion
and the hand grip strength , thus
it is considered as simple , inex-
pensive, and effective technique
for treatment of symptomatic sca-

phoid non-union
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Introduction

Adenoidectomy and tonsillectomy,

2 of the most common childhood
surgeries, are performed for

a number of indications, the most
common being airway obstruction
caused by adeno-tonsillar hypertrophy
(Benninger & Walner,

2007). Although adenotonsillar
surgery is safe and effective in

such indications, parents remain
concerned about postoperative
complications including late recurrence.
The main reason of postopera-

ADENOIDECTOMY : SHOULD IT BE ENDED

WITH AN ENDOSCOPIC LOOK?

Mohamed A. Eltoukhy MD

Department of ENT, Benha Teaching Hospital., Egypt

Abstract

Objective: to evaluate the efficacy of conventional technique of adenoidectomy
by means of trans operative endoscopic look of the nasopharynx

and to evaluate the need for including telescope as part of usual instrument
used in adenoidectomy. Study design: a prospective and comparative
study. Setting: Benha Teaching Hospital. Materials & Methods: a

group of 38 children indicated for adenoidectomy alone or in combination
with tonsillectomy or with ventilation tube placement. All cases underwent
curettage adenoidectomy by the same surgeon. Endoscopic look, to

the nasopharynx was followed using Hopkins rigid telescope 4mm, 45
degree trans orally. Results: 32 out of 38 cases had residual adenoid
tissues after conventional adenoidectomy representing 84.2%. Complete
removal of such residual adenoid tissue was achieved endoscopically. No
significant complications were encountered as regard hemorrhage or trauma.
Conclusion: Conventional adenoidectomy by curettage was effective

in less than 16%. Endoscopic look following conventional adenoidectomy

is imperative to verify the incidence of residual adenoid tissues, to

assure complete, accurate removal of such tissue in the same sitting endoscopically,
and to lower the incidence of recurrence.
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tive incomplete restoration of nasal
respiration is suggested to be
incomplete removal of adenoid tissue
which may result from specific
features of the adenoid size, location,
anatomical structure of the
nasopharynx, the surgeon’s equipment
and experience (Kovaleva,

1994).

Modrzynski and Zawisza

(2003), suggested that allergic
rhinitis is an important risk factor



for adenoid hypertrophy in children,
and early prevention of exposure

to allergens may help reduce
occurrence of adenoid

hypertrophy.

The incidence of incomplete removal
of adenoid tissues after

conventional adenoidectomy was
70.1 % (Bros-Soriano et al., 2004).
Kubba & Bingham (2001), recommended
endoscopic look at the

time of adenoidectomy to assure
complete adenoid tissue removal.
Hung-Meng et al., (1998), advised
the combined approach of conventional
and endoscopic adenoidectomy.
Our object was to present our
experience in utilizing transoperative
endoscopic look post

conventional adenoidectomy to
evaluate the efficacy of such traditional
procedure by curettage and

to proceed to complete removal of
residual adenoid tissue, if there,

in the nasopharynx.

Patients and Methods

This study was conducted

on 38 children (22 boys and 16

girls) aging from 4 to 9 years,

with an average age of 5.8 ys,

who had: nasal obstruction, postnasal
discharge, nasal speech,

decreased hearing, obstructive
sleep disorder, slower development
than peers and loss of

appetite; suggestive of post nasal
adenoid hypertrophy. All patients
had ENT clinical examinations,
hematological and lateral skull
radiological investigations if needed.
Adenoidectomy was performed

for them, 18 cases had

concurrent tonsillectomy and 4

had ventilation tube placement as
well.

Operative technique: conventional
adenoidectomy by curettage

was done with proper soft tissue
retraction and indirect visual inspection
using laryngeal mirror.
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Curettage was performed with a
Barnhill adenoid curette, sizes 0



through3. The proper size of the
adenoid curette was selected according
to Danial & John (2001):

the proper size of the adenoid curette
window is the distance between

the lateral borders of the

upper central incisors which correlates
with the distance between

the tori tubarius in the nasopharynx.
Hemostasis was achieved

with suction and gauze packing.
Irrigation of the nasopharynx with

cold saline was routinely undertaken
to remove the blood clots

and allow the best possible visualization
of the nasopharynx. Trans

oral endoscopy with Hopkins 4mm
rigid telescope 45 degree to inspect
the nasopharynx for the residual
adenoid tissue was carried

out according to Lo & Rowe

(2006). Any remnant of adenoid

tissue found in the nasopharynx

was removed trans nasally

piece by piece using either a

straight or 45 Blakesley forceps
followed by packing for hemostasis.
All the operations were done

under general anesthesia via endotracheal
intubation and by the

same surgeon.

Results

Thirty eight children underwent
conventional adenoidectomy by
curettage, 21 cases (57%) were
males and 17 cases (43%) were
females. Eighteen cases had concurrent
tonsillectomy and 4 cases

needed ventilation tube insertion

and all patients tolerated their
procedures well and had no intraoperative
bleeding or post operative
hemorrhage or injury to both

tori tubarius or choanae. Endoscopic
look to the nasopharynx

post conventional adenoidectomy
revealed 32 out of 38 cases with
residual adenoid tissue representing
84.2% of the series. The location

of the residual adenoid tissue

was at the superior portion of the
nasopharynx in 19 cases (60%), at
the pharyngeal recess in 10 cases
(30%) and at the orifice of Eustachian
tube in 3 cases (10%). Endoscopic
removal of the adenoid



residues were achieved completely
in all cases. Trans nasal removal

of the adenoid remnant, allowed
co-incidental diagnosis of some
factors of nasal obstruction such

as septal deviation in 8 cases and
hypertrophied inferior turbinate in

3 cases.
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Discussion

Complications associated with
adenoidectomy are uncommon,

yet do occur. Sequels such as persistent
hypernasal speech (Parton

& Jones 1998), velopharyngeal incompetence
(Robinson, 1992), nasopharyngeal
stenosis (Mc Laughlin

et al., 1997), atlantoaxial

subluxation (Randall & Hoffer,

1998) and recurrence (Skilbeck

et al., 2007) are reported as post
adenoidectomy complications.
Wormald and Prescott (1992),

found that up to 50% of the nasopharynx
may be occupied by

lymphoid tissues without nasal
symptoms, so, we may miss removal
of adenoid tissue despite

symptoms improvement.
Adenoidectomy performed without
vision may be one of the reasons

for recurrence of symptoms,

and the need for revision adenoidectomy
is not uncommon. Consequently,

the surgical technique

should be improved by visualization
of the post nasal space either

by mirror or an endoscope (Liapi

et al., 2006). Stern et al., (2006)
concluded that endoscopic partial
adenoidectomy may be a safe and
effective procedure for the treatment
of nasal obstruction in children

with submucosal cleft palate.

The use of trans oral telescope
provides a clear visualization that
help complete removal of the adenoid,
reduction of unnecessary

trauma, and effective control of
bleeding (Shehata et al., 2005).
Skilbeck et al., (2007), concluded
that the incidence of regrowth of
adenoid in patients undergoing
conventional adenoidectomy by



curettage is similar to that reported

in those operated by suction diathermy.
On the other hand,

Janes et al., (2007), found that

the method of performing adenoidectomy
affects the incidence of

residual adenoidal size with significant
less recurrence rate 6

months follow up by suction diathermy
than by curettage method.

However, Buchinsky et al., (2000),
concluded that adenoids rarely, if

ever, regrow enough to cause
symptoms of nasal obstruction after
adenoidectomy that includes
visualization and electrocautery of

the adenoid bed.

Bross-Soriano et al., (2004), reported
an incidence of 70.1% of

residual adenoid tissue post con61
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ventional adenoidectomy, compared
with 84.2% in our series.
Bross-Soriano et al., (2004) recommended
the use of endoscopic

revision with conventional adenoidectomy.
Pagella et al., (2008), used the
combined approach of conventional
curette and endoscopic adenoidectomy
with microdebrider to assure

a complete and accurate

removal of the mass. Ren et al.,
(1995), stated that incomplete removal
of the adenoid tissue

should be avoided at the time of
adenoidectomy to prevent the risk

of post-operative hypernasality.
Endoscopy at the time of adenoidectomy
may be useful as it allows

control of how much adenoid

tissue is removed, excludes other
causes of nasal obstruction such

as deviated septum or hypertrophied
turbinate. These findings

may help predict residual symptoms
after adenoidectomy and

help to guide further treatment

(Kubba & Bingham, 2001).

Hung-Meng et al., (1998), recommended
the combined approach

of conventional and endoscopic
adenoidectomy as this

allows to remove a huge adenoid
completely and accurately without
prolonging the operative time



and provides a direct and clear
view that reduces unnecessary
trauma.

Endoscopic removal of the
adenoid requires more time than
conventional surgery, with prolongation
of anesthesia and increasing

its risks. Conventional
adenoidectomy can remove the
main bulk of the adenoid mass,
and the endoscopic look to the
nasopharynx at the end of the
operation, will assure complete,
and accurate removal of the
adenoid within short operative
time.

Conclusion

Conventional adenoidectomy

was effective in less than 16 %.
So, alone it is far from effective in
complete removal of adenoid tissues.
Despite importance to remove

the main bulk, thus shorten

the operative time, conventional
adenoidectomy should be assisted
by an endoscopic look to completely
and accurately remove the
possible residual adenoid tissues.
Therefore, it is imperative to have
62
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an endoscopic look at the end of
conventional adenoidectomy.
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Abstract

Introduction : Gallbladder carcinoma is the fifth most common cancer
of the gastrointestinal tract. Despite advances in hepatobiliary imaging
techniques, the preoperative diagnosis is a difficult task & discovered in
(0.2 - 2%) of all surgeries for cholelithiases. Simple cholecystectomy is suf-
ficient if the tumour dose not extend beyond the muscle layer, otherwise,
extended cholecystectomy is the surgical option. Survival depends more
on stage of the disease than type of treatment provided.

Aim : To evaluate patients with gall bladder carcinoma to define the
demographics, clinical staging, pathological characters and survival.

Patients & Methods : A retrospective study on 55 patients with gall
bladder carcinoma at Gastroenterology Surgical Center, Mansoura Univer-
sity between 1985 to 2007.

There were 30 males & 25 females with an average age of 53 years.
Patients were classified according to the mode of presentation into four
groups and the treatment modalities were according to presentation,
state of the tumor & associated liver condition. All patients were followed
up by ultrasound (or CT) every 6 months postoperatively. Survival was
monitored with respect to the histological type of the tumor & stage of the
disease.

Results : Gall bladder carcinoma represented 1.4% of a total of 4245
cases of abdominal malignancies in our center. HCV infection was
present in 15% and associated gall stone in 45% of patients. We had 28
(51%) patients with obstructed gall bladder, 20 (35.4%) with symptomatic
gall stones, 5 (9%) with obstructive Jaundice and 2 (3.6%) with gastroin-
testinal bleeding. Nothing done for 15 (27%) patients due to advanced tu-
mor & in 14 (25%) patients, extended cholecystectomy done. On the other
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hand laparoscopic cholecystectomy was done for 12 (23%) patients as tu-
mour was discovered accidentally. Right hepatectomy was done for 12
(23%) patients due to infiltration of right liver lobe & right hepatic duct.
Extended cholecystectomy plus right hemicolectomy was done for one pa-
tient & for the last patient extended cholecystectomy was done with pan-
creaticodudenectomy. Survival was from 8-43 months according to line of

treatment, but 5 years survival was zero percent.

Conclusion : Gall bladder carcinoma is not uncommon and the prog-

nosis is not good. Prevention is important by treating symptomatic gall

stones, gall bladder polyps more than 1-cm.

Routine postoperative histopathology is mandatory.

Introduction

Carcinoma of the gall bladder is
the most common malignancy of
the biliary tract and 1-2 % of pa-
tients who have operation for cho-
lelithiasis are diagnosed with gall
bladder carcinoma at the time of
surgical exploration or at the his-
tological examination of the re-
sected gall bladder (Misra et al.,
2003). Gall bladder
was found on 0.1-1 % of autop-
sies; that is 0.2-2 % of all surger-
ies for the gall bladder (Kapoor &
Benjamin, 1997). Gall bladder car-
cinoma is highly lethal, as ana-

carcinoma

tomic factors promote early local
spread. Clinical presentation with
distant metastasis is extremely
rare (Levy et al., 2001). The early
clinical detection of gall bladder

carcinoma is difficult because of

its non-specific symptoms. This,
along with the rapidly progressive
course of the tumor resulted in
poor prognosis even after surgery
(Piehler & Crichlow., 1978). In the
era of laparoscopy many gall blad-
der carcinomas are diagnosed af-
ter laparoscopic cholecystectomy
& most of these tumors are in ear-
(Varshney et al., 2002).
There is a direct link between gall

ly stage

stones and gall bladder carcinoma
and incidence of cholelithiasis
ranges from 54 % to 97% (Batra
et al., 2005). Gall bladder carcino-
ma is more common in patients
with Mirrizi,s syndrome, typhoid
porcelain gall bladder,
large sessile polyps (Toda et al.,
1995). the
most common histological type
(80%) of gall bladder carcinoma

carriers,

Adenocarcinoma is

66



Benha M. J.

Vol. 26 No 3 Sept. 2009

but undifferentiated carcinoma oc-
curs in 6 % & squamous carcino-
ma in 3 %. A variety of other le-
sions including cases of adeno-
squamous carcinoma & carcinoid
tumors, sarcoma, melanoma and
lymphoma have also been found
(Fujita et al., 2005, Huguet et al.,
2005). Gall bladder carcinoma re-
mains asymptomatic for a long
time or presents with non specific
symptoms commonly related to
gall stones eg. Pain, anorexia,
weight loss, jaundice, pruritus, fe-
ver, vomiting, gall bladder mass,
enlarged liver and ascites(Memon
et al., 2005). An ultrasound scan
may show irreqular thickening of
gall bladder lumen and a mass in
gall bladder fossa (Pal & Sharma,
1990). Computed tomography is
better than ultrasound with posi-
tive predictive value of more than
90 % (Sagoh et al., 1990). Lapar-
oscopic ultrasound and fine nee-
dle aspiration cytology may pre-
vent unnecessary
Only 8.6 % of the diagnoses are

laparotomy.

correct preoperatively. Incidental
diagnosis "occult" with gall stone
is approximately 4% (Igbal et al.,
2003). A difficult gall bladder at
surgery should raise the suspi-
cious of carcinoma. Laparoscopic

procedure should be converted to
open procedure to avoid trocar-
site metastasis or widespread in-
traperitoneal disseminated disease
(Principe etal ., 1997).

The management outcome &
prognosis depend on time of diag-
nosis and the stage of the disease.
Laparoscopic or open cholecystec-
tomy is curative if diagnosis is un-
known and cancer is in- situ stage
on histological examination of the
specimen. Extended cholecystec-
tomy involves excision of the gall
bladder with regional lymphade-
nectomy combined with excision
of the liver substance adjacent to
the gall bladder. The recommend-
ed extent of liver resection varies
from a non-anatomical wedge re-
section of the gall bladder bed to
formal removal of segment IV & V
including the gall bladder fossa &
even right hepatic lobectomy (Bis-
muth & Malt, 1979). Majority of
patients with gall bladder carcino-
ma have advanced or unresectable
disease. The results of any kind of
surgery are generally poor with
survival rates of only a few
months (Batra et al., 2005).
vival depends more on stage of the

Sur-

disease than type of treatment
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provided. The overall five-year sur-
vival for gall bladder carcinoma
patient is 4.1% and one- year sur-
11.8%

vival (Fernando et al.,

2004).

Aim : Our study aimed to eval-
uate in a series of fifty five pa-
tients with gall bladder carcinoma
to define the demographics, clini-
cal staging, pathological charac-
ters and survival of such patients.

Patients & Methods
A retrospective study was per-
formed on 55 patients diagnosed
with gall bladder carcinoma at
Gastroenterology Surgical Center,
Mansoura  University between
1985 to 2007.

There were 30 males & 25 fe-
males with an average age of 53
years.

The incidence of gall bladder
carcinoma in comparison to other
gastrointestinal malignancies, in-
cidence of HCV infection in addi-
tion to the liver condition and as-
sociated gall

stones were

assessed.

Also, we studied the mode of

presentation in our patients &

classified into four groups:

Group I: (28 patients) presenting
with obstructed gall
bladder.

Group II: (20 patients) presenting
with symptomatic cho-
lelithiases.

Group III: (5 patients) presenting
with obstructive jaun-
dice.

Group IV: (2 patients) presenting
with GIT bleeding (one
patient with hematem-
esis & the second pa-
tient with bleeding per

rectum).

Treatment modalities were ac-
cording to presentation, state of
the tumour (local & distant) and
associated liver condition (normal

or cirrhotic).

Routine histopathological ex-
amination of extirpated gall blad-
der and other excised tissues was
done. No adjunctive therapy
(chemo - or radiotherapy) was giv-

en to the patients.

All patients were followed up by
ultrasound or CT (if needed) be-
tween 3 & 6 months after surgery
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& then every 6 months if the pa-
tient alive.

Recurrence of the disease has
been considered any recurrence of
the tumour, distant metastases,
local peritoneal seedling and port

site or scar recurrence.

Survival was monitored postop-
eratively with respect to the histo-
logical type of the tumour and the
stage of the disease.

Statistical analyses were per-
formed using statistical analysis
procedures.

The cummulative survival rate
was calculated according to the
Kaplan - Meier method and corre-
lation between survival rate &
type of treatment and pathological
stage was examined. P values of <
0.05 were considered statistically
significant.

Results
In the period 1985 - 2007, fifty
five patients with gall bladder car-
cinoma were studied at the Gas-
troenterology  Surgical Center,
Mansoura University.

There were 30 males & 25 fe-

males with a mean age of 52 years
(range 40-70).

Gall bladder carcinoma repre-
sented 1.4% of a total of 4245 cas-
es of abdominal malignancies with
colorectal carcinoma on the top
followed by hepatobiliary tumours
then tumours of the stomach and
esophagus (table 1).

In patients with gall bladder
carcinoma, there was associated
HCV infection in 15% of patients
and gall stones in 45% but the liv-
er was normal in 80% and cirrhot-
ic in 20% of patients

Mode of presentation differed
and we classified patients into 4
groups:

Group I: 28 (51%) presented with
obstructed gall blad-
der.

Group II: 20 (35.4%) patients pre-
sented with sympto-
matic gall stones.

Group III: 5 (9%) patients pre-
sented with obstruc-
tive Jaundice due to
infiltration of the bil-
iary system and lym-
phadenopathy.

Group IV: 2 (3.6%) patients pre-
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sented with GIT bleeding [one pa-
tient with hematemesis due to in-
filtration of the dudenum & the
second patient with bleeding per
rectum due to infiltration of the
right colon.No one of our patients
diagnosed preoperatively to have
gall bladder carcinoma.

Treatment options varied ac-
cording to the presentation, tumor
status and condition of the liver
15 (27%) pa-
tients were advanced after explo-

(cirrhotic or not).

ration due to peritoneal dissemi-
nation, multiple liver metastases
or encasement of major vessels.
So, nothing done and patients
treated conservatively. In 14 (25%)
patients, extended cholecystecto-
my was done (en block removal of
the gall bladder + wedge resection
of the liver & dissection of lymph
nodes in the hepatodudenal liga-
ment and along the hepatic ar-
tery).
Laparoscopic cholecystectomy
was done for 12 (23%) patients as
tumour was discovered incidental-
ly by postoperative histopathology.
The tumour in such patients did
not penetrate the muscle layer, so
nothing done more than simple

cholecystectomy & no need for
further exploration.

In 12 (23%), right hepatectomy
was done due to infiltration of the
right liver lobe and right hepatic
duct. In one patient right colon
was infiltrated by gall bladder car-
cinoma so, extended cholecystec-
tomy was combined with right
hemicolectomy. The last patient
showed infiltration of the dude-
num so pancreatico-dudenectomy
was done with extended cholecys-

tectomy (table 2).
Postoperative pathology was
adenocarcinoma in all patients

with different grades of differentia-
tion.

As regard complications, four
patients developed bile leak post-
operatively but treated conserva-
tively. Another one patient devel-
oped internal haemorrhage after
extended cholecystectomy with
pancreatico- dudenectomy and
patient explored again to control
bleeding from retropancreatic tis-
sues.Finally one patient died in
the hospital due to pulmonary em-
bolism. Recurrencies occured after
a mean of 8 months in patients

undergone extended cholecystec-
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tomy and it was 30 months for pa-
tients undergone simple cholecys-
tectomy.No scar or port - site re-
occurred in

Currences our

patients.

As regard survival, it was a
mean of 8 months in patients with
advanced gall bladder carcinoma

& 21 months for those undergone
extended cholecystectomy but for
patients with incidental gall blad-
der carcinoma after laparoscopic
cholecystectomies, the mean sur-
vival was 43 months. Finally the 5
year survival for patients with gall
bladder carcinoma in our center

was zero percent.

Table 1: Gastrointestinal Malignancies in Gastroenterology Surgical
Center (1985-2007) (4245 Cases ).

1. Colon & rectum 1125 26.7 %
2. HCC 1000 23.8 %
3. Pancreas 840 20 %
4. Stomach 550 13
5. Cholangiocarcinoma 380 9
6. Esophagus 215 5.1
7. Abdominal Lymphoma 70 1.7
8. Gall bladder 55 1.4
Table 2: Treatment options.
Conservative treatment 15(27%)
Extended cholecystectomy 14(25%)
Right hepatectomy 12(23%)
Laparoscopic cholecystectomy 12(23%)
Extended cholecystectomy + right colectomy 1(0.01%)
Extended cholecystectomy + whipple op. 1(0.01%)
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Discussion
Carcinoma of the gall bladder is
the most common malignancy of
the biliary tract and fifth most
common cancer of the gastrointes-
tinal tract and its incidence in-
creases with age (Misra et al.,
2003). In our study gall bladder
carcinoma represented the 6th
most common cancer after color-
ectal, hepatic, pancreatic, gastric

and esophageal tumours.

Advances made in the manage-
ment of other gastro - intestinal
tumours have not extended to gall
bladder cancer. Early diagnosis
and diffi-
cult.Clinical diagnosis of gall blad-

der cancer is a difficult task. In

late palliation are

some patients the only complaints
that suggest malignant disease
are weight loss and anorexia. Oth-
ers may present with a complica-
tion such as gastrointestinal hae-
morrhage.

Our patients presented with
obstructed gall bladder, sympto-
matic cholelithiasis, obstructive
Jaundice & gastrointestinal hae-

morrhage.

Cholelthiasis was present in

45% of our patients in the present
series which is lower when com-
pared to other series. The exami-
nation of choice in patients with
biliary tract symptoms is ultraso-
nography, however, this fails to
identify gall bladder cancer in ear-
ly stages and it is difficult to dif-
ferentiate between gall bladder
cancer and cholecystitis because
thickening of gall bladder wall is a
feature of both diseases (Kapoor &
Benjamin, 1998). Gall bladder car-
cinoma was not diagnosed preop-
eratively in any of our cases and
indications for surgery were
ob-
structed gall bladder, obstructive

symptomatic cholelithiasis,

Jaundice and

bleeding.

gastrointestinal

Only in cases of advanced dis-
ease can ultrasonography show a
loss of the interface between gall
bladder and the liver (sign of tu-
mour invasion), lymph nodes, di-
lated bile ducts and ascites, but it
fails to stage the disease. CT &
MRI can accurately detect gall
bladder abnormalities and assess
extent of the disease (Kumar &
Aggarwal, 1994).
than 90% of cholecystectomies are

Today, more

performed laparoscopically and

72



Benha M. J.

Vol. 26 No 3 Sept. 2009

consequently the number of inci-
dental gall bladder cancer discov-
ered after laparoscopic cholecys-
tectomy has increased. In our
center we did 4.000 cases laparos-
copically and discovered 12 pa-
tients had gall bladder carcinoma
by postoperative histopathology
(done routinely for all cases). For-
tunately the tumours did not pen-
etrate the muscle layer in all cases
so, simple laparoscopic cholecys-
tectomy was sufficient and there

was no need for reexploration.

The incidence of port-site re-
currence is reported to be as high
as 17% and the use of a retrieval
bag seems not to be useful in pre-
venting this complication. The role
prophylactic excision or irradia-

is uncertain
1998). We did
not perform a routine excision of

tion of port-sites
(Pearlstone et al.,

port-site or to use endobag (except
in some cases) Just to prevent
rupture of the gall bladder and
bile spillage during extraction and
consequently wound infection. In
our series no port-site recurrences
occurred.

is the
method of therapeutic choice in

Wide cholecystectomy

treating the tumour that pene-
trates the lamina propria of the
musculature since metastases de-
velop in the lymph nodes in 60 -
80% of cases (Bach et al., 1998).
However some studies (Cunning-
ham et al., 2002). demonstrated
that even after a seemingly radical
local
comparatively soon. The liver re-

excision, residues occur
section has not led to better re-

sults (Bach et al., 1998).

The three-year survival after
wide cholecystectomy is 91% com-
pared to 28% after simple chole-
cystectomy (Cunningham et al.,
2002). but in our study survival
was 8 months for patients with
advanced gall bladder cancer and
21 months for those undergone
extended cholecystectomy and 43
months after simple cholecystecto-
my for incidental gall bladder car-
cinoma. Five-year survival in our
study is zero percent. In other se-
ries the b-year survival is <5%
(Klamer & Max, 1983).

Conclusion
Gall bladder carcinoma is not
uncommon and in-spite of modern
diagnostic procedures, early diag-
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nosis is rare & the prognosis up
till now is not good.

In view of the dismal outlook
for this disease, prevention would
be important goal, treating symp-
tomatic cholelithiasis, gall bladder
polyps more than 1cm and careful
examination of the resected gall
bladder

with frozen section for any suspi-

in the operating room
cious lesion.

Simple cholecystectomy is suffi-
cient for early carcinoma even la-
paroscopic & re-surgery is only
needed if the tumour passed the
muscle layer. The surgeon alone
should open each extricated gall
bladder and examine the wall and
it's interior. Finally postoperative
histopathology is mandatory.
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Abstract

Objective: is to evaluate Alloderm functionality, as a graft material
for large tympanic membrane perforation that healed with a trilaminar
membrane, compared with temporalis fascia, as a graft material that
healed without middle fibrous layer. Study design: prospective, open
trial. Methods: 20 consecutive patients, complaining of chronic suppura-
tive otitis media, large central/subtotal perforation, with hearing loss,
aiming to perform type 1 tympanoplasty, were divided into 2 groups ran-
domly and equally. In Group (A), Alloderm (Acellular Human Dermal Allo-
graft) was used as a graft material, while in Group (T), Temporalis fascia
was used. Pre-and post operative audiological evaluation for air-bone
gaps (ABGQG), at four frequencies were done, and up to 4 months follow up
as well as pneumatoscopy and immitancemetry. Setting: Benha Teach-
ing Hospital. Analysis of the results was performed by Student’s paired t
test. The level of significance was set at 5%. Results: Complete tympanic
membrane closure was obtained in 9 out of 10 cases (90%) in Group (A)
within 2-3weeks post-operative, compared with 7 cases showed closure
of the tympanic membrane within 3-5 weeks post-operative and one case,
had an otorrhea that respond to local medical treatment within one month
in Group (T) with a total success rate 80%. No variables demonstrated
statistical significance between both groups as regard tympanic mem-
brane closure. As regard functionality assessment, Temporalis _fascia tak-
ing, showed a more transparent new tympanic membrane, and more re-
sponding to Siegle’s maneuver. Air-bone gap closure was better in (T)
group. Taking of Alloderm graft was faster than that with temporalis fas-
cia (p <0.005). Both groups showed low normal compliance. Conclusion:
Temporalis fascia showed better mechanical properties than Alloderm as
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regard pneumatoscopic examination, with more success in air-bone gap

closure. No statistical significance in graft taking and hearing results be-

tween both materials, were reported. However, Alloderm appeared to be

an ideal substitute for grafting of the tympanic membrane. It is easy of

tissue graft handling, ready-to use storable packaging with no donor site

morbidity.

Introduction

Tympanic membrane (TM) per-
foration arise from chronic middle
ear infections, trauma, or replace-
ment of ventilation tubes. Acute
tympanic membrane perforations
begin healing after 12 hours,
when squamous cells at the edge
of the perforation begin to prolife-
rate (Dunlap & Schuknecht,

1958).

Many materials are used to re-
pair TM perforation, include: split
thickness skin graft, vein graft,
sclera, perichondrium, temporalis
fascia, cartilage inlay, cartilage-
perichondrium composite, and fat
(Glasscock & Konok, 1977). Tem-
poralis fascia and perichondri-
um are 2 of the more commonly
used grafting materials and suc-
cessful grafting can be accom-
plished in over 90%of cases when
the proper technique is wused
(Sheehy, 1984).

Alloderm (Life Cell Corp., the

Worldlands. TX), an a cellular hu-
man dermal matrix, that is pro-
cessed from human cadaveric
skin, is a new biomaterial that
serves as a connective tissue ma-
trix, providing soft tissue support
and coverage that become inte-
grated into the implanted bed
(Wainwright et al. 1996). Alloderm
is obtained from an approved tis-
sue bank. Donors are screened for
Human Immunodeficiency Virus
(HIV) types 1 and 2, human T-
lymphotrophic virus type 1, hepa-
titis B and C; and syphilis (Harper
& Livesy, 1998). The tissue is pro-
cessed to remove the epithelial
layer and all cellular elements of
the Using

freeze-drying

dermis. a special

technique pre-
serves the integrity of the matrix
protein of the Alloderm graft
which acts as a scaffold for fibro-
blast and endothelial

growth, with subsequent revascu-

cell in-

larization and re-epithelialization.
This reduces inflammatory tissue
reaction (Benecke, 2001).
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Alloderm has been successfully
used as a soft tissue graft for cos-
metic and reconstructive surgery
(Jones et al., 1996). Downey et al.
(2003), investigated Alloderm (0.3)
mm thick versus autologous fas-
cia graft for the closure of 30% to
40%
in Chinchillas model, with a sta-

dry tympanic perforations
tistically significant decrease in
operative time shown in the Allo-
derm group than in the fascia

group. In addition, neo-
vascularization was present in
80% of the Alloderm group com-
pared with 44% of the fascia one.
Douglas (2001), demonstrated a
trilaminar healing process with a
thick fibrous layer with Alloderm
graft in animal model, while Mc
Feely et al. (2000), proved a bilam-
inar membrane with autologous

fascia in Chinchillas model.

Comparative studies between
Alloderm and temporalis fascia as
a grafting materials in adults
(Fishman et al. 2005), and in chil-
dren (Philip et al. 2006), conclud-
ed that there
significance in closure rate when

was no statistical

grafting with Alloderm versus tem-
poralis fascia in both studies.

The purpose of this study was to

compare the efficiency of Alloderm
functionality versus temporalis
fascia as a graft material in pa-
tients with large tympanic mem-

brane perforation.

Patients and Methods

Adult patients of both sexes
(age ranged from 20 through 43y.
with a mean of 28.8 + 5.09 years),
12 were males and 8 were fe-
males, who had suffering from
chronic suppurative otitis media
with moderate conductive hearing
loss and a dry large central /
subtotal perforations of the tym-
panic membrane. The ossicular
chain must be intact as indicated
by the pure tone, that favor apply-
ing type 1- tympanoplasty. Pre-
and post-operative audiological
assessment included pure tone
average (PTA) obtained at 500,
1000, 2000, 4000Hz and air-bone
gap (ABG),
threshold (SRT), and immitancem-

speech reception

etry, using Jerger classification
(1970);
months follow up as well as any

were reported up to 4

complications. Pneumatoscopy to
assess the vibrations of the heald
graft was taken post-operatively
using Siegle’s pneumatic specu-
lum which allows magnification
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through an obliquely-set lens and
mobility of the drumhead can be
determined by alternate compres-
sion and release of the bulb (Si-
1982). All pa-
tients were divided consecutively,

mon & Bernard,

randomly and equally into 2
groups. Group (A), Alloderm was
used as a graft material, while in
Group (T), autologous temporalis
fascia was used. The outcome cri-
teria are : closure of the perfora-
tion, post-operative hearing gain,
and complications (otorrhea, re-
sidual perforation, and failure),
and mobility of the drum. Surgical
technique : Special thin-sectioned
pieces of Alloderm (thickness = 0.3
mm) were used. The graft was re-
hydrated in sterile physiological
saline with two washes for at least
5 minutes each, but no more than
4 hours prior to use. Under local
anesthesia, the perforation was
trimmed. Tempanomeatal flap 5-
6mm from the annulus was ele-
vated. The middle ear cavity was
filled with Gelfoam to support the
overlying graft material. In Group
(A), a small piece of Alloderm, ap-
proximately 1.5 times the size of
the perforation was trimmed and
placed to overlap the medial sur-

face of the drum by at least 2-

3mm. A slit is made in the superi-
or aspect of the Alloderm to allow
the malleus handle to come lateral
to the graft inferior to the inser-
tion of the tensor tympani tendon,
to ensure that any remaining
squamous epithelium on the mal-
leus handle remains lateral to the
neo-tympanic membrane. In
Group (T),
fascia was taken through a high

autolgous temporalis

post-auricular incision, under lo-
cal anesthesia. The fascia graft,
was placed medial to the drum
mucosa with an upper radial slit
in the fascia to incorporate the
handle of
soaked in antibiotic solution was

malleus. Gelfoam
placed in the canal and small cot-
ton balls were placed in the mea-
tus. Post-operative antibiotic for

one week was prescribed.

Results
In Group (A), where Alloderm
graft material was used, all 10 pa-
the
without difficulty or surgical com-

tients tolerated procedure
plications. Closure of the perfora-
tion, was achieved in 9 cases out
of 10 (90% success rate) within 2-
3 weeks post-operative. Air-bone
gap was closed to less than 17 dB

in 90% of the group.

80



Benha M. J.

Vol. 26 No 3 Sept. 2009

In Group (T), 8 cases out of 10,
had closed perforation (80% suc-
cess rate) within 3-5 weeks post-
operative. Air-bone gap was closed
to less than 12 dB in this group.
Although the early perforation clo-
sure rate was higher with Allo-
derm grafting (90%)
with temporalis fascia (80%), yet,
this finding did not attain statisti-
(P>0.05). There
were significant relative improve-

compared

cal significance

ments in pure tone average and
air-bone gap within (T) Group
compared with that obtained with-
in (A) Group. There was a trend
toward improvement in speech re-
ception threshold with surgery in
both groups, however, this finding
did not attain significance (ANO-
VA, P> 0.05). Sieglization of the
new tympanic membrane showed
a better vibration of the TM in (T)
group than in (A) one. Acoustic
impedance tympanometry showed
low normal compliance in both

groups.

Discussion
The primary goal of repairing a
tympanic membrane perforation is
to prevent otitis media and to re-
store hearing. An ideal graft mate-
rial for myringoplasty would be

one that is permanent and that
promotes migration of epithelium
from the advancing edge of the
perforation both on the lateral and
medial surfaces of the tympanic
membrane (Saadat et al. 2001).

The normal TM consists of
three layers, including a surface
epithelium, a middle fibrous lami-
na propria, and an internal muco-
sa. In most cases of acute TM per-
the
spontaneously in a three-staged

foration, membrane heals
process .The initial stage involves
hemostasis and inflammation. In
the
layer first close the perforation,
followed by the

layer. The fibrous lamina propria

next stage, the epidermal

inner mucosal

is the last layer to regenerate
across the perforation and it often
fails to do so, leaving a dimeric
layer with only loose disorganized
fibers between layers (Gladstone
et al. 1995).

The most commonly used auto-
graft is
(Storrs, 1961), which provides a

the temporalis fascia

thin, pliable, and strudy graft ma-
terial. In addition, the temporalis
fascia has the advantage of being
harvested at the surgical site as
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the affected ear. Although, Vartiai-
nen et al. (1993), had a success
rate of 95% with temporalis fascia
in closing TM perforation, com-
pared with our result in Group (T)
80%, yet, temporalis fascia is lim-
ited by the donor site morbidity,
and the extra time consumed.

Youssef (1999), has described
the use of Alloderm for tympano-
plasty with a successful out-
come of 27 cases out of 30. Be-
necke (2001), in a retrospective
study, compared 2 series of tym-
panoplasty with temporalis fas-
cia and Alloderm and he had
100% success rate of graft tak-
ing in both groups with no statis-
tically significant difference be-
tween the fascia and Alloderm
Our
success

hearing results. results
showed 90%

graft taking with Alloderm, com-

rate of

pared with 80% in temporalis fas-
cia group which had an added op-
erative time and morbidity.
Fishman et al. (2005), concluded
that there was no statistical signif-
icance in closure rate when
grafting with Alloderm

temporalis fascia and there was a

Versus

statistically significant shortened
healing time observed with Allo-

derm. Alloderm is stronger than
fascia (Downey et al., 2003). Saa-
dat et al. (2001), described the
successful closure 6 of 7 dry cen-
tral 10% to 30% TM perforation by
using an office-based transcanal
myringoplasty technique with Al-
loderm. All showed improvement
in hearing , and non showed rejec-
tion of the graft at 1-year follow

up.

Alloderm has the advantages of
being readily available, relatively
inexpensive, easy to work with,
has predilection for host tissue in-
tegration, with no evidence of im-
mune rejection or disease trans-
mission (Mc Feely et al. 2000).
Alloderm grafts consistently dem-
onstrated a trilaminar healing pro-
cess with a thick fibrous layer un-
dergoing varying degrees of host
tissue integration surrounded by
squamous epithelium on one side
and mucosa on the other (Doug-
las, 2001). This may explain the
lower vibratory properties of Allo-
derm compared with temporalis
fascia. Further study including la-
ser Doppler vibrometr (Shinsei &
Richard, 1997) and laser Doppler
1997)
may be needed to test the acousti-

velocimetry (Kempe et al.
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cal properties of both materials,
adding to the functionality assess-
ment.

Conclusion

Alloderm graft taking had the
incidence of 90% success rate
compared with 80% in temporalis
fascia group, but without statisti-
cal significance. Temporalis fascia
grafting forming neo-membrane,
showed better vibration than that
obtained with Alloderm, reflecting
better hearing and, functionality.
Both groups showed normal mid-
dle ear pressure and low normal
compliance in immitancemetry.
The significant improvement of
air-bone gap closure within group
(T),

functionality. However, Alloderm

added to its positive score

deserve to be used in revision cas-
es to shorten the operative time
and to reduce donor site morbidi-

ty.
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DEEP VEIN THROMBOSIS AFTER
VARICOSE VEIN SURGERY.
IS IT WORTHWHILE ?
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Departments of Surgery (Vascular Surgery Unit) & Diagnostic Radiology*
Faculty of Medicine, Mansoura University, Egypt

Abstract

Background: Deep vein thrombosis (DVT) is an uncommon but seri-
ous complication of varicose vein surgery and can very occasionally lead
to detachment of blood clot from veins in the leg and pelvis which then mi-
grates to the heart and lungs (pulmonary embolus). A major pulmonary
embolus can result in sudden cardiac arrest and death (Libertiny et al.,
2000). Prospective duplex screening identifies DVT in 5% of patients com-
pared to clinical incidence of approximately 1%. Universal duplex screen-
ing is costly, and the benefits of diagnosing subclinical DVT are unprov-
en. This study evaluate whether a policy of using clinical indication (leg
swelling) to determine the need for duplex imaging is safe after varicose
vein surgery. Methods: Patients undergoing varicose vein surgery in a 2-
years period were studied. Postoperative venous duplex imaging was per-
formed if leg swelling occurred within 6 weeks of surgery. Long-term fol-
low-up was performed to detect any missed occurrence of clinical DVT or
pulmonary embolization. Results: A total of 77 patients had 97 leg opera-
tions with 20 bilateral procedures, 9 patients with leg swelling under-
went duplex imaging, 3 of whom had duplex-proven DVT. No patient with-
out early clinical signs went on to develop clinical DVT on long-term
follow-up. Conclusion: Using of clinical signs as a triage_for duplex imag-
ing detected all clinically significant DVTs.

Introduction follow varicose vein surgery
Varicose vein surgery is a com- (Crichley et al., 1997); however,
mon procedure with overall com- most patients do not develop seri-
plication rates of up to 18% may ous clinical sequalae. Deep vein
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thrombosis (DVT), with its inher-
ent risk of pulmonary emboliza-
tion (PE), is the most serious com-
plication. Reported rates of DVT
following varicose vein surgery
vary with the method of assess-
ment. The incidence of clinically
diagnosed DVT was 0.15% to
0.50% (Crichley et al., 1997 and
Hagmuller, 1992) compared with a
recent prospective duplex diag-
nosed rate of 5.0% (van Rijj et al.,
2004). Clinical diagnosis of DVT
may therefore underestimate the
true DVT incidence and may po-
tentially expose patients with sub-
clinical DVT to the possibility of
developing such complications be-
cause anticoagulation therapy is
not applied. However, universal
duplex screening detects signifi-
cant numbers of calf vein DVT,
thrombi in venous channels of the
calf musculature, that may have
no clinical relevance and thus lead
to over-treatment (Righini et al.,
2006).

Aim of the work
Our study was to

whether a clinical sign (leg swell-

aSSESS

ing) could be safely used to triage
patients into a high-risk group for
duplex imaging.

Patients and Methods

Patients underwent varicose
vein surgery between January
2007 and December 2008 were in-
cluded in the study. Most of the
patients had a single preoperative
assessment, and all underwent
preoperative duplex imaging, the
finding of which directed the actu-
al operative procedure performed.
During

screening, no patients were found

preoperative duplex
to have asymptomatic or occult
lower limb DVT. Surgery involved
spinal or general anaesthesia, li-
gation at the sapheno-femoral
and/or saphenopopliteal junction
with
trunks and phlebectomies. All pa-

stripping of incompetent
tients were managed in compres-
sion bandaging for 48 hours and
graduated compression stocking
for 2 weeks. Operations were usu-
ally performed as day cases with
early mobilization. Inpatients
treatment was reserved for the
elderly, and those with significant
co-morbidity. A single preoperative
weight
(L.M.W) heparin was given to inpa-

dose of low molecular

tients and to day patients who
were considered to be at increased
risk of thrombosis and continued
for seven days postoperative.

88



Benha M. J.

Vol. 26 No 3 Sept. 2009

All
approximately 6 weeks after sur-

patients were reviewed
gery or sooner, but patients were
told and had access to fast-
clinic

track appointments  if

they noted any postoperative
Patients
leg

(change in leg or foot size com-

problems. presenting

with  persistent swelling
pared with other leg or tightness
of socks) with or without calf ten-
derness underwent postoperative
duplex imaging. Any degree of
swelling was an indication for du-
plex imaging. Pain alone was not
used as an indication for scan-
ning. Clinical DVT was defined, in
line with Wells et al. (1998), as an
increase in calf circumference of

>3cm.

Long-term follow-up was per-
formed and the patients were
asked at their planned follow-up if
they had any reason to consult
about a problem with their leg
since their last follow-up clinic ap-
pointment.

The sensitivity, specificity and

leg

swelling as a predictor of clini-

predictive value of using
cally significant DVT were cal-

culated.

Results

A total of 77 patients under-
went varicose vein surgery in 97
legs (20 bilateral procedures) with
73% as a day case. All 20 bilateral
procedures were performed simul-
taneously. Altogether, 17 patients
had bilateral long saphenous vein
surgery; in the remaining 3 pa-
tients, surgery was performed to
the long saphenous venous sys-
tem in one leg and short saphe-
nous venous system in the contra-
lateral leg. These patients had a
mean age of 47.3 year (range 18-
67 years) and the female/male ra-
tio was 2.3:1.0. Most (77.9%) legs
underwent long saphenous vein
surgery, 12.3% short saphenous
vein surgery; and 9.8% had com-
bined short and long saphenous
vein procedures. In total 83.7% leg
underwent primary procedures,
and 16.3% had surgery for recur-
rent varicose veins.

A total of 13 patients reported

swelling with or without

leg
pain during the postoperative peri-
od (Fig. 1). Four patients who had
transient swelling with full reso-
lution at their 6-week follow-up
review and were not duplex-

imaged.
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77 patients with varicose vein

13 patients with leg swelling 64 patients with no swelling

4 patients with transient swelling

9 patients duplex scanned || 68 patients had no duplex scan

l l

A4

3 patients with 6 patients with no
DVT DVT

No clinical
DVT

Fig. (1): Flow chart showing patients with and without leg swelling,

those undergoing duplex scanning, and those with and without

deep vein thrombosis
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A total of 9 patients with limb

swelling were duplex-imaged.
Three had duplex-proven DVT as
follows: one 63-years old patient
developed DVT 21 days after pri-
mary left sapheno-femoral sur-
gery, and two patients (aged 52
and 37 years, respectively) devel-
oped unilateral DVT 27 and 33
days, respectively, after bilateral

sapheno-femoral surgery.

The DVTs of two patients were
limited to tibial veins and one pa-
tient developed a popliteal vein
DVT (Fig. 2 & 3).

Based on the results of our

study, it seems that patients un-
dergoing bilateral varicose vein
surgery are at greater risk of de-
veloping postoperative DVT: two of
the patients with confirmed DVTs
in our study group underwent this
type of surgery. Furthermore, two
of the patients were above the age
of 50 years.

The sensitivity and specificity
of using leg swelling to predict
DVT were 100%
respectively. The positive

clinical and
91%,
predictive value of leg swelling
for  DVT was 19%, and the
negative predictive value

100%.

was

Fig. (2): Thrombosis of the polpli-
teal vein.

Fig. (3): Photo for the patient who
had popliteal vein throm-
bosis.
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Discussion

The true incidence of clinically
relevant DVT after varicose vein
surgery is difficult to determine
(Gilles et al., 1996). Clinically de-
tected incidence of 0.15% to 0.5%
have been reported (Crichley et
al., 1997 and Hagmuller, 1992).
However, clinical methods of DVT
detection were unreliable, and up
to 30% of DVTs go unrecognized
(Van Rijj et al., 2004 and Enoch et
al., 2003).

Crichley et al. recommend
enoxaparin 40 mg daily for one
week given to all patients with a
previous history of thrombo-
embolic disease, starting the day
before operation (Crichley et al.,
1997).

van Rij et al. have reported a
DVT rate of 5.3% detected by uni-
versal duplex imaging after vari-
cose vein surgery; 3.2% of the
thrombi were small calf vein
DVTs, and only 2.1% of patients
developed clinical symptoms (van
Rij et al., 2004).

Critchley et al. reported low in-
cidence of thrombo-embolic com-
plication, suggesting that the risk
of DVT in varicose vein surgery is

about 1:200 and the risk of pul-
monary embolism is 1:600 (Crich-
ley et al., 1997).

Hagmuller, suggest a much
lower incidence a 0.15% for deep
vein thrombosis and 0.06% for
pulmonary embolism (Hagmuller,
1992).

The clinical importance of du-
plex-detected subclinical calf vein
DVT remain unproven. This is
more so because the natural his-
tory of isolated calf vein DVT is
that they have a low risk of proxi-
mal propagation, and clot lysis is
seen in 88% of cases by 3 months
(Masuda et al., 1998). McLafferty
et al., have shown that there is no
significant long-term clinical se-
qualae following isolated infrage-
nicular vein DVT (McLafferty et
al., 1998).

In this study we have not com-
mented on the incidence or devel-
opment of post-phlebitic limb as a
sequalae of varicose vein surgery.
Previous studies have shown that
long-term serial duplex imaging,
not patient symptoms, is required
to detect deep vein insufficiency
and a post-phlebitic limb (Yamaki
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& Nozaki, 2005). Development of
post-phlebitic limb is seen in pa-
tients who do not recanalize
veins leading to valvular incom-
petence (O'Shaughnessy & Fitzge-
rald, 1997).

phlebitic limb is more commonly

In addition post-

seen in proximal vein DVT and
multisegment venous disease (Ya-
maki & Nozaki, 2005).

Routine universal postopera-
tive duplex scanning after vari-
cose vein surgery is not practi-
cal. We have shown that using
leg swelling to select patients
with possible DVT for
safe
high predictive value for clinical-

duplex
scanning is and has a
ly relevant DVTs in patients who

have undergoing varicose vein

surgery.
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Abstract

Background: The diagnostic standard for evaluation of peripheral ar-
terial occlusive disease (PAOD) is digital subtraction angiography but this
technique has several disadvantages such as invasiveness and high
cost. Because of these disadvantages and the increasing incidence of
PAOD, a non-invasive diagnostic alternative to angiography is in high de-
mand, sparing catheter based angiography for therapeutic intervention
rather than purely diagnostic studies. The two most important non-
invasive method for evaluation of PAOD are MR angiography and CT an-
giography. CT angiography has improved fastly with the clinical availabil-
ity of multi-detector CT scan. Methods: A total number of 30 diabetic pa-
tients with PAOD were examined by 16 row multi-detector CT
angiography. They were 22 male and 8 female, their aged ranged from
43-77 years and mean age of 62.5 years. All patients were examined us-
ing non ionic contrast media and automated bolus triggering technique.
Results: Multi-detector CT angiography revealed grade I stenosis (O-
10%), in 149 arterial segment and grade II stenosis (10-<50%), in 331 ar-
terial segment, grade III stenosis (50-<99%) was seen in 155 arterial seg-
ment and complete occlusion was seen in 55 arterial segment. According
to CT angiography finding, endovascular treatment was used in 8 pa-
tients, surgical procedures in 7 patients, combined surgical & endovascu-
lar procedures in 2 patients and conservative treatment in 13 patients.
Conclusion: Multi-detector CT angiography makes it possible to evaluate
short segmental stenosis accurately and permits evaluation of the vascu-
lar wall itself and can clearly depict the course of the vessel which is im-
portent in managament of patients with PAOD.
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Introduction

Patients with peripheral artery
disease who have significant, life-
style-altering claudication or criti-
cal limb ischemia require some
form of diagnostic imaging for the
purpose of treatment planning
(Josephs et al., 2008).

The diagnosis of peripheral ar-
terial occlusive disease (PAOD) is
usually made clinically on the ba-
sis of the medical history and an-
kle-brachial index. It is catego-
rized on the basis of pain-free
walking distance and the absence
or presence of tissue loss. Stage I
PAOD is asymptomatic. Intermit-
tent claudication is classified as
stage II. Stage Ila indicates a pain-
free walking distance greater than
200 m; otherwise the disease is
stage IIb. Stage III PAOD is char-
acterized by rest pain. Ulcerations
are classified as stage IV PAOD
(Schernthaner et al., 2007).

The current imaging standard
of reference for complete delin-
eation of the peripheral vascu-
lature is digital subtraction an-
giography (DSA) because it has
high spatial and temporal resolu-

tion. However, it is hampered by

invasiveness and by exposure of
the investigator and patient to ion-
izing radiation. It also is a time-
and cost-consuming with one
night of hospitalization or a mini-
mal recovery period of at least 4
hours. Finally, digital subtraction
angiography results only in lumi-
nograms, and thus information
about plaque constituents and
vessel surroundings cannot be ac-
et al.,

quired (Schernthaner

2007).

A noninvasive alternative to
digital subtraction angiography in
evaluation of PAOD is in high de-
mand. Sonography does not de-
pict complete inflow (including the
iliac arteries) or outflow (includ-
ing the pedal arteries) for routine
purposes because acquisition of a
complete duplex angiogram is ex-
tremely time-consuming and in-
Further-
more, there is a risk of missing

vestigator-dependent.

lesions in patients with multiple
stenoses. Finally, for postoperative
surveillance of lower extremity ve-
nous bypass grafts, sonography
often does not depict the actual
site of stenosis (Schernthaner et
al., 2007 and Willmann et al.,
2005).
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(CT)
angiography is increasingly used

Computed tomographic
for noninvasive imaging of various
vascular territories. The introduc-
row CT
scanners has substantially im-

tion of multi-detector

proved CT angiography by offering
de-

creased dose of contrast medium,

increased volume coverage,

decreased acquisition time, and
improved spatial resolution for as-
sessment of smaller arterial
branches, including the aortoiliac
and lower extremity arteries (Will-

mann et al., 2005).

Advantages of CTA over MRA
include better patient acceptance
with no claustrophobia or contra-
indications, speed of examination,
better spatial resolution, less cost
of equipment. MRA also cannot be
used to evaluate the vascular wall
for mural thickness or calcifica-
tion, and metallic devices such as
stents may cause artifacts that in-
terfere with the evaluation of ar-
teries. Disadvantages of CTA in-
clude image interference from
calcified arteries and the need for
potentially nephrotoxic contrast
and radiation exposure (Josephs
et al., 2008; Otal et al., 2004 and

Quwendijk et al., 2005).

Multi-detector CT angiography
(MDCT) has two advantages over
digital subtraction angiography.
First, eccentric stenosis can be
evaluated accurately with the use
of cross-sectional MDCT angio-
grams, whereas additional views,
lateral

required in digital

including oblique and
views, are
subtraction angiography. Second,
MDCT angiography makes it pos-
sible to show segments immedi-
ately distal to the point of occlu-
sion, which are not opacified on
digital subtraction angiography.
This finding may be due to higher
of MDCT,

which shows only faintly opacified

contrast resolution
lumen distal to the complete oc-
clusion, probably via collateral
vessels (Otal et al., 2004)

Important nonvascular findings
are not uncommon in the popula-
tion being evaluated for vascular
disease because patients often
have multiple risk factors, such as
smoking and advanced age. Nearly
half of the patients undergoing
CTA for vascular disease had un-
suspected findings that were clini-
cally insignificant, but 5% had
life-threatening pathology,
malignancies

such
as unsuspected
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(Josephs et al., 2008)

A major drawback of CT angio-
graphy is the difficulty in assess-
ing arterial luminal stenosis in ex-
tensively calcified vessels. Several
groups of investigators (Ota et al.,
2005; Graziani et al., 2008 and Al-
Aly, 2007) reported that calcified
plaques were the main reason for
misinterpretations of CT angio-
grams. In the presence of exten-
sive vessel wall calcifications, es-
pecially in small arteries, it is
difficult to produce interpretable
maximum intensity projection im-
ages. Continuous calcification of
the vessel wall may lead to false-
findings
high-attenuation

negative of patency,

whereas arti-
facts, or "blooming," caused by
calcification on transverse images
may result in a false-positive diag-
nosis of a substantial stenosis or
occlusion (Quwendijk et

2006).

al.,

Vascular calcification of the
media is an increasingly recog-
nized problem in patients with di-
abetes and patients with chronic
kidney disease. Medial vascular
calcification is also associated

with significant morbidity and

mortality in both patients with di-
abetes and patients with advanced
chronic kidney disease. Recent ev-
idence suggests that medial vas-
cular calcification is not a passive
but rather active and a highly or-
chestrated process that involves
molecular reprogramming, pheno-
typic and functional changes of
vascular smooth muscle cells (Al-
Aly, 2007)

In a recent study, diabetes mel-

litus, cardiac disease, and age
were found to be independently
predictive for the presence of ves-
sel wall calcifications (all P < .05).
Regional
showed that only the effect of age

was significantly different for the

calcification scores

femoropopliteal region than that
for the crural region and the aor-
toiliac region being about twice as
strong for the former (Schernath-
ner et al., 2007).

Patients and Methods

This study included 30 pa-
tients (22 male
ranging in age between 43 and 77
All
patients were diabetic for a peri-

and 8 females)

years (mean age 62.5 years).

od ranging between 1 year and

14 years (mean duration 6.7
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years). 3 patients presented with
disabling claudication (<100 m.),
7 patients presented with chronic
critical lower limb ischemia and
20 patients presented with tissue
with
creatinine exceeding 2 mg/dL or

necrosis. Patients serum
on chronic hemodialysis were ex-

cluded from this study.

Baseline data includes informa-
tion on history of cardiovascular
disease (including chest pain, per-
cutaneous transluminal coronary
angioplasty, coronary artery by-
pass graft, and myocardial infarc-
tion) cardiovascular risk factors
(smoking history, Diabetes mellit-
us, hyperlipidemia), cerebrovascu-
lar disease (including transient is-
chemic attack and stroke), renal
disease (including renal insuffi-
and renal

ciency, hemodialysis,

transplantation), and previous
vascular interventions (including
percutaneous transluminal angio-
plasty and vascular surgery). The
stage of peripheral arterial disease
(intermittent claudication or criti-

cal ischemia) was also defined.

Adequate hydration of patients
was insured by oral administra-
tion of 1 liter of water 30 minutes

prior to start of examination to
avoid any renal insult.

All patients underwent CT an-
giography with a 16-detector CT
scanner (Brilliance-16; Philips
Medical Systems, Cleveland, Ohio)
from the level of the renal arteries
down to the feet, at the following
settings: rotation time, 0.5 sec-
ond; voltage, 120 kV; and tube
current, 200- 250 mAs, detector
configuration of 16 x 1.5 mm was
combined with a pitch of 0.98.
This protocol allowed mean cover-
age of the examined region in a
mean period of 26 seconds. Imag-
es were reconstructed at 2 mm
thickness at 1-mm intervals using
a standard filter and a mean im-
age field of view of 310 + 27 mm
(range, 260-374 mm).

Automated bolus-triggering
technique (bolus pro ultra , Phil-
ips) was used in all patients. Non-
incremental images were obtained
at the level of the abdominal aor-
after the
start of the injection of contrast

ta starting 5 seconds

medium. The CT angiographic ac-
quisitions were initiated at a trig-
ger threshold of 180 H within the
aorta.
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Automated injections of con-
trast medium were performed with
a programmable power injector.
Iopamidol (Scanlux, Sanochemia
AG, Austria), was used at a con-
centration of 370 mg I/mL for all
CT studies. Biphasic injections of
contrast medium were used in all
patients. The first phase (dura-
tion, 5 seconds) consisted of injec-
of 25 mL of the contrast
agent at a flow rate of 5 mL/s

tion

and was followed by a second
phase in which the remaining
contrast agent was injected at a
flow rate of 3.8 mL/s. The total
volume of contrast medium was

150 mL.

Adequate enhancement of the
distal arteries was verified by visu-
alization of early venous filling in
the distal leg and foot veins other-
wise a short second phase of ex-
amination for the foot and distal
leg was initiated automatically im-
mediately after termination of first
phase to ensure adequate collater-
al contrast transit across occluded
sections.

Post-processing was carried out
on second work station (Extended
Brilliance workspace, Philips Med-

Cleveland, Ohio).
The following sets of images were

ical Systems,

generated: 3D volume rendered

images (VR) maximum intensity
(MIPs),

planar

projections multipath

curved reformations
(CPRs). Each set of images was
generated over a viewing range of

180° in 9° intervals.

The arterial tree was subdivid-
ed into the following segments
aorta, common iliac, internal iliac,
external iliac, common femoral,
deep femoral, superficial femoral,
popliteal, tibio-peroneal trunk, an-
terior tibial, posterior tibial and
peroneal arteries (23 segments for

each patient).

Stenosis of arterial segment is
graded by using a four-point
scale. Grade I indicates a normal
vessel or
ties (<10%
Grade II indicates moderate arte-
(10%-49%
narrowing). Grade III indicates se-
(50%-99%
luminal narrowing). Grade IV indi-

mild vessel irregulari-
luminal narrowing).

rial stenosis luminal

vere arterial stenosis
cates occlusion. Stenosis with a
grade of I or II (<50% luminal nar-

rowing) is considered to be hemo-
dynamically insignificant, whereas
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arterial stenosis with a grade of III
or IV (50%-100% luminal narrow-
ing) is considered hemodynamical-
ly significant. In case of concur-
rent arterial stenosis in a single
arterial segment, only the steno-
sis with a higher grade was evalu-
ated.

Calcifications were graded as
O= no calcifications, I= calcifica-
tions involving less than 50% of
vessels circumference and II = cal-
cifications exceeding 50 % of ves-
sel circumference.

Management of the patients
were decided according to the clin-
ical assessment and the findings
of the MDCT angiography.

Results

This study included 30 patients
with PAOD (690 arterial segment)
adequate contrast filling of all seg-
ments of the arterial tree was
achieved. No patients reported any
adverse effects for contrast materi-
al administration.

In our 30 patients, stenotic seg-
ments was variable from grade I to
grade IV. Table (1) shows the dis-
tribution of different grade of

vascular stenosis and occlusion
along the examined part of the
aorta, iliac and both lower limbs

arteries:

As regard vascular calcification
among examined patients, table
(2) shows the degree of calcifica-
tions in the different parts of the

examined arterial tree.

According to the finding of CT
angiography, 8 patients were re-
ferred for endovascular treatment
(5 percutaneous transluminal an-
gioplasty PTAs and 3 stent im-
plantation) and 7 patients re-
ferred for surgery (1 aortofemoral,
1 femorofemoral, 3 femoropopli-
teal. 1 femoroposterior tibial by-
pass and 1 patch). A combined

endovascular and surgical ap-
proach was chosen for another 2
patients. The combined approach
consisted of improvement of inflow
by means of endovascular treat-
ment before bypass graft surgery.
For 13 patients, conservative
treatment was indicated after CT
angiography either due to mild
degree of stenosis, no distal out-
flow vessel or unfit patients for
surgery. Summary of treatment of

30 patients after CT angiography
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shown in table (3).

In all patients in home endo-
vascular treatment was indicated
on the basis of CT angiographic
result (n=8), the diagnostic angio-
gram obtained during intervention
confirmed the CT angiographic
finding.

During follow up of patients

treated conservatively, 9 of 13 pa-
tients treated after initial CT an-
giography had no additional find-
ing. The other 4 patients had
clinical progression of disease and
underwent several treatment (2
bypass graft, 1 patch and 1 PTAs).
One patient in home no distal out-
flow vessels was detected on CT
angiography underwent amputa-
tion at thigh level.

Table (1): Number and distribution of stenotic segment in thirty patients
(60 lower limb and 690 arterial segments).

Nog?;g’gld Gradell Gradelll Complete
(0- <10%) (10 - <50%) | (50 -<99%) occlusion
Aorto-iliac 57 (27.1%) 116 (55.2 %) | 27 (12.9%) 10 (4.8%)
segment
Femoro-popliteal 49 (20.4%) 131 (54.6 %) | 42 (17.5%) 18 (7.5%)
segment
Distal run-off 43 (17.9%) 84 (35%) 86 (35.8%) | 27 (11.3%)
segment

Table (2): The degree of
arterial segments).

calcification in examined arterial segments (690

No Grade 1 Gradell
calcifications (<50% of vessel (>50% of vessel
mar gin) mar gin)
Aorto-iliac segment 0 116 (55.3 %) 96 (45.7 %)
Femoro-popliteal 0 138 (57.5 %) 102 (42.5 %)
segment
Digtal run-off 0 129 (53.7 %) 111 (46.3 %)
segment
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Table (3): Summary of treatment of 30 patients after CT angiography

Procedure No
Endovascular procedures:
Percutaneous tranduminal 5
Percutaneous trandumind angioplasty with stent 3
Surgical procedures:
Patch 1
Bypass:
Femoropopliteal 3
Femoroposterior tibial 1
Femorofemoral 1
Bifurcated aortic graft 1
Combined procedures ( endovascular & surgical) 2
Conservative treatment 13

Purierior Hioe
drtery

Fig. (1): Total occlusion of left tibioperionel trunk:

(a) Three D-reformating of Rt. L.L arteries revealed total occlusion of the left
TPT with adequate filling of the distal arteries (perionel, anterior and pos-
terior tibital arteries). Also it show hyperdense area of calcification in the
occluded TPT.

(b) Axial CT scan of the same patient at lower level revealed calcification in
the wall of Rt. Perionel artery with associated 50% stenosis.
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Fig. (2): Calcified Rt. Posterior tibial artery with short stenotic segment as well

as stenosis in plantar arch.

(a) MIP technique (maximum intensity projection) technique shows multiple
hyperdense areas of calcification in the distal PTA with short stenotic seg-
ment and another stenotic segment (more than 50%) in the plantar arch.

(b) Coronal reformatting of the foot of the same patient revealed large skin
ulcer of Rt. Foot, amputation of the 2nd, 3rd, 4th and fifth toes and the

arteries of the foot could be seen.

Discussion

The diagnostic standard for the
evaluation of peripheral arterial
occlusive disease (PAOD) is digital
subtraction angiography, even
though this technique has several
disadvantages, such as invasive-
ness and high cost. Because of
these disadvantages and the in-
creasing incidence of PAOD a non-
invasive diagnostic alternative to
angiography is in high demand
(Schernathner et al., 2007).

Recent advances in imaging

technology allowed noninvasive
imaging of the vascular system
with greater speed and improved
resolution. The "gold standard,"
catheter-based angiography, is
now more often used with thera-
peutic interventions rather than
purely diagnostic studies (Josephs
et al., 2008).

The two most important nonin-
vasive methods for evaluation of
PAOD are MR angiography and CT
angiography. CT angiography has
improved vastly with the clinical
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availability of MDCT scanners.
Studies comparing MR and CT an-
giography with digital subtraction
angiography with regard to diag-
nostic accuracy in the detection of
vascular lesions in patients with
PAOD have shown high sensitivity
and specificity of both MR angio-
graphy and CT angiography. The
advantages of CT angiography
over MR angiography are higher
image resolution for better evalua-
tion of the small vessels in the
calves and higher patient accep-
tance due to a shorter examina-
tion time (Josephs et al., 2008;
Schernathner et al.,, 2007 and

Ofer et al., 2003).

Schernthaner et al. (2007), ex-
amined 58 patients with PAOD in
diabetic patients by 16 multirow
detector CT. These patients had
age matched with our patients (43
to 77 y, mean age 62.5 y). They
used the obtained CT data for
their
group, forty-seven (81%) of 58 pa-

treatment planning. In
tients, CT angiographic examina-
tion of the abdominal aorta and
runoff vessels revealed stenotic le-
sions. In our group we have simi-
lar results, where stenotic lesions
were seen in 541 from 690 arterial

segments (78.4%). On the basis of
CT findings, 18 patients of their
group were referred for endovas-
cular treatment and nine for sur-
gery. A combined endovascular
and surgical approach was chosen
for another two patients. For 29
patients conservative treatment
was indicated after CT angiogra-
phy. In our group 30 patients (690
arterial segment) referred for en-
dovascular treatment, 7 patients
referred to surgery, 8 patients

were referred for endovascular
treatment, 2 patients referred for
combined surgical and endovascu-
lar treatment and 13 patients
treated conservatively.

Willmann et al. (2005), com-
pared 16 detector row CT angio-
graphy and digital subtraction an-
giography in aortoiliac and lower
extremities occlusive disease in a
total 1365 evaluated arterial seg-
ments. They found that the image
quality was considered diagnostic
if all clinically relevant diagnostic
information could be obtained
with good differentiation of the ar-
terial vasculature from back-
ground tissue (Willmann et al.,
2005). In our study 30 patients

(690 arterial segment) we have
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similar results and we adopt the
same role.

Stenosis of the arterial segment
was graded by using four point Li-
kert scale. Grade I indicated a
normal vessel or mild vessel irreg-
ularities (<10% luminal narrow-
ing), grade II indicated moderate
arterial stenosis (10% - 49% lumi-
nal narrowing), grade III indicated
(50% -

99% luminal narrowing), grade IV

severe arterial stenosis

indicated occlusion (Willmann et
al., 2005). In our group (30 pa-
tients, 690 arterial segment) we
used the same grading system
and we found 57 segment (27.1%)
in the aortoiliac region with grade
I stenosis, 116 segment (55.2%)
with grade II stenosis, 27 segment
with grade III (12.9%) and com-
plete occlusion of the aortoiliac re-
gion in 10 segment (4.8%). In the
femoropopliteal segmentgs we
found grade I in 49 (20.4%), grade
II in 131 (54.6%) grade III in 42
segment (17.5%) and total occlu-
sion in 18 segment (7.5%), in dis-
tal run off segments we found 43
segments grade I (17.9%), grade II
in 84 segment (35%), grade III in
86 segment (35.8%) and total oc-
clusion in 27 segment (11.3%).

The feasibility of visualizing the
course of the occluded segment is
a great advantage of multi-
detector row CT angiography in
planning vascular intervention or
bypass surgery, especially for low-
er peripheral arteries (Ota et al.,

2005).

A major advantage of multi-
detector row CT angiography is
that it can provide information
extraluminal

(e.g.,

plaques), and the course of an oc-

about structures,

wall status calcifications,
cluded vessel, in addition to infor-
mation made available with intra-
luminal contrast material-
enhanced imaging. All of this in-
formation is essential for the suc-
cess of an interventional proce-
dure. Furthermore, optimal
window width and level settings
allow differentiation between lumi-
nal enhancement and adjacent
high-attenuation structures such
as calcifications and indwelling

stents (Ota et al., 2005).

A shortcoming of multi-detector
row CT angiography is that dense
calcification may degrade the ac-
curacy of the evaluation of steno-
sis due to beam-hardening arti-
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facts (Ota et al., 2005). However
routine use of a bone window set-
ting in the evaluation of arterial
segments when calcium is present
may allow better evaluation of
these calcified segments (Will-

mann et al., 2005).

Otal et al. (2004) graded calcifi-
cation into 3 main grades: grade O
no calcification, grade I less than
50% of the vessel margin and
grade II more than of 50% of the
vessel margin. We used the same
grade of calcification and we
found that grade O was not seen
in any of our arterial segment.
While, grade I was seen in 116
segment of the aortoiliac region
(55.3%), and grade II in 96 seg-
ment (45.7%), while in the femoro-
popliteal segment, grade I in 138
segment (57.5%) and grade II in
102 segment (42.5%) while in the
distal run off, grade I was seen in
129 segment (53.7%) and grade II
in 111 segment (46.3%).

In conclusion MDCT makes it
possible to evaluate short segmen-
tal stenosis accurately. MDCT an-
the
evaluation of the vascular wall it-
depict the

giography permits precise

self. It can clearly

courses of vessels not only in pat-
ent but also in completely occlud-
ed segments; such depictions pro-
vide wuseful information for
planning interventional radiology
revascularization procedures. If a
surgical procedure is required, the
preoperative information concern-
ing the vascular wall, such as the
degree of mural calcification and
plaques, obtained with MDCT an-
giography is important in deter-
mining the anastomotic sites for
bypass grafting. In addition, extra-
vascular causes of occlusion may

be detected on CT angiography.
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Abstract

Purpose : To compare three different suture materials that was used
in _frontalis suspension surgery for correction of severe upper eyelid pto-
sis.

Patients & Methods : Thirty patients (55 eyes) with severe congeni-
tal ptosis attending the outpatient clinic of Mansoura Ophthalmic Centre
during the period _from 2004 to 2005 were included in this study. Frontal-
is suspension surgery was performed to all patients using three different
suture materials namely (autogenous fascia lata, monofilament nylon su-
ture and silicone rod). Functional and cosmetic success, ptosis recurrence,
lagophthalmos and other complications were evaluated.

Results : Thirty patients (55 surgeries, 25 bilateral & 5 unilateral cas-
es) were included in this study. There were 16 males and 14 females.
The age ranged from 6 months to 12 years. We used autogenous fascia
lata in 6 eyes, silicone rod in 12 eyes and monaofilament nylon suture in
37 eyes. Follow up ranged from 3 - 5 years postoperatively. The early
Jfunctional and cosmetic results were nearly similar between all groups
without statistically significant differences. All cases receiving autoge-
nous fascia lata were bilateral including 2 cases of Marcuss-Gunn jaw-
winking phenomena.

Regards the complications, recurrence of ptosis was noted more in cas-
es of silicone rod than monofilament nylon suture, while recurrence rate
was least in cases receiving autogenous fascia lata which also occurred
after long period from surgery. Lid lag was noted in all three groups but
less evident in the first group receiving autogenous fascia lata. In cases
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receiving silicone rod, 2 cases (3.6 %) of pyogenic infection were found
which neccessitate removal of the silicone rod and one case (1.8 %) of ex-
trusion of the silicone suspensor was noted. No granuloma_formation was
noted in the incision site in any case of all groups.

Conclusion: No statistically significant difference was noted between
the three different suture materials used in this study for frontalis sus-
pension procedure regarding the_functional and cosmetic results. The low-
est incidence of ptosis recurrence and lid lag was noted among cases re-
ceiving autogenous fascia lata. Further comparative studies are needed
to detect the best suture material which can be used in frontalis suspen-
sion procedure with the least incidence of recurrence & other complica-

tions.

Introduction
Frontalis suspension is the op-
erative procedure often used for
treatment of severe blepharopto-
sis with poor or absent levator
Poor levator

muscle function.

function has been broadly de-
fined as levator muscle move-
ment of 2 mm or less and no
more than 6 mm by variable au-
thors. (Wagner RS, et al., 1984 &
Steinkogler FJ, et al., 1993) Fron-
talis suspension creates a linkage
between the frontalis muscle and
the tarsus of the upper eyelid,
which allows for a better eyelid po-
sition in primary gaze. Eyelid ele-
vation is then performed with the
use of the frontalis muscle. (Evoli
A, et al., 2001 & Becher M, et al.,

2001)

Frontalis suspension is most
commonly used for congenital pto-
sis but is also used to treat ble-
pharophimosis syndrome, Marcus
Gunn jaw-winking phenomenon,
congenital fibrosis syndrome, cra-
nial III nerve palsy and double ele-
vator palsy. Treatment is most im-
portant when an eyelid blocks the
visual axis causing amblyopia, or
when an anomalous head posture
is apparent. (Saunders R, Grice
CM, 1991 & Roggenkamper P,
Nussgens Z, 1997).

Frontalis suspension surgery
may use several surgical tech-
niques and different sling materi-
als. (Goldberger S, et al., 1991 &
Dailey R, et al., 1991) Materials
include autogenous or banked fas-
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cia lata and alloplastic materi-
als that include chromic gut, col-

polypropylene,
stainless steel, silk, nylon monofil-

lagen, silicone,
ament, polyester and polytetraflu-
oroethylene (PTFE). (Liu D, 1999 -
Wasserman B, et al., 2001 - Fan
J, 2001 - Bernardini F, et al.,,
2002 - Leibovitch I, et al., 2003 -
Metha P, et al., 2004 & Bajaj M,
et al.,, 2004) Autogenous fascia
lata has long been considered the
material of choice for frontalis
suspension, with comparably low
rates of recurrent ptosis and infec-
tions. (Crawford J, 1977 - Sweep
H, Sqauwen PH, 1992 & Leibo-
vitch I, et al., 2003).

Cosmetic issues that are raised
with standard frontalis suspen-
sion surgery include scarring in
young children, unsatisfactory
tenting of the pretarsal and pre-
septal skin, obliteration of the eye-
lid crease and a poor tarso-corneal
interface noted with brow eleva-
tion and downgaze. These may be
related to the choice of the sling
material and to the superficial lo-
cation of the sling in the eyelid.
(Wilson M, Johnson RW, 1991 -
Wasserman B, et al., 2001 & Lei-

bovitch I, et al., 2003).

The purpose of this study was
to compare three different suture
materials that was used in frontal-
is suspension surgery for correc-
tion of severe upper eyelid ptosis
namely (autogenous fascia lata,
monofilament nylon suture and
silicone rod) as regards the func-
tional and cosmetic success, pto-
sis recurrence, lagophthalmos and
other complications.

Patients and Methods

Thirty patients (55 eyes) with
severe congenital ptosis attending
the outpatient clinic of Mansoura
Ophthalmic Centre during the pe-
riod from 2004 to 2005 were in-
cluded in this study. There were
16 males and 14 females. The age
ranged from 6 months to 12 years.
Frontalis suspension surgery was
performed to all patients using
three different suture materials
namely (autogenous fascia lata,
monofilament nylon suture and
silicone rod). We used autogenous
fascia lata in 6 eyes, silicone rod
in 12 eyes and monofilament ny-
lon suture in 37 eyes. Patients
were examined 1 day, 1 week, 1,
3, 6, 12 months after the opera-
tion and every year thereafter for a
period ranging from 3 - 5 years.
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Functional and cosmetic success,
ptosis recurrence, lagophthalmos
and other complications were eval-
uated.

Functional success was defined
as improved eyelid position above
the pupillary margin with good
linkage between the frontalis mus-
cle and the upper eyelid, no ptosis
recurrence during the follow up
period, and no severe complica-
tions such as suture exposure or
infection. Linkage is measured by
manual elevation of the eye brow
on the operated side and measure-
ment of motility of the upper eye-
lid along with eye brow elevation.
If manual eye brow elevation re-
sults in similar eyelid elevation,
then 100% linkage was achieved
with surgery. If only one half of
the elevation is noticed in the eye-
lid, then 50% linkage
achieved with surgery.

was

Cosmetic outcome was graded
on a O to 2 scale, with O score in-
dicative of excellent results, 1 as
good, and 2 as poor. Outcome was
defined as excellent if the eyelids
were within 1 mm height between
the eyelids with an acceptable
crease and contour, good if there

was > 1 mm difference in eyelid
height and/or assymetric crease,
and poor if there was a poorly de-
fined eyelid crease and contour

assymetry.

A detailed history especially
about the onset of ptosis, the de-
gree of its variability throughout
the day, associated diplopia, histo-
ry of prior trauma, previous ocular
surgery or use of botulinum toxin
was taken from all patients. A
complete eye examination was
done for every patient especially
emphasizing on extraocular mus-
cle balance, pupillary function, in-
terpalpebral fissure height, mar-
gin reflex distance (MRD), levator
muscle function, upper lid crease
position, presence of Bell's phe-
nomenon and evaluation of Mull-

er's muscle function.

The surgical technique as de-
scribed anywhere in the literature
was performed for all cases under
general anaesthesia in a double
pentagon fashion. (Yip CC, et al.,
2004) (Figure 1) All the results are
statistically analyzed using SPSS
program (version 13.0; SPSS Inc,
Chicago, Illinois, USA) using one

sample t test, Chi-square non-
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parametric test and One-way
analysis of variance (ANOVA) test
to evaluate different suture mate-

rials.

Results

Thirty patients with severe con-
genital ptosis (Figure 2) attending
the outpatient clinic of Mansoura
Ophthalmic Centre during the pe-
riod from 2004 to 2005 (55 sur-
geries; 25 bilateral & 5 unilateral
cases) were included in this study.
There were 16 males and 14 fe-
males. The age ranged from 6
months to 12 years. We used au-
togenous fascia lata in 6 eyes, sili-
cone rod in 12 eyes and monofila-
ment nylon suture in 37 eyes.
Follow up ranged from 3 - 5 years
postoperatively. (Table 1)

The upper lid was elevated in
all patients, improving their head
position and unmasking their vis-
ual axis in the primary gaze. The
early functional and cosmetic re-
sults were nearly similar between
all groups without statistically sig-
nificant differences. All cases re-
ceiving autogenous fascia lata
were bilateral including 2 cases of
Marcus-Gunn jaw-winking phe-

nomena.

Regards the complications, re-
currence of ptosis was noted more
in cases of silicone rod than mon-
ofilament nylon suture, while re-
currence rate was least in cases
receiving autogenous fascia lata
which also occurred after long pe-
riod from surgery. Lid lag was not-
ed in all three groups but less evi-
dent in the first group receiving
autogenous fascia lata. In cases
receiving silicone rod, 2 cases
(3.6%) of pyogenic infection (Fig-
ure 3) were found which neccessi-
tate removal of the silicone rod
and one case (1.8 %) of extrusion
of the silicone suspensor (Figure
4) was noted. No granuloma for-
mation was noted in the incision
site in any case of all groups. (Ta-
ble 2)

Most patients achieved good
cosmetic outcome, with a mean
score of 0.7 + 0.5 on a 0 to 2 scale
(O = excellent; 1 = good and 2 =
poor) without statistically signifi-
cant differences between all
groups (ANOVA test). Nearly simi-
lar functional outcome and ptosis
recurrence was found for autoge-
nous fascia lata and alloplastic
materials including monofilament

nylon suture or silicone rod.
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Table (1): Cases and diagnosis.

Age (range) 6 months - 12 years
Sex 16 males (53.3 %)
14 females (40.7 %)
Bilateral 25 cases (83.3 %)
Unilateral 5 cases (16.7 %)
Diagnosis 28 congenital ptosis

2 cases jaw-winking

Degree of ptosis

Severe (4 mm or more)

Levator function Poor

Follow up time 3 - 5 years
Suture Material used:

1. Autogenous fascia lata 6 eyes (10.9 %)

2. Monofilament nylon suture

37 eyes (67.3 %)

3. Silicone rod

12 eyes (21.8 %)

Table (2): Results and postoperative complications.

Lid level results No. of patients Percentage
Excellent 5 patients 16.7 %
Good 18 patients 60 %
Moderate 7 patients 233 %
Posoperative complications

1. Ptosis recurrence Fascia 1 eye 16.7 %
Nylon 8 eyes 21.6 %
Silicone 4 eyes 333 %
2. Lidlag Fascia 2 eyes 333 %
Nylon 18 eyes 48.6 %
Silicone 6 eyes 50.0 %
3. Pyogenic infection Fascia No case 00.0 %
Nylon No case 00.0 %
Silicone 2 eyes 3.6 %
4. Extrusion Fascia No case 00.0 %
Nylon No case 00.0 %
Silicone 1 eye 1.8 %
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ia Lata Brow SusSpensiol

Fig. 1: Bi-triangular (modified Crawford) method for frontalis suspension using fascia
lata. (according to Leatherbarrow B, 2002) .

Y

Fig. 3: a case of postoperative pyogenic
infection following silicone rod
frontalis sling which neccessita-
te its removal.

Fig. 2: A case of severe congental
ptosis of the left eye.

Fig. 4 : a case of extrusion of the silicone rod
postoperatively.
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Discussion

Children with severe congenital
ptosis are at risk of developing
amblyopia if lids obscure the visu-
al axes. Generally these patients
have poor levator function, and
frontalis sling operation is re-
quired, it is generally agreed that
fresh autogenous fascia lata is the
material of choice for frontalis
sling procedures in congenital pto-
sis. (Crawford JS, 1982 - Wagner
RS, et al., 1984 & Wasserman B,
et al., 2001).

In recent years, many studies
have tried to evaluate the func-
tional success of various sling ma-
terials in frontalis suspension sur-
gery. Autogenous fascia lata has
been considered to result in lower
ptosis recurrence and lower com-
plications rate (as noted in our pa-
tients) and therefore has been
considered the material of choice.
(Wilson M, Johnson RW, 1991 &
Liu D, 1999).

Recurrence rate after frontal-
is suspension vary and reported to
be between O and 100%; PTFE
and autogenous fascia have the
lowest recurrence rate, reported to
be between 4 and 20% and nylon

or silicone have reported recur-
rence rates between 40 and 100%.
Suture material serves as a tem-
porary skeleton for scar formation,
by local inflammation. Scar tissue
and not the sling material may be
the actual bridge between the
frontalis muscle and the eyelid;
therefore no difference is antici-
pated between different materials
as long as they remain in good po-
sition during the inflammation
and the scarring process. (Ben Si-
mon GJ, et al., 2005).

Ptosis recurrence is a severe
problem that evolves after surgery;
many investigators believe that
eventually all cases of congenital
ptosis that are treated with fron-
talis suspension will recur. This is
evident from a higher recurrence
rate published in studies with a
longer follow up periods, regard-
less of suture material (range, 7 to
100%). (Wilson M, Johnson RW,
1991 - Carter S, Meecham WJ,
1996 - Esmaeli B, et al., 1998 &
Ben Simon GJ, et al., 2005).

The survival analysis described
by Wilson and Johnson (Wilson M,
Johnson RW, 1991)

creasing success of suspension

shows de-

130



Benha M. J.

Vol. 26 No 3 Sept. 2009
with
lata with longer follow up period,

lyophilized human fascia

from 90 % at 2 to 3 years after
surgery to 50% at 8 and 9 years
after surgery. In cases of congeni-
tal ptosis, parents and children
should realize that ptosis recur-
rence rate is high after surgery
and that the patient is likely to
have additional surgeries. Howev-
er, despite the fact that autoge-
nous fascia has better biocompati-
bility than alloplastic materials;
similar functional and cosmetic
outcomes may be achieved with
alloplastic materials. (Jeong S, et
al., 2000 & Ben Simon GJ, et al.,
2005).

An important goal of ptosis sur-
gery is symmetric and natural-
appearing cosmetic results. Tent-
ing of pretarsal and preseptal
skin, obliteration of eyelid crease,
and pulling away of the upper eye-
lid from the globe with brow eleva-
tion may all influence cosmetic
outcome. The superficial location
of the sling in the eyelid may re-
sult in poor outcome, and deeper
placement of the sling behind su-
perior orbital rim may yield better
cosmetic and functional results.
(Patrrinely J, Anderson RL, 2006).

that
are associated with frontalis sus-

Common complications
pension include early postopera-
tive exposure keratopathy (15 %),
inflammation or pyogenic granu-
loma, suture infection with pre-
septal cellulitis, and suture expo-
sure. Rates of each complication
vary with different sling material
and are reported to be 2 to 17 %
for suture granuloma, 3 to 7 % for
suture infection or preseptal cellu-
litis, and 5 to 17 % for suture ex-
trusion. (Esmaeli B, et al., 1998 -
Liu D, 1999 - Fan J, 2001 - Metha
P, et al., 2004 - Metha P, et al.,
2004) We had a relatively low rate
of postoperative complications
with 3.6 % incidence of suture in-
fection and 1.8 % of suture expo-
sure all occuring in cases receiv-

ing silicone rod.

The primary surgical goal in
patients with minimal levator
function congenital blepharoptosis
is to utilize the elevating power of
the frontalis muscle to raise the
eyelid, thus opening the visual
axes. Secondary goals include es-
tablishment of a defined symmet-
ric eyelid crease and an appropri-
ate matching eyelid contour. Of

course, desirable characteristics
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inherent in any surgery include
sustained results with a low inci-

dence of complications.

Conclusion
In this group
frontalis suspension surgery for

of patients,

severe cases of upper eyelid

congenital ptosis resulted in
similar functional and cosmetic
outcomes with different materi-
als, including autogenous fascia
lata, monofilament nylon sutures
and silicone rod and the least rate
of ptosis recurrence and lid lag
was achieved in cases receiving
autogenous fascia lata. Further
studies with a longer follow up pe-
riod are required to compare the
longevity of different suture mate-

rials.
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Abstract

Purpose: Building a quantitative, readily available, inexpensive, re-
producible, and valid optic disk staging system using a computer soft-
ware will replace the use of such expensive highly sophisticated instru-
ments like HRT & OCT which are not always available especially in rural
areas and primary health care centers, which will assist ophthalmolo-
gists by providing them with some of the tools necessary to assist in the
diagnosis and follow up of glaucoma patients, through the digital image
analysis techniques of fundus images obtained from _fundus camera.

Materials & Methods: We implemented three different image analy-
sis techniques: Expectation Maximization (EM), Fuzzy c-Mean (FCM), and
Neural Networks (NN) using digital images of glaucomatous patients tak-
en from an relatively inexpensive commonnly used fundus camera. We
used the three methods to segment both intensity (grayscale) and color
images. Then, we use these segmented images to measure the optic disk
and the cup, from which we measure other important factors, e.g. cup-to-
disk ratio, rim-to-disk ratio. The results obtained from this software pro-
gram were compared to the same parameters obtained from OCT and
HRT instruments.

Results: Results show that the EM and the NN methods produce good
results _for both intensity (grayscale) and color images, while FCM method
gives the lowest performance for both images. The error rate of the pro-
posed methods, about 33%, is comparable to the expected error from the
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HRT and the OCT devices.

Conclusion: the EM and the NN methods produce good results for

both intensity (grayscale) and color images, while FCM method gives the

lowest performance for both images. The error rate of the proposed meth-

ods, about 33%, is comparable to the expected error from the HRT and the

OCT devices. In future work, we plan to employ segmentation techniques

that takes into account the geometry of the image, e.g the employ edge

detection and detect conic shape, to be able to localize both the disk and

the cup more efficiently.

Keywords: Medical Image Analysis, Fuzzy c-mean Classification, Op-

tic Cup-to-Disk Ratio, Glaucoma Diagnosis.

Introduction

The digital image processing for
producing topographical informa-
tion of the retina is specifically
very useful in diagnosis and ob-
servation of the progression of
some eye diseases, such as glau-
coma, which is one of the most
common causes of blindness [Lee
BL, et al., 1998]. The irreversible
vision damage from glaucoma
makes the early diagnosis signifi-
cantly important for timely treat-
ment. The characteristic of glauco-
ma is cupping of the optic nerve
head (optic disc). Hence, measur-
ing the cupping area in the optic
disc, is an aiding tool for early
glaucomatous diagnosis as well as
a following-up tool for the glau-
comatous optic disk to monitor
the progression of the disease [An-

derson DR, Caprioli J, 1995]

[Gupta N, Weinreb RN, 1997].
There are four quite separate as-
pects of disk evaluation as it re-
lates to glaucoma: 1) distinguish-
ing between the healthy and the
sick, that is, diagnosing; 2) group-
ing the patients into large catego-
ries of disease such as healthy,
mild, moderate, and advanced dis-
ease; 3) monitoring change for the
better or for the worse; and 4)
quantitatively measure the rate of
any change that has occurred
[Iester M., et al., 2001].

A great research has been done
for finding ways to measure the
optic disk in glaucomatous pa-
tients. The cup is defined at ap-
proximately 150 um down from
the top edge of disk boundary.
Some clinicians use a stereoscope

to obtain 3-D visualization from a
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stereo image pair, but its result
depends on the experience and
skill of each doctor [Musch DC, et
al., 1999]. The more advanced al-
ternatives are to use more special-
ized and uncommon medical in-
Heidelberg
retina tomography (HRT), which is

struments such as

based on scanning laser tech-
these

ments involve higher-level training

nique. However, instru-
and high cost of expensive pro-
prietary hardware and software;
the image size and depth resolu-
tion are fixed by HRT; only pseu-
do-colors are assigned on the 3-D
image by HRT and the original col-
ors of retina cannot be obtained
by this instrument [Kamal DS, et
2000].
strument is the optical coherence
tomography (OCT) [Choplin NT,
Lundy DC, 2001], which is used to
obtain cross-sectional images of
the retina. However, the full 3-D

visualization and true color infor-

al., Another effective in-

mation cannot be obtained from
OCT. On the other hand, digital
fundus camera with higher resolu-
tion and more advanced perfor-
mance are becoming more afforda-
ble. This research work has made
the idea of having an easy-to-use,
automatic measurement of the C/

D ratio from a cost-efficient, fun-

dus camera more attractive.

This research is organized as
follows. In Section 2, we present a
background of the subject and re-
view some of the currently used
imaging modalities. Section 3
presents the proposed methodolo-
gy for measuring the C/D ratio
using image segmentation meth-
ods. Finally, Section 4 concludes
the study and mention the future

work.

Background

The cup/disk (C/D) ratio is one
of the significant measurements
that is found to be suspicious for
glaucoma above a particular size -
usually 0.3. When the cup/disk
ratio is greater than 0.6, the disk
is often considered to be glaucom-
atous [Musch DC, et al., 1999]. In-
deed, this method continues to be
used as a way to separate normal
disk from abnormal disk, as
shown in Fig. 1. The true method
of estimating cup/disk ratio de-
pends on the angulation & dip-
ping in of the small blood vessels
on the surface of the disk rather
than the area of pallor, as shown
in Fig. 2. However, cup/disk ra-
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tios tend to be misleading because shown in Fig. 3a, the site of the

cup within the disc, as shown in
Fig. 3b, and other factors.

it depends on many factors such
as the total size of the disc, as

[ '
3 &

Le £r

Fig. 1: Armaly’s nomogram for cup/disk ratio system.

Fig. 2 : C/D ratio depends on angulation of small B.V. rather than area
of pallor.
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4 B

Fig. 3 : Cup/disk ratio depends on the total size of the disk (left) and on
the site of the cup within the disk (right).

Image Acquisition Devices

There are three imaging modal-
ities that can be used to charac-
terize the topography of the optic
disk: Namely: The fundus camera
[Soliman MA, et al., 2002], the
scanning laser ophthalmoscope
(Heidelberg Retina Tomography,
HRT) [Kamal DS, et al., 2000], and
the optical coherence tomography
(OCT) [Choplin NT, Lundy DC,
2001]. The HRT and the OCT
methods provide quantitative esti-
mates of disk size, rim area, cup
depth, cup shape, etc, (more pa-
rameters obtained with HRT) while
the fundus camera provides only
photographic digital
the following sections we elaborate

images. In

more on each of these imaging de-
vices.

The Fundus Camera

A cost-efficient imaging device
for the retina is the computer-
connected digital fundus camera
[Soliman MA, et al., 2002], which
provides color computer digital op-
tic disk images with resolution
576x768 pixels. Two dimensional
photos, whether color or black
and white, have the advantages of
simplicity and lower cost. In addi-
tion, the relative dimension of the
pallor and cup can be measured
directly on the photograph [Hitch-
ing RA, et al., 1983]. Qualitative
evaluation of disc photographs is
highly subjective and planimetry
is subjective and requires experi-
enced technicians. The methods
are thus prone to high inter ob-
server variation. In addition, clear
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optic media and good pupillary
dilatation are required for optic
disc photography [lester M., et al.,
2001]. The specificity of this meth-
od has been found to be 67% with
a sensitivity of 62% [M. G.-H. Mos-
tafa, et al., 2003].

The HRT Imaging Device

The Heidelberg Retinal Tomo-
graph (HRT) [Schuman J and Kim
J, 2000 - Kesen MR, et al., 2002 -
Mardin CY, et al., 2003 & Correnti
Ad, et al.,

scanning

2003] uses confocal
laser ophthalmoscopy
(CSLO) to produce pseudo-three-
dimensional images of the nerve
head. Confocal scanning laser
ophthalmoscopy (CSLO) [E.Z. Blu-
menthal and R.N. Weinreb, 2001]
provides a three-dimensional topo-
graphic representation of the optic
disk and peripapillary retina,
which is constructed from a series
This

representation

of two-dimensional slices.
three-dimensional
consists of 256x256 pixel ele-
ments, each of which is a meas-
urement of retinal height at its
corresponding location. Three to-
pography images are usually ac-
quired in a single session and
thereafter

are automatically

aligned and averaged to obtain a

single mean topography image
[E.Z. Blumenthal and R.. N. Wein-
reb, 2001]. Although the CSLO is
similar, in many respects, to a CT
scan, the light rays used for CSLO
cannot penetrate tissue; this lim-
its this modality to depicting
the surface topography of the op-
tic disk and parapapillary retina.
CSLO does not measure RNFL
the
any tilt

thickness directly. Instead,

image is aligned for
(whether anatomical or due to the
scanning angle), the parapapillary
retinal surface height is subtract-
ed from an imaginary plane run-
ning 50 microns below the surface
of the temporal parapapillary reti-
na along the disk margin. By as-
suming that this plane separates
the RNFL from the underlying re-
mainder of the retina, a RNFL
thickness map is then construct-
ed. Two Heidelberg Retina Tomo-
(HRT, Heidelberg Engi-

Heidelberg,
parameters summarize this data:
RNFL thickness and RNFL cross-
In addition to

graph

neering, Germany)

sectional area.
quantitative RNFL thickness data,
the CSLO can present the ac-
quired data in the form of optical
slices. Some of these slices, partic-

ularly those at the plane of the
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RNFL, may show qualitative focal

RNFL defects (Fig. 4).

Fig. 4 : HRT device & its estimation of optic disk changes in glaucoma.

Several limitations of CSLO
identified.
measurement of the disk topogra-

have been Correct
phy and associated summary indi-
ces is dependent upon correct
placement of the contour line (op-
tic disk margin) by the operator,
as well as upon intraocular pres-
sure and cardiac pulsations. As
with other technologies reviewed
here, short and long-term fluctua-
tions exist and confidence inter-
vals need to be validated. Finally,
a uniform consensus regarding
the most appropriate summary

measures remains to be estab-

lished. One could argue that such
an indirect measure, relying on
assumptions that seem crude, un-
dermines the validity of CSLO
data on RNFL thickness. At this
point, it is important to highlight
that all available clinical methods
for measuring RNFL are based on
assumptions and approximations
that introduce at least some error
into the RNFL thickness measure-

ment.

Optical coherence tomogra-

phy :
Optical coherence tomography,
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shown in Fig. 6, is a new imaging
technique analogue to ultrasound
B-scan that can provide cross sec-
tional images of the retina with
micrometer scale resolution. It is a
non-invasive imaging of high reso-
lution of human retina [Soliman
MA, et al., 2002]. Optical coher-
ence tomography uses low-
coherence or white light interfero-
metery to perform high-resolution
range measurement and imaging.
Optical coherence Tomography
(OCT) is a high resolution tech-
nique that can create cross sec-
tional images of the NFL, as
shown in Fig. 5. It provides higher
resolution in the axial dimension
and better sectioning capability
than the HRT. It provides images
with high resolution in both axial
and lateral dimension and do not
require direct contact with the
eye. It uses an infrared (850 nm)
super-luminescent diode light. In
the evaluation of glaucoma, OCT
is used to create cylindric sections
of the retina around the optic
nerve. A circle diameter 3.4 mm is
scanned for this purpose, produc-
ing the most reproducible data of
the diameter tested with most of
the retina composed of NFL at this
distance from the ONH and large

enough to avoid the ONH and per-
ipapillary atrophy in nearly all
discs [Schuman J and Kim J,

2000].

The advantages of this instru-
ment are as follow:

- No reference plane is required to
determine NFL thickness be-
cause OCT provides an absolute
cross sectional measurement of
retinal substructure from which
the RNFL is calculated.

- It is not affected by the refractive
state of the eye or the axial
length of the eye, nor is it affect-
ed by changes in nuclear scle-
rotic cataract density or similar
media opacities.

The disadvantages of this in-
strument are as follow:

- It requires pupillary dilatation.

- Posterior subcapsular and corti-
cal cataracts impair the ability
to perform OCT [Kesen MR, et
al., 2002].

The Proposed Methodology :

Cases of primary open angle
glaucoma (POAG) attending the
outpatient clinic of the Ophthal-
mic Department of Ohud Hospi-
tal, Al-Madinah Al-Munawwarrah,
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Superior

Choroig | Choracapiflans

Il L og Reflection

Fig. 6 : Fundus camera instrument (left) and Optical coherence tomogra-
phy instrument (right).
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KSA throughout the year 2008
were included in this study.

Diagnosis of POAG was based

on the following criteria:

1. An open angle of the anterior
chamber gonioscopically.

2. Glaucomatous visual field
changes in the form of:

- Reproducible defects of 10 dB
in more than 2 contiguous
points or 5 dB in more than
3 contiguous points in the
Bjerrum zone or.

- Dfference of more than 10 dB
across the nasal horizontal
meridian at more than con-
tiguous points.

3. Intraocular pressure (IOP) of
more than 21 mmHg or IOP
less than 21 mmHg when asso-
ciated with suspecious optic

disk changes.

All subjects were subjected to

the following:

1. Visual acuity testing and refrac-
tion.

2. IOP measurement using Gold-
mann applanation tonometry.

3. Slit-lamp biomicroscopy of the
anterior segment of the eye.

4. Ophthalmoscopy for fundus
and optic disk evaluation.

5. Visual field examination using
Humphrey Field Analyzer (cen-
tral 24-2 threshold test pro-
gram).

6. Fundus photography both
grayscale and coloured photos
using Topcon digital fundus
camera.

7. Measurement of cup/disk ratio
using spectral domain OCT in-
strument.

8. Measurement of all optic disk
parameters using HRT machine
(Heidelberg Engineering GmbH,
Dossenheim, Germany).

All fundus photos obtained
were subjected to the proposed
software program & compared to
the results of OCT and HRT instu-
ments with statistical analysis.

Digital image analysis is an ac-
tive area of research for more than
three decades in the computer sci-
ence and engineering fields. Many
techniques were established for
image enhancement, filtering, seg-
mentation, and measurements of
areas of interest in digital images
[M. G.H. Mostafa, et al., 2001]. In
this research we used three popu-
lar segmentation methods for the
analysis and determination of the
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optic disk in glaucomatous pa-

tients. Our methodology can be

summarized in the following
steps:

1. Image enhancements: Images
are preprocessed for enhance-
ment

2. Image segmentation using three
methods [J. C. Bezdek, et al.,
1992 - Mostafa G.-H. Mostafa,
et al., 2000 - R. Smolikova, et
al., 2000 & Tarek F. Gharib
and Mostafa G.-H. Mostafa,
2002]:

a. Neural Networks

b. Statistical Decision
(Mixtures Models)

c. Fuzzy c-Mean

Theory

3. Measuring the region of interest
(ROI) of the optic disk and the
cup with standard techniques
[M. G.H. Mostafa, et al., 2001]
from the segmented images,
and determining the other im-
portant measure, €.g. cup to
disk ratio, etc.

4. Comparing the results ob-

tained from the three meth-

ods with the ground truth

measurements using the HRT

and the OCT devices.

Medical Image Segmentation
Methods :

A wide variety of approaches
have been proposed for medical
The cur-

image segmentation.

rently available methods for
medical image segmentation can
be categorized into classical, sta-
tistical, fuzzy, and neural net-
works techniques. Classical tech-
the

standard image processing tech-

niques include use of
niques such as thresholding. Sta-
tistical techniques are based on
modeling the image as a statistical
random field, such as Gaussian
Mixture model, and then they em-
ploy the priori information to esti-
mate such models. Fuzzy tech-
the

membership function to find the

niques utilize fuzzy set
class of each pixel. Neural net-
works are nonlinear classifiers
that use sample patterns to learn
the hidden representation (class-
es) of the data through minimiza-
tion of an objective function

[Dudal].
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(@

(b)
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Fig. 7 : A fundus camera image for a disk with 0.6 C/D ratio used in
testing the proposed methods, the image in (a) grayscale, (b)
color formats and (c) color with a mask.

Results and Discussions

We implemented the proposed
methodology for measuring the
cup-to-disk (C/D) ratio and the
rim-to-disk (R/D) ratio using fun-
dus camera images of a glaucoma-
tous patient with a ground truth
of 60% C/D and 40% R/D ratios.
Figure 7 shows the image in
grayscale format (Fig. 7-a) and in
true color format (Fig. 7-b), and
the third image (Fig. 7-c) is the
color image with a mask that en-
close the disk area only. We im-
plemented the three methods pro-
posed in this work using these
three images in order to find
which one will give us the best
performance. The reason for the
masked image is to eliminate the

error that arises from the clas-

the back-
discussed

sification error for

ground, as will be
later in this section. For the gray
scale image we use only the im-
age intensity information, while
for the color images we use the
color components in the classifica-

tion.

1. The EM Results

Figure 8 shows the results of
the implementation of the EM seg-
mentation method to the images
shown in Fig. 7. The result from
the grayscale image is shown in
Fig. 8 (a). The error rate obtained
by the EM method using the
grayscale sample data is 29%. A
large area of the background (the
retina that surrounding the disk

area) and a part of the rim area
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are misclassified as blood vessels
(the blue color). This is also clear
from Table 1, which presents the
confusion matrix of the EM classi-
fication of the grayscale data. It is
seen that the best accuracy (Acc.)
and reliability (Rel.) of the method
are obtained with the first and the
second classes (the cup and the
rim areas), while they are low with
the other two classes. The C/D ra-
tio measured from the grayscale
image is 42% and the R/D ratio is
58%, which give error rate about
30%.

For the color image, a large er-
ror rate is obtained in the classifi-
cation results of the color sample
data, about 34 %. The back-
ground is completely misclassified

as blood vessels, as shown in Fig.
8 (b). This is also clear from the
confusion matrix presented in Ta-
ble 2. However, the classification
results of the blood vessels are
much better than that of the
grayscale image. This large error
rate may be due to the close val-
ues of the color components of the
blood vessels and the background,
which lead to this low perfor-
mance of the EM in higher dimen-
sions. The measurements results
of the disk area are 33 % and 67%
for the C/D and the R/D ratios,
respectively. Using the masked
image, shown in Fig. 8 (c), allows
us to consider the blood vessels in
the which
proves the ratios to 45% and 55%,

measurements, im-

respectively.

(b)

Fig. 8 : The classification results of the EM method for the images in
Fig. 7, (a) result of grayscale, (b) result of color, and (c) result

of color with mask.
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The EM is found to be the vergence greatly depends on the
slowest algorithm in training initial values for the class cen-

and classification, and its con- ters.

Table 1: The confusion matrix of the classification
results of the EM method for the grayscale image.

C1 C2 C3 C4 Acc.
C1 38 3 0 0 93
Cc2 0 43 6 1 86
C3 0 7 29 15 57
C4 0 0 26 29 53
Rel. 100 81 48 64 72
Table 2: The confusion matrix of the classification
results of the EM method for the color image.
C1 C2 C3 C4 Acc.
C1 34 7 0 0 83
Cc2 0 48 2 0 96
C3 0 2 49 0 95
C4 0 2 53 0 0
Rel. 100 81 47 0 69
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2. The FCM results

Results of the Fuzzy c-Mean
(FCM)
shown in Fig. 9. The classification

classification method are

result of the grayscale image is
shown in Fig. 9 (a). The error rate
obtained by the FCM method us-
ing the grayscale sample data is
about 34%. Generally, the classifi-
cation results of the EM method
are found to be better than that of
the FCM except for the back-
ground. The performance of FCM
method is much better in classify-
ing the background, especially for
the color image. The cup area is
detected completely but some of
the rim area is also classified as
blood vessels. Table 3 presents the
confusion matrix of the FCM clas-
sification of the grayscale data. It
is seen that the best accuracy and
reliability of the method are ob-
tained with the first and the
fourth classes (the cup and the
background areas), while they are
low with the other two classes.
The C/D ratio measured from the
grayscale image is 55% and the
R/D ratio is 45%, which give 10%
error rate.

For the color image, despite the
large error obtained in the classifi-

cation results of the color sample
data, about 21 %, the classifica-
tion results are much better than
that of the grayscale image. This
large error rate is due to the mis-
classification of the blood vessels,
which is classified as background,
as shown in Fig. 9 (b) and also it
is clear from the confusion matrix
presented in Table 4. However, the
algorithm results for the classifi-
cation of the disk area is very
good, where the C/D and the R/D
ratios for the color image are
about 40 % and 60%, respectively,
and 34 % and 66%, respectively,
the
shown in Fig. 9 (c).

for masked color image,

3. The Neural Networks Results:

The best configuration of a
neural networks (NN) that gave us
the best performance is a two-
layer feedforward networks with
structure 3-10-4-1 (input - first
hidden - second hidden - output)
for the color images and 1-10-4-1
for the grayscale images. The acti-
vation functions are tangent sig-
moidal functions for the first hid-
den layer, logarithmic sigmoidal
functions for the second hidden
layer, and a linear function for the
output layer. The learning algo-
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(b)

(©

Fig. 9 : The classification results of the FCM method for the images in
Fig.10, (a) result of grayscale, (b) result of color, and (c) result
of color with mask.

Table 3: The confusion matrix of the classification

results of the FCM method for the grayscale image.

C1 Cc2 C3 C4 Acc.
C1 38 3 0 0 93
Cc2 1 35 14 0 70
C3 1 7 23 20 45
C4 10 0 10 35 64
Rel. 76 78 49 64 68

Table4: The confusion matrix of the classification
results of the FCM method for the color image.

C1 C2 C3 C4 Acc.
C1 41 0 0 0 100
Cc2 0 36 14 0 72
C3 0 9 24 18 47
C4 0 0 0 55 100
Rel. 100 80 63 75 80
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rithm used is the Levenberg-
Marquardt algorithm. Finally, the
learning parameter (n) = 0.1 and

the learning rate (6) = 0.1.

Figure 10 shows the classifica-
tion results of the adopted neural
networks (NN) for the images in
Fig. 7. The classification of the
grayscale image is shown in Fig.
10 (a). The error rate obtained by
the NN method using the grays-
cale sample data is about 19% for
the training and 36% for the test-
ing samples. The training error is
the lowest compared to that ob-
tained by the EM or the FCM
Table 5 and Table 6
present the confusion matrices of

methods.

the NN classification of the train-
ing and testing grayscale sample
data. It is seen that the best accu-
racy and reliability of the method
are obtained with the first and the
fourth classes (the cup and the
background areas), while they are
low with the other two classes.
The C/D and the R/D ratios
measured from the grayscale im-
age are 50% and 50%, which give
17% error rate.

The best classification results
are obtained by the NN classifier

for the color image, as shown in
Fig. 9 (a). The obtained error rate
is 0% and 13 % for the training
and the test samples, respectively.
This is also obvious from the con-
fusion matrices presented in Ta-
ble.7 and Table 8, which show an
overall accuracy of 100% and 99%
for the training and test samples,
respectively. The C/D and the R/
D ratios for the color image are
33% and 67%, respectively, and
46% and 54%, respectively, for the
masked color image, shown in Fig.
10 (c).
found to be slow in the learning

The neural network is

mode; however it is the fastest
method in the testing mode. This
result indicates that error in the
measurement of the C/D ratio is
about 33%, which is comparable
to that obtained from the HTR and
OCT devices [M. G.-H. Mostafa, et
al., 2003].

Conclusion
and Future Work
In this research, we proposed
to use fundus digital images to
measure the cup-to-disk (C/D) ra-
tio in glaucomatous patients,
since evaluation of the optic disk
changes that occur in glaucoma

patients including cup/disk ratio,
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(b)

Fig. 10 : The classification results of the neural networks method for
the images in Fig.10, (a) result of grayscale, (b) result of color,
and (c) result of color with mask.

Table5: The confusion matrix of the classification
results of the NN method for thetraining grayscale data.

C1 Cc2 C3 C4 Acc.
C1 41 0 0 0 100
C2 0 30 20 0 60
C3 0 3 38 10 75
C4 0 0 5 50 91
Rel. 100 91 60 83 81
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Table 6: The confusion matrix of the classification
results of the NN method for the testing grayscale data.

C1 Cc2 C3 C4 Acc.
C1 38 3 0 0 93
Cc2 0 24 25 1 48
C3 0 5 28 18 55
C4 0 0 18 37 67
Rel. 100 75 39 66 66

Table7: The confusion matrix of the classification

results of the NN method for thetraining color data.

C1 Cc2 C3 C4 Acc.
C1 41 0 0 0 100
Cc2 0 50 0 0 100
C3 0 0 51 0 100
Cc4 0 0 0 55 100
Rel. 100 100 100 100 100

Table 8: The confusion matrix of the classification

results of the NN method for thetesting color data.

C1 Cc2 C3 C4 Acc.
C1 39 2 0 0 95
Cc2 1 47 1 1 94
C3 0 5 46 0 90
C4 0 1 14 40 73
Rel. 98 85 75 98 88
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rim/disk ratio, cup volume and
other parameters needs usually
an expensive, evolving technology,
e.g. HRT and OCT, which limits
their availability as well as their
usefulness as applied to patients
with common, widespread chronic
illnesses such as glaucoma.

We implemented three different
image analysis methodologies: Ex-
pectation Maximization (EM), Fuz-
zy c-Mean (FCM), and Neural Net-
works (NN). We used the three
methods to segment both digital
intensity and color images taken
from a relatively inexpensive com-
monnly used fundus camera.
Then, we use these segmented im-
ages to measure the optic disk
and the cup, from which we meas-
ure other important factors, e.g.
cup-to-disk ratio, rim-to-disk ra-
tio.

Results show that the EM and
the NN methods produce good
results for both intensity (grays-
cale) and color images, while FCM
method gives the lowest perfor-
mance for both images. The error
rate of the proposed methods,
about 33%, is comparable to the
expected error from the HRT and

the OCT devices [E.Z. Blumenthal
and R.. N. Weinreb, 2001].

In future work, we plan to
employ segmentation techniques
that takes into account the geom-
etry of the image, e.g to employ
edge detection and detect conic
shape, to be able to localize both
the disk and the cup more effi-
ciently.
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Abstract

Purpose: To compare between Heidelberg retinal tomography (HRT)
and optical coherence tomography (OCT) in diagnosis and follow up of pa-
tients with primary open angle glaucoma (POAG).

Patients and Methods: This study included 80 eyes of 45 patients
(20 males, 25 females) between the age of 45 and 65 years. Eyes were
divided into 2 equal groups of similar age and sex: Group 1 (control
group), included 40 eyes of 20 subjects with negative family history of
glaucoma, IOP less than 21 mmHg, normal looking optic disc on fundus
examination, visual field results within normal and refraction within + 2.0
diopters. While group 2, included 40 eyes of 25 patients (15 bilateral &
10 unilateral cases) diagnosed as POAG and their refraction was within +
3.0 diopters. All eyes underwent visual field assessment using Hum-
phrey field analyzer, measurement of retinal nerve fiber layer (RNFL)
thickness using OCT (the average reading of 3 successive scans was talk-
en). Also HRT testing for assessment of various optic disk parameters
was carried out _for 3 tests (one baseline and 2 follow up tests) with an in-
terval of 6 months between each visit. Results were recorded and sta-
tistically analyzed.

Results: The mean RNFL thickness values of both groups were com-
pared. The glaucoma group values were found to be significantly less
than that of the control group in clock hour distribution, in all 4 quadrants
and also in the average overall value. (P<0.001). The mean value of each
of the 8 main HRT parameters showed significant differences between
the glaucoma and the control groups (P<0.01). While there was no statisti-
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cally significant difference between base line value and follow up visits

regarding all HRT main parameters. (P> 0.05)

Conclusions: OCT can be used in early detection of glaucomatous op-

tic disk structural changes rather than HRT. The most significant use of

HRT is in the follow up of glaucoma to detect glaucomatous changes over-

time. Both are valuable tools in addition to clinical examination in diagno-

sis and follow up of glaucoma cases.

Introduction

Primary open angle glaucoma
(POAG) is still one of the major
causes of blindness in the world.
It involves progressive retinal
ganglion cell death which is de-
tectable clinically as a structural
changes of the optic disc or as
a loss of retinal nerve fiber
layer (RNFL) reflectivity, particu-
larly when using blue or green
light ophthalmoscopy. It is impor-
tant to use objective quantitative
measurements for detection of
these changes and help to dis-
criminate normal from glaucoma-
tous conditions. (Miglior S, et al.,

2001)

Because RNFL and optic disc
damage have been shown to pre-
cede visual field loss, objective
methods of measuring them may
help physicians to diagnose and
monitor primary open angle glau-
coma. (Zangwill LM, et al., 2001)

Recent methods, such as optical
coherence tomography (OCT) and
Heidelberg
(HRT), have been developed as a

retinal tomography
quantitative methods evaluating
the optic disc and retinal nerve fi-
ber layer (RNFL).

Optical Coherence Tomography
(OCT) is a technology that permits
high resolution cross sectional im-
aging of biological tissue using
light.
and non-invasive imaging of the

OCT enables non-contact

optic nerve head (ONH) and nerve
fiber layer (NFL). OCT is used to
create cylindrical sections of the
retina around the optic nerve. A
circular diameter of 3.4 mm is
scanned for this purpose; the cir-
cular scan results in the cylindri-
cal retinal cross-section. OCT is
therefore a means of both imaging
the NFL and directly quantitating
NFL thickness. (Hee MR, et al.,
1995).
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The Heidelberg Retina Tomog-
raphy (HRT) is a scanning laser
ophthalmoscope that uses diode
laser with wave length of 670 nm
for the analysis of a three dimen-
sional topographic image of the
optic disc. HRT also determines
the height of the RNFL in relation
to a topographic reference plane.
(Rohrschneider K, et al., 1994).

Many investigators had docu-
mented the ability of OCT to differ-
entiate between normal and glau-
comatous eyes and its role in early
detection of glaucoma. (Badie OA,
et al., 2001) Also, previous reports
indicate that HRT is of great value
for follow up of changes in ONH.
(Weinreb RN, 1994 & Zangwill LM,
et al., 2001).

This study aims to compare be-
tween the actual role of OCT ver-
sus HRT in diagnosis and follow
up of early glaucomatous patients.

Patients and Methods

This study included 80 eyes of
45 patients (20 males, 25 females)
between the age of 45 and 65
years attending the outpatient
clinic of Mansoura Ophthalmic
Center, during the years 2003 &

2004. Eyes were divided into 2

equal age and sex matched
groups: Group 1 (control group),
included 40 eyes of 20 subjects
with negative family history of
IOP than 21

mmHg, normal looking optic disc

glaucoma, less
on fundus examination, visual
field results within normal and re-
fraction within + 2.0 diopters.
While group 2, included 40 eyes of
25 patients (15 bilateral & 10 uni-
lateral cases) diagnosed as POAG
and their refraction was within *
3.0 diopters.

Diagnosis of POAG was based

on the following criteria:

1)- An open angle of the anteri-
or chamber on gonioscopic
examination.

2)- Glaucomatous visual field
changes in the form of:

* Reproducible defects of 10
dB in more than 2 contigu-
ous points or 5 dB in more
than 3 contiguous points in
the Bjerrum zone or.

* Difference of more than 10
dB across the nasal hori-
zontal meridian at more
than 2 contiguous points.

3)- Intra-ocular pressure (IOP)

more than 21 mmHg or IOP less
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than 21 mmHg when associated
with suspicious optic nerve head
changes.

All subjects were subjected
to:

a)-Visual acuity testing using
Snellen chart and automated re-
fraction using Canon autorefrac-
tometer R 50, gonioscopy for visu-
alization of the angle structure
and width using Goldmann 3-
mirror contact lens, ophthalmos-
copy for assessment of glaucoma-
disk changes, IOP

using Goldmann

tous optic

measurement
applanation tonometer, visual
field examination by Humphrey
field analyzer (using central 24-2

threshold test program).

of RNFL
thickness using Zeiss Humphrey

b)- Measurement

OCT software. The retinal exami-
nation with OCT is performed in a
manner similar to slit-lamp indi-
rect ophthalmoscopy, with the re-
striction that the condensing lens
is mounted and fixed along the
slit-lamp optical axis. After the
pupil is fully dilated, patients fixed
internal blinking green light. A
Volk lens of +78.0 D was used to
focus the beam through the pupil

onto the retina. The viewing unit
is moved towards the eye until the
retinal image fills the video moni-
tor. The optimal distance between
the lens and eye is 9 mm. A circle
diameter of 3.4 mm was centered
on the optic disc. This diameter
was selected because it was large
enough to avoid overlap with the
ONH in nearly all eyes and al-
lowed measurement of RNFL in a
thicker area than the 4.5 mm di-

ameter circle.

The average reading of 3 suc-
cessive scans was calculated and
the
wrapped" as a flat image on the
page. The values of RNFL thick-
ness was expressed in 2 clocks,
the
thickness over quadrants and the

image was displayed '"un-

one representing average

other representing the average
thickness over each clock hour
(Fig. 1). Scanning always starts at
9 o'clock and progresses clockwise
so that in the right eye it starts
temporally and in the left eye it
starts nasally.

c)- HRT testing for 3 tests (one
baseline and 2 follow, up tests)
with an interval of 6 months using
HRT II machine (Heidelberg Engi-
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neering GmbH, Dossenheim, Ger-
many) was done for all patients.
To ensure stable disc area in all
the tests, contour lines were im-
ported from the base line test and
exported to the follow up tests.
The main outcome parameters
were collected and changes in the
2 follow up tests were calculated
and statistically analyzed.

Statistical analysis:

Student t test was used to com-
pare the mean OCT values of the
normal and glaucoma groups and
also to compare the difference in
HRT parameters in normal and
glaucoma groups.

Results

The present study included 80
eyes of 45 patients between the
age of 45 and 65 years. Eyes
were divided into 2 groups (con-
trol and glaucoma groups) of simi-
lar age and sex, each group in-
cluded 40 eyes. The mean RNFL
thickness values of both groups
were compared. The glaucoma
group values were found to be sig-
nificantly less than that of the
control group in all quadrants and
in the average value. (P<0.001)
(Table 1).

Analysis of HRT testing in glau-
patients (group 2)
showed the following changes in

comatous

the main 8 HRT parameters:

1- Rim area: in the 1st follow
up visit decreased in (25
eyes) 62.5 % of eyes and in
the 2nd follow up visit there
was further decrease in (13
eyes) 32.5 % of eyes.

2- Rim volume: in the 1st follow
(18
eyes) 45.0 % of eyes with

up visit decreased in

further decrease only in (4
eyes) 10% of eyes in the 2nd
follow up visit.

3- Mean RNFL thickness: in the
1st follow up visit decreased
in (20 eyes) 50.0% of eyes
and in the 2nd follow up vis-
it there was further decrease
in (11 eyes) 27.5% of eyes.

4- Cup area: in the 1lst follow
(22
eyes) 55.0% of eyes and in

up visit increased in
the 2nd follow up visit there
was further increase in (13
eyes) 32.5 % of eyes.
5- C/D area ratio: in the

1st follow up visit in-
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creased in (25 eyes) 62.5% of
in the 214 follow

up visit there was further in-

eyes and

crease in (12 eyes) 30 % of

8- Cup shape measure: showed
a decrease (less steepening)
in (28 eyes) 70.0 % of eyes in
the first follow up visit while

eyes. only (14 eyes) 35 % of eyes
6- Cup volume: in the first fol- showed more steepening.
low up visit increased in (30
eyes) 75.0 % of eyes and in The mean value of each of the 8
the second follow up visit main HRT parameters showed sig-
there was further increase in nificant differences between the
(9 eyes) 22.5 % of eyes. glaucoma and the control groups
(P < 0.01) (Table 2). Statistical
7- Mean cup depth: in the 1st analysis of the resulting difference

follow up visit increased in
(21 eyes) 52.5% of eyes and
in the 2nd follow up visit
there was further increase in
(8 eyes) 20% of eyes

in all the 8 main parameters, be-
tween base line and follow up HRT
visits showed no statistically sig-
nificant difference.(P> 0.01) (Table
3).

Table (1) : NFL thickness in normal and glaucomatous eyes measured
by OCT in various quadrants.

Measurement Control group | Glaucoma group | P value
(nm) (nm)

Superior 148 + 14 116 + 24 0.0001*

Inferior 146 + 18 109 + 33 0.0001*

Temporal 106 11 82+ 11 0.0004*

Nasal 112 +£26 85 +17 0.0002*

Mean NFL quadrants 128 £17 98 +21 0.0001*

* = Significant (P <0.001).
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Table (2): Shows the differences in the HRT main parameters between
control and glaucoma group (Mean + Standard Deviation).

Parameter Normal Glaucoma P value
Disk area 1.92 +0.34 1.86 +£0.36 0.16
Cup volume 0.09 £0.12 0.24 £0.22 <0.00*
Rim volume 0.38+£0.18 0.16 £ 0.07 <0.00*
Cup area 0.48 £0.35 0.98 £0.35 <0.00*
Rim area 1.54 £0.27 0.95+£0.26 <0.00*
Cup-disk area ratio 0.21+£0.18 0.44 £0.16 <0.00*
Mean cup depth 0.26 £0.25 0.55+£0.28 <0.00*
Cup shape measure -0.19£0.08 -0.11 £0.06 <0.00*
Hight variation contour 037+0.17 0.33+£0.09 <0.00*
Mean RNFL thickness 0.28 £0.08 0.16 £ 0.08 <0.00*
* =significant

Table (3): Changes in the HRT main parameters in glaucomatous eyes

(group 2) during follow up visits :

(Mean + Standard

Deviation).
Parameter Base line 1% follow up | 2" follow up
visit visit visit
Disk area 1.86 £0.36 1.85 £0.44 1.89 £0.24
Cup volume 0.24+£0.22 0.34+£0.26 0.42 +£0.27
Rim volume 0.16 £0.07 0.14+£0.13 0.12+£0.22
Cup area 0.98 £0.35 1.14£0.42 1.28 £0.37
Rim area 0.95+£0.26 0.86 £0.26 0.81+£0.42
Cup-disk area ratio 0.44 £0.16 0.48 £0.23 0.54 £0.26
Mean cup depth 0.55+£0.28 0.62+£0.23 0.65+£0.31
Cup shape measure -0.11 £0.06 -0.09+ 0.08 -0.07£0.13
Hight variation contour | 0.33 £0.09 0.27£0.13 0.23 £0.28
Mean RNFL thickness 0.16 £ 0.08 0.14£0.16 0.11+£0.14
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Fig. (1) : A) OCT circular scan around the disc, shows normal NFL at
all quadrants (control group). B) OCT circular scan around
the disc shows RNFL thinning at all quadrants (glaucoma
group). C) HRT II report shows high variation contour and
RNFL thickness within normal limits. D) HRT II report
shows height variation contour and RNFL thickness outside
normal limits.
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Discussion

Glaucoma frequently produces
clinically detectable tissue damage
in the optic nerve head and the
RNFL. Several studies have found
a close relationship between
structural changes of the RNFL
and the optic nerve head in glau-
comatous eyes (Bid TM, et al.,

1997).

Although most new technolo-

gies concentrate on assessing
changes at the optic nerve head,
those that allow measurement of
the RNFL next to the optic disc of-
fer several potential advantages.
Compared with the optic nerve
head, axons in the retina are
spread out in a thin layer. This
suggests that examination of the
RNFL will be more sensitive to mi-
nor losses of axons than evaluat-
ing the optic nerve head (Schu-

man JS, et al., 2003).

This study could prove a statis-
tically significant difference in
RNFL thickness between normal
and glaucomatous eyes by using
OCT. This is parallel to several
studies that documented the abili-
ty of OCT to differentiate between
normal and glaucomatous eyes.(

Zangwill LM, et al.,, 2001) The
study also provided diagnostic val-
ues for all quadrants helping to
differentiate glaucomatous from

normal subject.

Measurement of RNFL thick-
ness by OCT is useful in detecting
early RNFL damage. Furthermore,
RNFL
thickness may provide clinically

OCT measurements of

relevant information in monitoring
glaucomatous changes. (Kenamori
A, et al., 2003)

In the present study, the mean
value of each of the 8 main HRT
parameters showed significant dif-
ferences between the glaucoma
and the control groups. Also, sta-
tistical analysis of the resulting
difference in all the 8 main param-
eters, between base line and follow
up HRT visits showed no statisti-
cally significant difference.

These results are in agreement
with the results of several investi-
gators who proved the value of
HRT in diagnosis and follow up of
those suspected of having glauco-
ma however, they mentioned that
the instrument and the technique
requires further refinement to be
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more useful.( Weinreb RN, 1995 &
Kamal DS, et al., 2000)

The ONH and RNFL imaging
devices provide quantitative infor-
mation for the clinician. Based on
studies that have compared the
various available technologies di-
rectly, there is no single imaging
device that outperforms the others
in distinguishing patients with
glaucoma from controls. Ongoing
advances in imaging and related
software, as well as the impracti-
calities associated with obtaining
and assessing optic nerve stereo-
photographs, have made imaging
increasingly important in many
practice settings. The information
obtained from imaging devices is
useful in clinical practice when
analyzed in conjunction with other
relevant parameters that define
glaucoma diagnosis and progres-
sion. (Shan CL, et al., 2007)

Now it is mostly established
that the most significant potential
use of HRT is to recognize progres-
sion of glaucomatous damage
rather than diagnosing glaucoma.
Although, HRT can also help in
early detection of POAG but its

value as a one-time definitive test

for diagnosing glaucoma is uncer-
tain. This

drawbacks. Firstly, manual deter-

is because of some

mination of the disc in HRT gives
a chance for error. Also, many
clinical features of optic disc
which help to make a diagnosis of
glaucoma can not be captured in
numerical indices, such as color
of the disc and alteration in the
blood vessel pattern. Moreover, ex-
amination of the RNFL is more
sensitive to minor losses of axons
than evaluating the optic nerve
head and about 16% of cases with
early V.F changes can not be diag-
nosed by this technique (Chauhan

BC, 2003)

Conclusion

OCT can provide accurate, ob-
jective and quantitative measure-
ments of RNFL thickness. OCT
can be used in early detection of
glaucomatous changes rather
than HRT. The most significant
use of HRT is in the follow up of
glaucoma rather than diagnosing

early glaucoma.

However, clinical and therapeu-
tic decisions can not be based
only on OCT and HRT but in con-
junction with other perimetric and
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clinical methods of examination
which remain reliable methods for
diagnosis.
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Abstract

The present study was carried out to investigate the sexual dimor-
phism in the spinal nucleus of bulbocavernosus (SNB) in the spinal cord
of male and female rats and to study the effect of testosterone replace-
ment in castrated adult male rats and testosterone injection in adult fe-
male rats.

Thirty adult male & female albino rats were used in this study. The
males were divided into two groups, control group (6 rats) and experimen-
tal group (12 rats). The experimental group was divided into two groups,
one group was subjected to bilateral orchidectomy (6 rats) while the other
group was subjected to bilateral orchidectomy followed by testosterone
propionate injection at regular intervals (6 rats). The females were divided
into two groups, control group (6 rats) and experimental group (6 rats).
The experimental females were injected with testosterone propionate at
regular intervals.

Castrated males, testosterone treated castrated males and testoste-
rone treated females and their age matched control groups were sacri-
ficed at 30 and 60 days from the start of the experiment.

The lumbosacral region of the spinal cord was processed for Haema-
toxylin and Eosin stain and immunohistochemical staining with polycolo-
nal antiandrogen receptor primary antibody and the number of SNB was
counted using image analyzer.

The castrated adult male rats showed decreased number of the
SNB motoneurons. Immunohistochemical stained sections showed posi-
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tive reaction in most of cells examined. However, two months after castra-
tion, some cells still showed intense reaction. The castrated and testoste-
rone injected adult male rats showed decreased number of the SNB moto-
neurons. At age of two months, the rats had nearly half the number of the
SNB motoneurons of the control rats. In immunohistochemical stained
sections, the SNB motoneurons showed very strong positive reaction in
their cytoplasm. The testosterone injected adult female rats showed grad-
ual increase in the number SNB motoneurons than that of the control till
reached the highest value at age of two months. Immunohistochemical
stained sections showed weal to moderate positive immunohistochemical
reaction in the cytoplasm of the SNB motoneurons. Two months after in-
jection, the SNB motoneurons showed strong positive immunohistochemi-

cal reaction.

Introduction

In the beginning of this centu-
ry, many researchers turned their
attention to identify the evidence
that sex differences in mammal
are caused by the differential rep-
resentation of sex chromosome
genes in the genomes of males
and females. However, it has not
been considered relevant to theo-
ries of sexual differentiation till
1940s when Jost et al. (1973)
demonstrated the endocrine con-
trol of differentiation of external
genitalia and other structures (Ar-
nold, 2002). More recently, several
studies have indicated that sex
differences are found in tissues
prior to gonadal differentiation.
Male and female embryos from

several species differ in size at
specific gonadal stages, a differ-
ence influenced by both X and Y
genes in mice (Wilson and Davies,
2007).

Some of the best known neu-
ral sex differences include differ-
ences in number and size of moto-
the
which often can be linked to well

neurons in spinal cord

known sex differences in the
function of target muscles. In the
lumbosacral region of the spinal
of the rat, the spinal nucleus of
bulbocavernosus (SNB) is visible
in males but difficult to detect
in females and it innervates mus-
cles that are present at the base

of the penis and are absent or
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vestigial in females (De Vries,

2004).

The spinal nucleus of bul-
(SNB) is a
in the

segments

bocavernosus muscle
group of motoneurons
L5-S1 cord

which the
muscles implicated in penile erec-
tion and genital reflexes (Nagy
1985; Tobin and

spinal

innervate perineal

and Senba,
Payne, 1991).

Material and Methods

* Animals Used:

Thirty adult male & female albi-
no rats were used in this study.
The males were divided into two
groups, control group (6 rats) and
experimental group (12 rats). The
experimental group was divided
into two groups, one group was
subjected to bilateral orchidecto-
my (6 rats) while the other group
was subjected to bilateral orchi-
dectomy followed by testosterone
propionate injection at regular in-
tervals (6 rats). The females were
divided into two groups, control
group (6 rats) and experimental
group (6 rats). The experimental
females were injected with testos-
terone propionate at regular inter-
vals.

* Castration (Orchidectomy):

Bilateral orchidectomy was per-
formed. Each rat was anaesthe-
tized with 10%
(300mg/kg,

small median incision was made

chloral hydrate
intraperitoneally), a

at the distal tip of the scrotum,
the testes were exposed and the
peritoneal sacs of the testes were
incised. Blood vessels and vas def-
erence were ligated then the testes
and epididymis were removed. The
peritoneal sacs were then closed
with absorbable sutures and the
skin was sutured with silk or ny-
lon (Pritchett and Corning, 2004).

* Hormonal Treatment:

The castrated male rats and
the adult female rats were subcu-
taneously injected with 500 ug
testosterone proprionate (Susta-
non, Organon / Sedico®) three
times weekly (every other day) (To-

bin and Payne, 1991).

* Specimen Collection:
Castrated
males followed by

males, castrated
testosterone
propionate injection, testosterone
propionate injected females and
their age matched control groups
were sacrificed at 30 and 60 days

from the start of the experiment.
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The lumbosacral region of the
spinal cord was carefully dis-
sected and the level of the first
lumbar spinal segment was de-
the of the
thoracic vertebra. The
region was

termined by level
tenth
whole lumbosacral
dissected from the roots of the
spinal nerves, removed and di-
vided into several segments (L1,
L5 and S1 segments) according
to attachments of spinal nerves,
immersed in 10%
neutral formalin (Walker and
Homberger, 1997) and kept in the

fixative for at least three to four

immediately

days before any further process-

ing.

* Histological Techniques:

1. Haematoxylin and Eosin
stain: for routine histological
examination.

2. Immunohistochemical stain
with polycolonal antiandro-
gen receptor primary anti-
body: for androgen receptors
in neurons (Thermo Fisher

Scientific).

* Morphometry :
The data were obtained using
Leica Qwin 500 image analyzer

computer system (England) at the
Department of Histology, Cairo
University. Using the interactive
measure menu, the number of
motoneurons in the anterior horns
of the spinal cord in immunohito-
chemical cross sections were
counted in 5 fields (X 100) in each
specimen and the mean value was
obtained for each group. The data
obtained were subjected to statis-
tical analysis using Student’s t-
test of (Randall,
1958).

significance

Results

A. Control Animals:

* Male rats:

In one month old control al-
bino rats, Immunohistochemical
stained sections showed positive
reactivity for androgen receptor in
the nucleus and cytoplasm of mot-
oneurons and neuroglia cells in
the anterior horn of the spinal

cord (Fig. 1).

In two month old control albino
the
stained sections showed strong

rat, immunohistochemical
immunohistochemical reactivity of
the cytoplasm of the motoneurons
in the anterior horn of the spinal
cord (Figs. 2).

174



Benha M. J.

Vol. 26 No 3 Sept. 2009

Female rats :

The haematoxylin and eosin
sections of the spinal cord of one
month old control female albino
rat, showed few small size moto-
neurons in the anterior horn of
the spinal cord. The motoneurons
had vesicular rounded nuclei with
small processes (Fig. 3).

In haematoxylin and eosin
stained sections of two months old
albino rat, the anterior horn of
spinal cord appeared to be formed
of small darkly stained nuclei of
neuroglia cells and groups of
small size motoneurons. Most of
motoneurons are depleted of Nissl
granules and had apoptotic-like
nuclei (Fig. 4).

B. Experimental Animals:
* Castrated adult male albino
rats:

Immunohistochemical stained
sections of the anterior horn of
the spinal cord one month after
castration showed strong immu-
nohistochemical reaction in moto-
neurons cells

(Fig. 5).

and neuroglia

Two months after castration,
immunohistochemical stained sec-

tions showed positive reaction in
most of the cells compared to the
previous group. However,
cells still had
(Fig. 6).

some

intense reaction

* Castrated and testosterone
injected male albino rats:

Two months after castration,
the motoneurons in the spinal
cord of male albino rats injected
with testosterone for one month
showed very strong positive immu-
nohistochemical reaction in their
cytoplasm (Fig. 7).

Immunohistochemical stained
sections of the spinal cord of the
rats injected with testosterone for
two months showed strong posi-
tive reaction in the cytoplasm and
nuclei (Fig. 8).

* Adult female albino rats in-
jected with Testosterone:

One month after testosterone
injection, the haematoxylin and
eosin sections of showed few num-
ber of small neurons of the anteri-
or horn of the spinal cord. Some
nerve cells appear vaculated and
had apoptotic nucleus and dis-
placed Nissl granules to the mar-

gin (Fig. 9).
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Immunohistochemical stained
sections showed weak to moderate
positive immunohistochemical re-
action in the cytoplasm of moto-

neurons (Fig. 10).

Two months after testosterone
injection, Immunohistochemical
stained sections of the spinal cord
showed strong positive immuno-
histochemical reaction in the an-
terior horn of the spinal cord (Fig.

11).

C. Statistical Analysis:

* Changes in the number of
the SNB motoneurons in
adult rats:

Comparing the number of mot-
oneurons of the experimental rats
to that of the control rats revealed
that the castrated male rats had a
highly significant decreased num-
ber of motoneurons than that of
the control of the same age at all
ages. At age of two months, the
castrated rats had nearly half the
number of motoneurons of the

control rats.

The castrated and testosterone
injected rats had a highly signifi-
cant decreased number of moto-

neurons than that of the control of
the same age at all ages. At age of
two months, the rats had nearly
half the number of motoneurons
of the control rats.

The testosterone injected fe-
male rats had a highly significant
increased number of motoneurons
than that of the control of the
same age at all ages till it reached
the highest value at age of two
months.

The comparison between the
control adult male and the con-
trol adult female revealed that
the control adult female had a
highly decreased
number of motoneurons than
that the control adult male at all
ages.

significant

The number of motoneurons in
the testosterone injected female
rats showed a highly significant
increase in the number of moto-
neurons compared with the cas-
trated and testosterone injected
males. The number of motoneu-
rons in females increased than
that of the males at 2 months old
(Fig. 12).
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Fig. 1. A photomicrograph of a section of

the L5 spinal cord segment of a
control male albino rat aged 1
month stained for androgen recep-
tors using polycolonal antiandro-
gen receptor antibody showing
positive androgen receptor immu-
nohistochemical reactivity in the
cytoplasm (arrows) and nucleus
(crossed arrows) of neurons in
SNB. (Immunohistochemical
stain, counterstained with Hx. &
Eosin, X 400).
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Fig. 3. A photomicrograph of a section of

the L5 spinal cord segment of con-
trol female albino rat aged 1
month showing few small size
neurons with vesicular rounded
nuclei in the SNB nucleus in the
anterior horn of the spinal cord
(crossed arrows).

(Hx.& Eosin, X 400)

Fig. 2. A photomicrograph of a section of

the L5 spinal cord segment of a
control male albino rat aged 2
months stained for androgen re-
ceptors using polycolonal antian-
drogen receptor antibody showing
strong staining of the cytoplasm of
large neurons in the anterior horn
of the spinal cord (crossed ar-
TOWS).

(Immunohistochemical stain,
counterstained with Hx. & Eosin,
X 400)

Fig. 4. A photomicrograph of a section of

the L5 spinal cord segment of con-
trol female albino rat aged 2
months showing that most of the
motoneurons are small in size (ar-
rows) and some show darkly
stained apoptotic-like nuclei
(crossed arrows).

(Hx.& Eosin, X 400)
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Fig. 5. A photomicrograph of a section of

L5 spinal cord segment of a male
albino rat after one month of cas-
tration stained for androgen re-
ceptors using polycolonal antian-
drogen receptor antibody showing
the white matter (W), the gray
matter (G), and strong reaction of
large neurons (arrows) and neu-
roglia cells (arrowheands) in the
anterior horn of the spinal cord.
(Immunohistochemical stain, coun-
terstained with Hx. & Eosin, X
400)

Fig. 7 : A photomicrograph of a section of

L5 spinal cord segment of a male
albino rat injected with testoste-
rone for 1 month after 2 months
of castration stained for androgen
receptors using polycolonal anti-
androgen receptor antibody show-
ing very stronge immunohisto-
chemical reaction in the
cytoplasm of the mnerve cells
(crossed arrows).
(Immunohistochemical stain,
counterstained with Hx. & Eosin,
X 400).

Fig. 6 : A photomicrograph of a section of

the L5 spinal cord segment of a
male albino rat after 2 months of
castration stained for androgen re-
ceptors using polycolonal antian-
drogen receptor antibody showing
a positive reaction in most of cells
(arrows).

(Immunohistochemical stain,
counterstained with Hx. & Eosin,
X 400).

Fig. 8 : A photomicrograph of a section of

the L5 spinal cord segment of a
male albino rat injected with tes-
tosterone for 2 months 2 months
after castration stained for andro-
gen receptors using polycolonal
antiandrogen receptor antibody
showing groups of large size neu-
rons in the anterior horn of the
spinal cord with positive immuno-
histochemical reaction in the cyto-
plasm and nuclei of motoneurons
(crossed arrows).
(Immunohistochemical stain,
counterstained with Hx. & Eosin,
X 400).
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Fig. 9 : A photomicrograph of a section of Fig. 10 : A photomicrograph a section of

the L5 spinal cord segment of 1 the L5 spinal cord segment of 1
month old female albino injected month old female albino injected
with testosterone showing few with testosterone stained for an-
scattered motoneurons. Most of drogen receptors using polycolo-
the nerve cells appear small nal antiandrogen receptor anti-
(crossed arrows) and show apop- body showingand a weak to
totic like figures (arrows). A nerve moderate positive immunohisto-
cell appear vaculated with apop- chemical reaction in the cyto-
totic nucleus and displaced Nissl plasm of motoneurons (arrows).

granules to the margin (large ar- (Immunohistochemical stain, coun-
TOW). (Hx.& Eosin, X 400) terstained with Hx.&Eosin, X 400)

Fig. 11: A photomicrograph stained sec-
tion of the L5 spinal cord segment
of 2 months female albino rat in-
jected with testosterone stained
for androgen receptors using poly-
colonal antiandrogen receptor an-
tibody showingstrong positive im-
munoreactivity of motoneurons

(arrows).

(Immunohistochemical stain,
counterstained with Hx. & Eosin,
X 400)
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Changes in the number of motoneurons of the SNB of adult rats

control adult male

control adult
female

adult castrated

W number of neurons 1m
O number of neurons 2m

castrated and
injected

injected adult
female

Fig. 12. Changes in the number of the SNB motoneurons in the spinal cord of adult con-
trol and experimental albino rats at different ages.

Discussion

In the present investigation the
number of SNB motoneurons was
significantly reduced in rats one
month after Two
months after castration, the rats
had nearly half the number of
SNB motoneurons in comparison

castration.

to the control rats. Zuloaga et al.
(2007)
number of SNB motoneurons as

confirmed decrease in

short as 4 weeks after castration.
Others have found effects at 6-7
weeks after castration (Park et al.,
2002). These findings suggest that
the morphological endpoints of
SNB are maintained by adult gon-
adal androgens. Many SNB moto-

neurons may have shrunken so
severely after several months of
castration making it difficult to
identify SNB motoneurons. This
would explain why fewer SNB
motoneurons were counted in cas-
trated males than in gonadally in-
tact rats (Jordan et al., 2002).

Testosterone injection after cas-
tration increased significantly the
size of SNB motoneurons without
significant increase in the number
of motoneurons. The size and
number of motoneurons was in-
creased by testosterone injection
in adult females albino rats. These

findings were explained by (Breed-

180



Benha M. J.

Vol. 26 No 3 Sept. 2009

love, 1994) that androgens do not
stimulate neurogenesis but pre-
vent cell death in the SNB moto-
neurons and promote the migra-
tion of motoneurons from the DLN
to the SNB, probably along radial-
ly arranged glial cells. Similar re-
ports have been reported by Wat-
son et al.,, (2001) that a large
majority of SNB motoneurons ex-
press androgen receptors in which
SNB soma size decreases following
adult castration. Adult SNB moto-
neurons size also depends on
adult level of androgen that act di-
rectly via androgen receptors.The
difference in response to testoste-
rone injection between the castrat-
ed males and the adult females
can be explained by positive and
negative feedback on hypothalam-
ic pituitary axis (Foecking et al.,
2005).

The
castrated

SNB motoneurons of

adult
immunohistochemical re-
the
month after castration but the re-

male showed
strong
action in cytoplasm one

activity = became = weak two
months after castration. While the
perineal muscles of the same age
group showed positive immuno-

reactivity.

These observations were almost
similar to those of Freeman et al.
(2004)
staining in the SNB motoneurons

who found -cytoplasmic

of untreated castrated rats sug-
gesting that androgen receptors
(AR)
plasm and then translocated to

accumulated in the cyto-
the nucleus on binding to andro-
gen receptors in theses motoneu-
rons. He found also that no moto-
in the SNB displayed

nuclear immunostaining in long-

neuromns

term castrated males that renders
AR incompetent. Matsumoto et al.
(2003) and Sengelaub and Forger,
(2008) confirmed that after castra-
tion, concentration of receptor
sites was more than doubled. The
increase in the sites began within
the first 24 hours after castration
and reached a plateau level within

7 days.
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Abstract

Objective : To analyse the initial manifestations, pathological find-
ings, therapy, outcome and prognostic factors in patients with differen-
tiated thyroid carcinoma and also to evaluate DNA flow cytometry as a
prognostic factor in differentiated thyroid carcinoma.

Patients and Methods : Analysis of clinical and pathological records
was conducted on 420 patients (96 male and 324 female) treated form
well differentiated thyroid carcinoma referred to Clinical Oncology and
Nuclear Medicine Department and Surgical Endocrinology Unit, Mansoura
University Hospital in the period from January 1990 to December 2000.
Nuclear DNA content was analyzed in 80 patients with DNA flow cytome-
try post operatively.

Results: The patients were 96 males (22.8%) and 324 females
(77.2%). Papillary carcinoma constituted 68.6% of patients. The majority
of cases were in the fifth decade. The duration of symptoms was less
than 6 months ( 79%) of cases, 21% of cases presented with neck node
metastases, while distant metastases in 4%. The five years disease free
survival rate was 100% to all patients, while the ten years survivals were
91, 88 and 88 percent in papillary, follicular and mixed type, respective-
ly. The univariate analysis identified age at time of diagnosis, glandular
extracapsular extension, tumor size and distant metastases as significant
prognostic factors with major effect on survival. Other factors such as
gender, multifocality or regional lymph node metastases had no effect on
survival. DNA content was diploid in 57% of follicular carcinoma and 37%
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of papillary carcinoma. Aneuploid pattern was found in 43% and 63% of
follicular and papillary carcinoma respectively. DNA diploid pattern was
associated with less mortality due to cancer.

Conclusions: We concluded that there is a high prevalence of papil-
lary carcinoma in our country. Age at time of diagnosis, glandular extra
thyroid extension, tumor size and distant metastases were significant
prognostic factors by univariate analysis with major effect on survival.
Other factors such as gender, multifocality or regional lymph node metas-
tases had no effect on survival. In studying response to treatment and
disease free survival for comparison with the result of DNA flow cytome-
try, it was found that complete response to treatment and disease free
period were higher in cases that showed diploid pattern whether the

pathological type was follicular or papillary.

Introduction
Differentiated thyroid carcino-
ma is a relatively indolent disease.
the wusually favorable
differentiated thyroid
carcinoma is fatal in some pa-

Despite

prognosis,
tients. In the past, treatment
strategies were often based upon
incomplete knowledge of inaccu-
rate assumptions regarding the
of the

characteristics of the tumor and

significance presenting

patient. More recently, several
large retrospective reviews have
identified those that have prognos-
tic significance and those that do
not. Using this knowledge, pa-
tients can be grouped into low, in-
termediate and high risk groups

(Loree TR, 1995).

Prognostic factors and risk
group analysis have facilitated the
development of more rational
treatment algorithms and makes a
selective approach to differentiat-
ed thyroid carcinoma possible (Se-
bastian et al, 2000).

Such an approach can spare
many patients morbidity and ex-
pense of unnecessarily aggressive
treatment without compromising
outcome. In a wide range of hu-
man cancers, tumor cell nuclear
DNA content has been considered
to represent one of the best prog-
nostic indices of the malignant po-
tential in thyroid carcinoma and
the presence of an abnormal DNA.

Stemline has been regarded as the
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single most reliable marker of neo-
plasia and has predictive power
significantly greater than that of
all other prognostic factors com-
bined (Backdahl,
2005).

Hamberger,

The Aim of the Work

The purpose of this study was
to review our experience with dif-
ferentiated carcinoma of thyroid
and studying different prognostic
factors and its effect on survival in
addition to evaluation of DNA
ploidy as a significant prognostic
variable.

Patients and Methods
From January 1990 to Decem-
ber1998, 420 patients diagnosed
differentiated
referred to

pathologically as
thyroid carcinoma,
Clinical Oncology and Nuclear
Medicine Department and Surgi-
cal Endocrinology Unit, Mansoura
University Hospital were enrolled
in this study. From these patients
288 (68.6%) had papillary thyroid
(21.9%)

had follicular carcinoma and 40

carcinoma, 92 patients

patients (9.5%) had mixed papil-
lary and follicular type.

Different parameters were stud-

ied including age, gender, tumor
size, extracapsular extension, fo-
cality of primary tumor, presence
or absence of distant metastases,
lymph nodes involvement, histo-
logical type, treatment and five
and ten years survival to all cases.

The primary treatment com-
prised of total thyroidectomy, TSH
suppressive  therapy with L-
thyroxin and post operative radioi-
odine therapy in all patients. The
radicality of previous thyroid sur-
gery was assessed by 1131 whole
post-operative body scintigraphy
using 5 mCi of 1131 performed af-
ter 4 weeks of L-thyroxin with-

drawal and operation.

Nuclear DNA content was an-
in 80 patients by DNA
flow cytometry post-operatively.

alyzed

DNA histograms were scored as ei-
ther diploid or aneuploid by single
cell suspension preparation and
the result was correlated with the
survival and other prognostic fac-
tors.

The fresh tissue was stored at -
80°C in citrate buffer. A fresh tis-
sue cell suspension was pre-

pared according to the method of
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Vindelov and colleagues and
stained with propidium iodine
(Vindelov et al 1983). Chicken red
blood cells (CRBCs) and trout red
blood cells (TRBCs)were added as
internal reference standards. The
cells for fresh tissue flow cytome-
try (fFCM)were analyzed by use of
a leitz MPV Flow (Leitz, Wetzlar,
Federal Republic of Germany)and
a Monroe OC8888® microcomput-
er. Histograms included at least
20,000 cells, resulting in a coeffi-
cient of variation (CV)of less than

5.1% (mean =2.9%).

Specifically, regarding follicular
neoplasms, the entire capsule or
at least six sections of the capsule
were examined for evidence of
capsular or vascular invasion.
Also, the tumors were examined
for cytologic atypia and subjective-
ly graded on a scale of 0-3(0=no
atypia ; 3= marked atypia).

Kaplan-meier survival analysis
was used to calculate both cancer
related mortality and disease free
survival in the patients followed
up. Cox’s proportional hazard re-
gression analysis for disease free
survival was also used in this
study.

Results

This study evaluated the differ-
ent prognostic factors in 420 pa-
tients with differentiated thyroid
carcinoma attended Clinical On-
cology and Nuclear Medicine De-
partment and Surgical Endocri-
nology unit, Mansoura University
from January 1990 to December
1998.

They were 96 (22.8%) males
and 324 (77.2%) females (Table 1).
Of this group 288 (68.6%) patients
presented with papillary thyroid
(21.9%)
had follicular carcinoma of thyroid
and 40 (9.5%) had mixed papillary
and follicular carcinoma.

carcinoma 92 patients

Table 1 shows the high inci-
dence (58.0%) among the age of
40:49 years. Neck mass was the
commonest symptom (80%). Du-
ration of symptoms was less than
6 months in 79% of cases. Extra
thyroid invasion was found only
in 8% of cases and neck node me-
tastases was present in 88 pa-
tients (21%).
was present in 4% of cases while
the
was multiple in 21% of cases. (Ta-
ble 1).

Distant metastases

number of lesion of cases
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During whole period of follow
up 16 (4%) patients suffered from
distant metastases. 8 in lungs, 7

in bones, 1 in liver .

Regarding the results of DNA
flow cytometric analysis and its
relation to histopathological analy-
sis., Twenty four cases out of 42
with follicular carcinoma showed
diploid pattern (57%) and 18 cases
were of aneuploid pattern (43%),
of the 38 cases with papillary car-
cinoma, 24 were of aneuploid pat-
tern (60.3%) and 14 were diploid
(39.7%)

Important prognostic factors
identified on multivariate analysis
were age older than 45 years
(P<0.001), extrathyroid extension,
tumor size exceeding 5 cm, and
the presence or absence of distant
metastases (P<0.001) (Table 2).

The five to ten years survival
for the entire series of patients

with papillary carcinoma was

100% and 91%

carcinoma it

and of follicular
100%
88% respectively while for patients

was and
with mixed carcinoma it was
100% and 88% respectively (Ta-
ble 3).

In studying response to treat-
ment and disease free survival in
comparison with DNA flow cytom-
etry results, it was found that
complete response to treatment
and disease free period were high-
er in cases showed diploid pattern
whether the pathological; type was
follicular or papillary, it was 90%
and 96% respectively in compari-
son to 86% and 90% respectively
in cases showed aneuploid pat-
tern, (Table 4).

Statistical analysis found no
correlation between the histologic
grade of atypia (0-3) and the DNA
index . The presence or absence of
aneuploidy could not be predicted
on the basis of light microscopic
criteria.

189



Hanem A. Sakr, et al...

Table (1): Clinical Investigational Characteristics of 420 Cases with
differentiated Thyroid Carcinoma.

Characteristics Number Percent

Age (years)

40-49 244 58.0

50-59 130 31.0

60-69 20 4.8

70-79 16 3.8

80-89 10 2.4
Gender

Male 96 22.8

Female 324 77.2
Symptoms

Neck tumour 336 80.0

Hoarseness 80 19.0

Neck Pain 10 2.4

Dyspnea 4 0.9

Dysphagia 4 0.9
Duration of symptoms in months

<6 332 79

>6 88 21
Maximum diameter of the tumour

<S5cm 316 75

>5cm 104 25
Number of lesions

Solitary 332 79

Multiple 88 21
Extrathyroid invasion

Absent 388 92

Present 32 8
Nodal metastases

Absent 332 79

Present 88 21
Local recurrence

In Thyroid bed 12 2.8

In Neck Lymph Nodes 6 1.4

In Both 12 2.8
Distant metastases

Absent 404 96

Present 16 4

P=0.001
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Table (2): Analysis of Prognostic Factors in Patients with Differentiated
Thyroid Carcinoma

Factor No % P-value
Age <45 Years 244 58 <0.001
Male 96 22.9 N.S
Size > 5cm 104 24.8 <0.001
Solitary 332 79 N.S
Extra Capsular Extension 32 7.6 <0.001
Nodal Metastases 68 16.2 N.S
Distant Metastases 16 4 <0.001

N.S: Not Significant

Table (3) : Five and ten Years Survival for Differentiated Thyroid

Carcinoma.
Type No. of cases | 5 years survival 10 years P-value
% survival %
Papillary 288 100% 91 <0.001
Follicular 92 100% 88 <0.001
Mixed 40 100% 88 <0.001

Table (4): DNA Pattern and its Relation to 5 years survival in 80

patients.
Histopathology Number 10 years P-value
Disease Free
Survival %
I-Follicular:-
a-Diploid 24 90% N.S.
b-Aneuploid 18 86% N.S.
II-Papillary:
a-Diploid 14 96% N.S.
b-Aneuploid 24 90% N.S.
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Discussion

Well differentiated thyroid car-
cinoma are usually slow growing
neoplasm with an indolent clinical
course. Assessment of the results
to different treatment modalities
for well differentiated thyroid car-
cinoma requires a long-term fol-
low-up in a large number of pa-
tients (Tseng et al , 1996) . The
concept of prognostic factors in
thyroid cancer was first described
more than 40 years ago (Wollier
et al, 2005).

Our understanding of the natu-
ral history of differentiated thyroid
carcinomas has improved with the
definition of prognostic factors.
These
helped us to identify patients in

prognostic factors have
various risk groups (Hughes et al,
2000).
prognostic factors, Wein and We-
ber 2005 (Wein and Weber ,2005)

reported that in papillary adeno-

As regard survival and

carcinoma of the thyroid, the sur-

vival is not decreased when
compared with age matched popu-
lation until 12 years after the di-
agnosis. Even with distant metas-
tases patients often survive many

years without therapy. The raw 10

years survival rate is 95% of pa-
tients<40 years of age and 75% of
patients >40 years of age. Woo-
drum and Gauger 2005, reported
that factors that adversely affect
prognosis , which both increase
the recurrence rate and decrease
the survival rate were, age below
40 years, size of nodule>5cm, tu-
mor extend through thyroid cap-
sule, presence of symptoms such
as hoarseness or dysphagia, dis-
tant metastases and residual tu-
mor fails to take up I 131. As re-
gard follicular Carcinoma without
vascular invasion, it has essential-
ly the same survival rate as papil-
lary Carcinoma for age matched
population (Woodrum and Gaug-
er, 2005).

In our study, univariate analy-
sis identified age, glandular extra-
capsular extension, tumor size
and distant metastases as signifi-
cant prognostic factors with major
effect on survival. The same prog-
nostic factors were identified by a
study done by Tsuchiy et al. 2006.
He found also that lymph nodes
metastases and operative proce-
dure have a significant prognostic
factors (Tsuchiy et al, 2006).
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Ten years survival in our study
was 91% in cases of papillary car-
cinoma and 88% in cases with fol-
licular carcinoma. It was 92% and
88% respectively, a study done by
(Steinmuller et al., 2001).

Multivariate analysis was con-
ducted on survival data of 374 pa-
tients who underwent curative re-
section for differentiated thyroid
cancers. The important prognostic
factors identified were age older
than 45 years, extrathyroid exten-
sion, tumor size exceeding 5 cm
and presence or absence of dis-
tant metastases. These results
were in agreement with many
studies (Rao et al ,2007 - Tsuchiy
et al 2006 - Tubian et al,1990).

Based on data derived from our
study in DNA pattern done for 80
patients (42 of follicular and 38 of
papillary subtypes), 5 years survi-
val rates was noticed to be higher
in the groups which showed dip-
loid DNA patterns (90% vs 86%) in
cases with aneuploid pattern in
follicular carcinoma and 96% vs
90% in papillary carcinoma and
this reflected that the finding of
non-diploid DNA appears to be as-
sociated with higher cancer mor-

tality, these results were in coordi-

nate with results reported by
many authors (El-Naggar et al,

1998 - Ryan et al, 2005)

DNA index determinations have
been used successfully to separate
aggressive lesions from more indo-
lent tumors of breast and prostate
as well as thyroid tissue (Auer et
al, 1980 - Zetterberg and Esposti,
1980). Cohn and associates could
separate survivors of papillary
thyroid carcinoma from nonsurvi-
vors based on DNA content(Cohn
1984).

(Joensuu et al,

Joensuu and co-
1986),
found DNA aneuploidy to be an

et al,
workers

adverse prognostic factor in papil-
lary, follicular, and medullary thy-
roid carcinomas and closely asso-
ciated with the age of the patient
at diagnosis. In a separate report
they found DNA aneuploidy not to
be associated with an adverse
prognosis in follicular adenomas
of the thyroid if the tumor has
been surgically removed (Joensuu
et al, 1986).

Lang and associates studied a
large series of thyroid lesions and
classified 9.8% of the tumors as
atypical adenomas, with increased
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mitotic rates similar to those seen
in encapsulated follicular carcino-
ma . There was no statistical sig-
nificance between the atypical
adenomas and encapsulated car-
cinomas, however, the follow-up
period was relatively short. Vascu-
lar invasion and capsular penetra-
tion are the most widely accepted
parameters for differentiating
these follicular thyroid tumors.
With the development of new cyto-
metric methods, DNA index deter-
minations on paraffin-embedded
tissue may be additional parame-
ter to help separate these border-
line follicular neoplasms (Lang et
al, 1980).

Summary and Conclusion

Analysis of clinical and patho-
logical records was conducted on
420 patients (96 male and 324 fe-
male) treated form well differen-
tiated thyroid carcinoma. We con-
cluded that there is a high
prevalence of papillary carcinoma
in our country. Age at time of di-
agnosis, glandular extra thyroid
extension, tumor size and distant
metastases were significant prog-
nostic factors by univariate analy-
sis with major effect on survival.
Other factors such as gender,

multifocality or regional lymph
node metastases had no effect on
survival. In studying response to
treatment and disease free survi-
val for comparison with the result
of DNA flow cytometry,

found that complete response to

it was

treatment and disease free period
were higher in cases that showed
diploid pattern whether the patho-
logical type was follicular or papil-

lary.
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Abdalla M. El-Moslmani MD, Ashraf E. Belal MD
and Abadalla E. Deiab MD
Departments of Community Medicine , Physiology and Gynecology,
Benha and Zagazig Universities, Egypt

Abstract

Background: Cardiovascular disease(CVD) risk increases after meno-
pause which may be related to metabolic and hormonal changes. Meno-
pause is a risk _factor of CVD because estrogen withdrawal affects cardio-
vascular function and metabolism. Objective: Recognizing the role of
menopause as a risk factor of cardiovascular disease. Subject and
Methods: 500 women living in Azazzi village, Sharkia Governorate and
aged between 45-55 years were invited to attend the health unit for par-
ticipation in this cross-sectional study, during the period from February-
to-August, 2008. Only 270 women shared in the study after exclusion of
the unfit and refusing women. All women were subjected to self-
administered questionnaire, measuring blood pressure, weight and
height for BMI, serum samples for FSH and E2 hormones and blood sam-
ples for lipids, lipoproteins and glucose. The collected data were analyzed
by using the mean, standard deviation and multivariate analysis(SPSS).
Results: The study showed a significant relation between the menopause
and systolic blood pressure (p<0.001) , total cholesterol (p<0.001),LDL-
cholesterol (p<0.05) and triglycerides(p<0.001). Also, there was a signifi-
cant relation with age (p<0.001), current smoking (p<0.05) and BMI
(P<0.05). These significant variables in the menopause making it as a
risk factor of cardiovascular disease. Conclusion: Menopause is a risk
factor of cardiovascular disease because it is accompanied with in-
creased lipids, lipoproteins, systolic blood pressure and withdrawal of
estrogen hormone which causes changes in function and metabolism of
cardiovascular system. Recommendations: The menopausal women are
educated to control hypertension, diabetes and getting hormone therapy
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under supervision of cardiologist and gynecologist. They are, also, ad-

vised to stop smoking, avoid sedentary life and maintain normal body

weight.

Introduction

The world Health Organization
(WHO) has defined the menopause
as the permanent cessation of
menstruation resulting from loss
of ovarian follicular activity.(
WHO, 1996). Cardiovascular dis-
ease risk (CVD)
the menopause which may be re-

increases after

lated to metabolic and hormonal
changes. (Zarate A et al, 2007).
Menopause is a risk factor of
CVD because estrogen withdraw-
al has a detrimental effect on car-
diovascular function and metabo-
lism. The menopause compounds
many traditional CVD risk factors,
including changes in body fat dis-
tribution from a ganoids to an an-
droid pattern, reduced glucose
tolerance, abnormal plasma lipids,
increased blood pressure, in-
creased sympathetic tone, endo-
thelial dysfunction and vascular
inflammation. (Rosano GM et al.,
2007)

risks are poorly managed in wom-

Moreover, cardiovascular
en, especially during the meno-
pausal transition when suscepti-
bility to cardiovascular events

increases. Key risk factors that

need to be controlled in the peri-
menopausal women are hyperten-
sion, dyslipidemia, obesity and
other components of the metabolic
syndrome (Collins P et al, 2007)
Hormone replacement therapy is
acknowledged as the gold stan-
dard for the alleviation of the dis-
tressing vasomotor symptoms of
the menopause ( Kalsiwal RR et al,

2000) .

So, this study is objective to
recognize the role of menopause
as a risk of cardiovascular dis-
ease

Subject and Methods

Five hundred women aged be-
tween 45-55 years and have lived
in Al-Azazi village, Sharkia Gov-
ernorate, were invited to partici-
pate in this study. Only 270 wom-
en had shared in this study after
exclusion of unfit women. These
women attended the health unit
of this village for interview. Per-
mission of the health authorities
was obtained .The study was car-
ried out in the period between
February- to- August, 2008.
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All women filled in a standard-
ized self-administered question-
naire which provided information
about family and personal history
of coronary heart disease( CHD),
diabetes and hypertension, con-
sumption of antihypertensive and
anticoagulant drugs, sex hor-
mones, smoking habits and men-
opausal status (the date of last
menstrual cycle & manifesta-
tions of menopause). All self-
administered questionnaires were
reviewed during an interview. All
women with CHD, suspected dia-
betes, taking anticoagulants, in-
complete gynecological data, un-
certain menopause, hysterectomy,
Oophorectomy and hormone ther-
apy, were excluded.

Serum samples were taken
from 39 pre-menopause and 52
from post- menopausal women for
testing follicular stimulating hor-
mone (FSH) and oestradiol (E2) by

radio-immunoassay.

Also, blood samples were tak-
en from all the women participat-
ing. Total cholesterol (Roeschau P
et al, 1974 ) triglycerides (Fossati
P and Principle L, 1982) and glu-

cose (Trinder P, 1969) were as-

sayed enzymatically on a Hitachi
737 analyzer.

High density lipoproteins(HDL)
cholesterol was measured enzy-
matically (Fruchart J C et al,
1982).

Low density lipoprotein(LDL)
cholesterol as computed with
Friedewald formula (Friedewald W

T et al, 1972).

Blood pressure
(BMI)

and body

mass index were meas-

ured.

As regard to smoking, women
who smoked at least one cigarette
per day at the time of examination
were considered as current smok-
ers , the women who had stopped
smoking at this time were consid-
ered as former smokers and those
who never smoked as non-
smokers. Smoking status was cod-
ed as O for former and non-
smokers and one for -current

smokers.

The collected data were ana-
lyzed statistically by using the
mean and standard deviation for
calculating the student’s t test
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and SPSS for multivariate statis-
tics.

Results
Table (1) : shows the compari-
son between the self-reports of
menopausal status and the hor-
monal status. Women with
FSH>20mUI/ml and E2<50pg
were considered as being endo-
crinologically post menopausal
and the women who did not meet

these criteria as being premeno-

pausal.
Table (2) shows the main
characteristics of the women ac-

their

Postmenopausal women

cording to menopausal

status.

were significantly older and

heavier than premenopausal

women. Also, there were more

current smokers in premenopau-
sal than in postmenopausal wom-
en.

Table (3) : shows the mean val-
ues and standard deviations of the
cardiovascular risk factors accord-
ing to the menopausal status.
Postmenopausal women were as-
sociated with increase (p<0.05) in
total cholesterol, LDL-cholesterol,
triglycerides and systolic blood
pressure in contrast to premeno-
pausal women.

Table (4) : shows that the total
cholesterol, LDL-cholesterol, tri-
glycerides and systolic blood
pressure remained significantly
increased in  postmenopausal

women as compared with premen-
opausal women (p<0.05).

Table(1): No. and % distribution of the study according to the hormonal statusin a sub-
sample of 91 women not using hormones.

Hormonal status Pr e-ane:%))ausal Post-r(r;]e:nS()zp))auml
-FSH  <20muUl/ml 34/39 7/52
Or E2 >50pg/ mi 87.2% 13.4%
-FSH >20mUl/ml 5/39 42/52
Or E2 <50pg/ ml 12.8% 86.6%
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Table(2): Main characteristics of pre-menopausal and post-menopausal women.

Pre-menopausal Post-menopausal P value
(n=170) (n=100)
-Age 47.8+2.2 52.2£1.9 <0.001
-BMI 23.2+3.1 23.9+£3.0 <0.05
-%current smokers 26.5% 16.9% <0.05
-Post-menopausal time - 4.0+:3.3 -

Table(3): Blood levels of lipids, glucose and blood pressure in the study group.

Pre-menopausal | Post-menopausal

(n=170) (n=100) Pvalue
-Cholesterol 216.5+36.3 243.6+42.2 <0.001
- HDL -cholester ol 69.6+£1.0 70.5t1.4 NS
- LDL-cholesterol 138.5£2.5 149.6+3.6 <0.05
-Triglycerides 64.1+29.5 77.3+30.1 <0.001
-Systolic B.P 129.8+12.1 134.1+14.1 <0.001
-DiastdlicB.P 79.5+9.4 81.3+10.4 NS

Table(4): Adjusted means*( standard errors) of lipids and other cardiovascular risk

factors in women according to their menopausal status.

Pre-menopausal Post-menopausal P value

-Lipids:

Cholester ol 221.3+2.7 235+3.8 <0.01
HDL -cholesterol 69.6+£1.0 70.5+1.4 NS

L DL -cholester ol 138.5£2.5 149.6+3.6 <0.05
Triglycerides 65.5+2.0 75.0+2.9 <0.01
-Systolic B.P 130.1+0.9 133+1.2 <0.05
-DiastolicB.P 80.1+0.7 80.1+0.9 NS
-Blood glucose 97.9+0.6 99.3+0.8 NS

*Adjusted age (years), BM| and smoking status by SPSS program.
HDL =high density lipids
LDL=low density lipids
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Discussion

In this cross-sectional study
the hypothesis was that the meno-
pause is related to cardiovascular
disease risk. Actually, the results
showed a positive relation between
menopause and the cardiovascu-
lar disease risks, especially lipids.
This result is the same as that of
two longitudinal studies (Ham-
man RF et al, 1990) which found
that menopause preceded an in-
levels.

crease in cholesterol

Against this result, other two
studies - on Indian (Castelli WP et
al, 1986) and black American(
Bush TL et al,1987) women- failed
to find a difference in total choles-
terol between pre-menopausal and

post-menopausal women.

Our study clearly establishes
that the increase in cholesterol af-
ter menopause could not be ex-
plained by concomitant changes
in body mass index or smoking
habits. It also suggests, in accord
with other reports (Levy RI et
al,1984), that changes in choleste-
rol and other lipids may occur af-
ter the first two years of meno-
pause. In this study, there is no
in the level of HDL-
cholesterol and this coincides with

increase

that published in other studies
(Kane JP et al,1990) and (Muldoon
MF, 1990). LDL-cholesterol and
triglycerides were significantly in-
creased in post-menopausal wom-
en as showed in the tables of this
study. Positive association be-
tween triglycerides and meno-
pause is consistent with previous
results of both cross-sectional
(Bonithon-Kopp C et al, 1990),
and longitudinal studies (Jensen
J, 1991).

Blood glucose level, in our
study, showed insignificant rela-
tionship to menopausal status
and this was assisted by a previ-
(Proudler AJ et al,
1992). Systolic blood pressure- in

ous study

our study- showed a significant
increase in the post-menopausal
women, and this result agrees
with another study (Staessen J et
al, 1989) while the diastolic blood
pressure did not show any differ-
ence between the pre-menopausal
and post-menopausal women in
both of the previous studies. The
pre-menopausal and post-
menopausal women who were tak-
ing hormone therapy, were exclud-
ed because of the known effects of

exogenous estrogen and progeste-
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rone on lipid metabolism (Stamp-
fer MJ et al,1991).

Misclassification of the meno-
pausal status may have occurred
in some cases resulting in an un-
der-estimation of the differences
between the pre-menopausal and
the

However, the use of more restric-

post-menopausal women.
tive definition excluding the pre-
menopausal who had not men-
struated in the last two months
and post-menopausal women with
a post-menopausal time less than
12 months did not substantially
modify the differences in lipids,
blood pressure and blood glucose
and

between  pre-menopausal

post-menopausal women.

Although we have no convinc-
ing evidence that selection biases
explain the observed differences in
lipids according to the menopau-
sal status, their significance re-
Firstly, be-
cause of the nature of this cross-

mains questionable.

sectional study, we can not be cer-
tain that change in menopausal
status precedes and causes the
changes in lipids. Secondly, even
if we assume that to be true, our

study does not enable us to deter-

mine the influence of the observed
menopausal effects on the devel-
opment of CHD. The absence of
HDL-
cholesterol, which is a strong neg-
ative predictor of CHD( Muldoon
MF et al, 1990), raises some ques-

menopausal effects on

tions about the role of the meno-
pause in the development of ath-
the
of triglycerides as

erosclerosis.. Moreover,
importance
markers of the severity of CHD in
women has been emphasized in
several studies, (Fossati and
L 1982) Therefore, the

relatively well-documented meno-

Principle,

pausal effects on triglycerides

need to be taken into account.

Conclusion

This study indicates that meno-
pause is associated with an ad-
verse lipid profile in women,
whereas it does not seem to con-
sistently affect other cardiovascu-
lar risk factors. The menopausal
effects on LDL-cholesterol rein-
force the hypothesis that altera-
tions in the lipid and lipoprotein
metabolism lead post-menopausal
women to an increased risk of
CHD. Menopause is associated
with enhanced- induced -cardio-

vascular responses and elevated
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blood pressure during workday.
The effects may contribute to the
risk of cardiovascular morbidity
and mortality after menopause.
Whether the deleterious influence
of the menopause on lipids and li-
poproteins can be attributed to
the decline in endogenous estro-
gen cannot be ascertained. It is
better to do more studies to clear
up the role of endogenous estro-
gens on lipid metabolism and the
atherosclerotic process in women.

RECOMMENDATIONS :
In postmenopausal women,
treatment of hypertension and
glucose intolerance should be pri-
orities. ~Hormone replacement
therapy (HRT) started soon after
the menopause may confer cardio-
Also,

cessation and keeping body weight

vascular benefit. smoking
within normal play a role in de-
creasing the risk of cardiovascular

disease in menopause.
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INTRATHECAL DEXMEDETOMIDINE VERSUS
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Abstract

Fifty ASA Grade - I/1I patients, scheduled for elective inguinal hernia
repair. we have combined Inj. DEXM (5ug) and Inj. Sufentanil (5ug) with
heavy Bupivacaine (0.5% 2 ml) using the intrathecal route for post opera-
tive analgesia. 25 patients in Group D (DEXM 0.5 ml) and Group S (Sufen-
tanil - 0.1 ml + NS - 0.4 ml) added to 2 ml heavy Bupivacaine. Onset and
duration of sensory and motor blockade, surgical condition and side ef-
fects were assessed. The duration of effective postoperative analgesia as
assessed by Visual analogue scale (VAS) was not statistically significant-
ly in between both groups. Cardiovascular and respiratory stability was
maintained with no significant incidence of side effects in either group. No
incidence of bradycardia, tachycardia or drowsiness in either group. The
addition of DEXM (5 ug) and Sufentanil (5ug) intrathecally provide im-
proved postoperative analgesia and hemodynamic stability. Dexm pro-
vide prolongs the postoperative analgesia as Sufentanil but with minimal
side effects

Keywords : Intrathecal/dexmedetomidine/ Sufentanil/ postoperative

analgesia
Introduction advantage of simplicity of tech-
Adequate postoperative pain nique, rapid onset of action and

control is essential to prevent ad-
verse consequences of surgical in-
sult. Spinal anesthesia has the

reliability in producing uniform
sensory and motor blockade. Its
main disadvantage relates to its
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limited duration of action and
hence lack of long lasting postop-
erative analgesia. To overcome
these problems, administration of
local anesthetics in combination
with opioids intrathecally (Torda
et al 1995 and Ping-Heng et al
2001)

for managing postoperative pain.

is an excellent technique

Discovery of opioid receptors in
spinal cord triggered the usage of
intrathecal opioids (Saldman et al
1984).

Local anesthetics with opioids
demonstrate significant synergy.
They provide excellent analgesia
with fewer drug requirements and
decreased side effects. The use of
intrathecal Fentanyl, a lipophilic
opioid and recently Sufentanil, an
even more lipophilic opioid im-
prove intraoperative and postoper-
ative analgesia with no adverse
DXM is a o 2-

adrenoreceptor agonist that is ap-

effects.

proved as an intravenous sedative
and coanalgesic drug. Its use is
often associated with a decrease
in heart rate and blood pressure

(Venn and Grounds 2001).

Intrathecal and epidural char-
acteristics of DXM were studied in

animals (Kalso et al 1991 and Sa-
vola et al 1990). Most of the clini-
cal studies about intrathecal _ 2-
adrenoreceptor agonist are related
to Clonidine. There is little in the
literature about the use of intra-
thecal DXM with local anesthesia
in humans. Kanazi et al 2006.
found that 3 ug DXM and 30 ug
Clonidine are equipotent intrathe-
cally when added to Bupivacaine
in patients undergoing urology
procedures. The same author
found that DXM and Clonidine
produced significant short onset
of sensory and motor block as well
as significantly (longer duration of
sensory and motor block than Bu-
pivacaine alone without serious
side effects. The aim of this study
was to compare the effect of DXM
5ug versus Fentanyl 25 ug on in-
traoperative analgesia and the du-
ration of sensory & motor block
when added to 10 mg intrathecal
heavy Bupivacaine.

Material and Methods

The present study was con-
ducted in Mansoura Univerasity
Hospital after obtaining institu-
tional official committee clearance
and written informed consent. fit-
ty ASA Grade - I/II male aged 20-
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60 years scheduled for elective in-
guinal hernia repair were selected.
Exclusion criteria taken were,
known contraindication to region-
al anesthesia, known sensitivity to
study drugs and patients taking
drugs that modified pain percep-

tion.

All patients were examined and
investigated a day before surgery.
Visual Analogue Scale (VAS) of O-
10 was shown to the patients and
the procedure of postoperative
measurement was explain in de-
tails, with (0) corresponding to no
pain and (10) to the worst pain
imaginable. All were kept fasting
overnight and not received any
premedication before surgery. I.V.
line was secured and all were pre-
loaded with  Ringer Lactate 10
ml/kg. These patients were ran-
domly assigned using sealed en-
velop technique to two groups in
double blind manner. Group D (n=
25) received 2 ml of heavy Bupiv-
acaine with 5 ug (0.1 ml) DXM
made up to 2.5 ml with NS (0.4
ml) and Group SF(n= 25) received
2 ml of heavy Bupivacaine with 5
ug (0.1 ml) of Sufentanil made up
to 2.5 ml with NS (0.4 ml). Suba-
rachnoid block was performed at

L3-L4 with 25 G
Quincke spinal needle with pa-

interspace

tients in lateral position under all
strict aseptic and antiseptic pre-
caution after identification of clear
free flowing CSF; study solution
was injected. Patients were made
supine and following were noted:
The doctor anesthetist performing
the block was blinded to the study
drug and recorded the intraopera-
tive data. Vital signs were record-
ed at 5 min interval intraopera-
tively until the end of surgery. In
the Post Anesthesia Care Unit
(PACU), vital signs were recorded
every 15 min. Onset of spinal an-
esthesia (assessed by pinprick)
The motor block was assessed ac-
cording to the modified Bromage
scale( Bromage 1965) Bromage O,
the patient is able to move the
hip, knee and ankle; Bromage 1,
the patient is unable to move the
hip but is able to move the knee
and ankle; Bromage 2, the patient
is unable to move the hip and
knee but able to move the ankle;
Bromage 3, the patient is unable
to move the hip, knee and ankle.
The times to reach T10 derma-
tome sensory block, peak sen-
sory level and Bromage 3 motor
block were recorded before sur-
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gery. The regression time for sen-
sory and motor block were re-
in PACU. All durations
were calculated considering the

corded

time of spinal injection as time
zero. Patients were discharged
from the PACU after sensory re-
gression to S1 dermatome and
Bromage 0. Assessment of pain in-
traoperatively and in PACU was
done using visual analogue pain
scale between 0-10 (O = no pain,
10 = the most severe pain). Intra-
operative nausea, vomiting, prurit-
us, shivering, additive analgesia
(SpO2
<90%) or respiratory depression

drowsiness, hypoxemia
(RR< 8/min). post operative res-
cue analgesia was provided by IM
Diclofenac Sodium 1.5 mg/kg. se-
dation were recorded. The follow-
ing sedation scale was used: O

no sedation, 1 = mild sedation, 2
moderate sedation, 3 = deep seda-
tion. Hypotension was defined as
a decrease in systolic blood pres-
sure > 30% of the baseline value
100
mm Hg, hypotension was treated

or systolic blood pressure <

with intravenous blouses of 3 mg
Ephedrine and crystalloid fluids.
Bradycardia was defined as a
pulse rate of < 50 beat/ min and

was treated with boluses of 0.3-

0.5 mg Atropine.Nausea&vomiting
were assessed by nausea & vomit-
ing score (0O=no, l=light, 2= mod-
erat, and 3=severe.) and treated
Quali-
ty of anesthesia (judged by sur-

by 10 mg Metoclopramide.

gants), and the degree of intraop-
(judged by
patients) were recorded as excel-

erative  compfort

lent, satisfactory,or unsatisfacto-
ry.

Statistical Methods

Statistical analysis was done
using statgraphics centurion XV
(Statpoint, Herdon, Virginia- USA).
Data was expressed as either
standard deviation or
The
demographic data of patients were

mean +

numbers and percentages.
studied for each of the two
groups. Continues covariates (Age,
BMI,
were compared using analysis of
variance ANOVA. For categorical
covariates (sex, ASA class, nausea

and duration of surgery

& vomiting, hypotension, brady-
cardia, use of Ephedrine, use of
additive analgesia, the use of Atro-
pine, and type of surgery). The
comparison was studied using
chi-squared test or the Fisher’s
exact test as appropriate, with the
p value reported at the 95% confi-
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dence interval. The level of signifi-
cance used was p < 0.05.

Results
All patients (n=50) completed
the study; there was no statistical
difference in patients’ age, weight,
height and duration of surgery
between two groups as shown in

(table 1).

The differences on mean pulse
rate, mean arterial pressure be-
tween the groups were statistically
insignificant (p>0.05) intraopera-
tively and postoperatively. None
of the patients experienced respir-
atory depression, hypoxemia or
sedation score >2. All patients in-
cluded in the study attained a T10
sensory level within 6 min. of in-
trathecal injection without any
statistically significance differenc-
es in between both groups to al-
low surgery to proceed (table 2).
The regression time to reach modi-
fied Bromage O in Group D was

statistically  significantly longer

than that for group SF, p<0.05.
The time reach S1 segment was
statistically significantly longer in
group D than in group S F
p<0.001 (table 2). The mean du-
ration of pain free period was not
statistically significant in between
both
peak sensory blockade, duration

groups. Time to achieve
of sensory and motor blockade
and duration of pain relief is
shown in (table 2) in both the
groups.

No patients in the two groups
required additional analgesics in-
traoperatively. Overall Side effects
was statistically significant lower
in in patients of Group D com-
pared to patients in Group SF(P<
.001) as shown in (table 3). Quali-
ty Of anesthesia(judged by sur-
gants ),and the degree of intraop-
(judged by
patients) were statistically signifi-
DXM group in
compared with SF group as shown
in (table 4).

erative  compfort

cantly better in
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Table 1: Patients demographics. Values are median + SD

Variable Group D Group SF
(n=25) (n=25))
Age 48.0+9.9 45.6 +10.6
BMI (body mass index) 27.1+6.1 33.346.3
Duration of surgery 57.0 +20.7 60.6 £ 18.8
(min)
Need for Ephedrine 5 9
Dose of Ephedrine (mg) 11.5+£1.95 15.2549.6)
Need for Atropine 1 3

Table 2: Characteristics of spinal block, data are shown as mean + SD. The
maximal sensory block level is given as median (range).

Variable Group D Group P VALUE
(N=25) SF(N=25)

Time to reach T10 5.543.7 6.2+1.3 .69
sensory block
level (min)
Time to reach peak 21.943.6 19.942.99 21
sensory level
Time to reach 15.3£5.3 14.9 £7.8 .96
Bromage 3 motor
block (min)
Regression time to | 290.6 £55.2* 150.9+42.6 .03
Si1dermatome(min)
Time to 220 +43* 140+86 <.001
regression to
bromage(0(min)
Duration of pain 240 .2+77.3 265.8+112.3 .08
relief
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Table 3: Adverse effects of spinal block. Values are numbers (%)
Side effects Group D Group SF
(n=25) (n=25)
Nausea/vomiting 1(4%) 3(10%)
Bradycardia 2(8%) 2(8%)
Hypotension 3(10%) 4(16%)
Pruritus 0 4(16%)
Respiratory 0 0
depression
Shivering 0 5(20%)
Total 6(24%) 18(70%)

Table 4 : Quality of anesthesia assessed by patients and surgants. Data
are expressed median(rang).

Variable Group D Group SF
(n=25) (n=25)
Quality of anesthesia (by the 4(2-4)* 2 (1-4)
patients)
Quality of anesthesia (by the 4(3-4)* 3(1-4)
surgants.)
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Discussion
Present study reported that
the supplementation of spinal Bu-
pivacaine with 5 ug DXM signifi-
cantly prolonged both sensory and
motor block compared with intra-
thecal 5ug Sufentanil and Bupiva-
caine in inguinal hernia surgery
.Also DXM improves the quality of
intraoperative analgesia and di-
minishes the risk of supplementa-
tion of GA.

Intrathecally injected Fenta-
nyl/Sufentanil travel cephalad
within the CSF, enter the spinal
cord, where they bind to specific
opioid receptors (41 and u2) with-
in the dorsal horn and non-
specific sites within the white mat-
ter and traverse the dura matter
to enter the epidural space where
they bind to epidural fat. This re-
sults in rapid onset, limited and
brief spread. Sufentanil (Octanol/
water partition coefficient 1778) is
considered 10 times as potent as
Fentanyl (octanol/water portion
coefficient 8130) when systemical-

ly administered.

Systemic opioid potencies cor-
relate directly with opioid lipophi-
licity neglecting the need to cross

the blood brain barrier to gain ac-
cess to the receptor site; but intra-
thecal drugs bypass the blood
brain barrier and therefore their
systemic potencies do not predict
intrathecal potency, Sufentanil is
nearly twice as potent as Fentanyl
when administered intrathecally
(Cohen and Cherry 1995) .

Dahlgren 1997 compared the
effects of intrathecal Fentanyl, Su-
fentanil and placebo when admin-
istered with hyperbaric Bupiva-
caine for caesarean delivery in 80
healthy patients. He concluded
that addition of small doses of
Fentanyl and Sufentanil to Bupiv-
acaine intrathecally increased the
duration of analgesia in the post

operative period.

2002
compared post operative analgesic

Roxane Fournier et al

effects of intrathecal Fentanyl and
Sufentanil added to normal saline
2 ml given postoperatively intra-
thecally after elective total hip re-
placement surgery under continu-
ous spinal anesthesia in geriatric
patients as soon as they had a
pain score more than 3. They con-
cluded that both opioids provided
satisfactory analgesia.
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Interestingly, DXM is a highly
selective o 2-adrenoreceptor ago-
nist approved as intravenous sed-
ative and adjuvant to anesthesia.
DXM when used
during anesthesia reduces opioid

intravenously

and inhalational anesthetics re-
quirements (Fragen and Fitzge-
rald 1999, Martin et al 2002). The
dose of DXM (5 ug)
present study was suitable and in

used in

compared with Clonidine a a 2-
adrenoreceptor agonist, the affini-
ty of DXM to a 2 receptors has
been reported to be 10 times more
than Clonidine (Eisanach et al
1996), moreover, Kalso et al
1991. and Post et al. 1992 re-
ported a (1:10) dose ratio between
intrathecal DXM and Clonidine in

animals.

The clinical studies about the
use of intrathecal DXM in surgical
patients are scarce in the litera-
ture. Kanazi et al. 2006 found
that 3ug DXM or 30 ug Clonidine
added to 13 mg spinal Bupiva-
caine produced the same duration
of sensory and motor block with
minimal side effects in urologic
surgical patients. From Kanazi
2006 study and animal studies,
we assumed that 3-5 ug DXM

would be equipotent to 30-45 ug
Clonidine when used for supple-
mentation of spinal Bupivacaine.
Intrathecal DXM when combined
with spinal Bupivacaine prolongs
the sensory block by depressing
the release of C-fibers transmit-
ters and by hyperpolarization of
pos-synaptic dorsal horn neurons.
(Smith et al 1995 , Fairbanke and
Wilcox 1999) Motor block prolon-
gation by a 2- adrenoreceptor ago-
nists may result from binding
these agonists to motor neurons
in the dorsal horn of the spinal
cord.( Yaksh 1985 and Smith et
al 1994)

Intrathecal 2-receptor agonists
have been found to have antinoci-
ceptive action for both somatic
and visceral pain. (Harada et al
1995 and Mark et al 1998). In
this study, the intrathecal DXM
and Bupivacaine block has result-
ed in significantly less side effects
than intrathecal Fentanyl and Bu-
pivacaine block. The most signifi-
cant side effects reported about
the use of intrathecal 2- adrenore-
ceptor agonists are bradycardia
and hypotension, in present
study, these side effects were not
significant probably because we
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used small dose of intrathecal
DXM which was confirmed by the
findings of Kanazi 2006 report.
Mark et al 1998  confirmed that
Both 5 and 10 u g intrathecal Su-
fentanil provided adequate labor
analgesia. Both doses were asso-
ciated with measurable spinal
(itching) and supraspinal (seda-
tion,respiratory depression) side
effects. The a 2- receptor agonists
are another important class of an-
tishivering drugs that, unlike Me-
peridine, produce little respiratory
toxicity. Intravenous Dexmede-
tomidine reduces both the vaso-
constriction and shivering thresh-

olds (Talke et al 1997) .

Conclusion

Intrathecal DXM supplementa-
tion of spinal block seems to be a
good alternative to intrathecal
Sufentanil since it produces pro-
longed sensory block, and it is evi-
dent that this type of block may
be more suitable for major sur-
geries on the abdomen and lower
extremities. Intrathecal dose of
DXM use in present study needs
further clinical studies to prove its
efficacy and safety and to be con-
sidered the suitable dose of DXM

for supplementation of spinal local

anesthetics. A drawback of DXM
supplemented spinal block char-
acteristics in this study is the in-
crease in the duration of motor
block which may not suit short
term surgical procedures or am-

bulatory surgery.

In conclusion, 5 ug DXM seems
to be an attractive alternative as
adjuvant to spinal Bupivacaine in
surgical procedures especially in
those that need quite long time
with minimal side effects and ex-
cellent quality of spinal analgesia.
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Abstract

Background: Transient ischemic dilatation of the left ventricle ob-
served during single photon myocardial perfusion emission computed to-
mography is an important non-perfusion finding that may not only sug-
gest underlying significant coronary artery disease but also an
independent prognostic factor of adverse outcomes.

Aim of the work: To assess the correlation between transient ischem-
ic dilation (TID) of the left ventricle and the amount of ischemia as detect-
ed by myocardial stress/rest Tc-99m Sestamibi Scintigraphy.

Patients and methods: The study retrospectively analyzed 460 pa-
tients who underwent myocardial perfusion imaging (MPI) with stress /
rest sestamibi .Depending on the single photon emission computed tomog-
raphy (SPECT) results, the patients were classified into two groups.
Group 1 (N =231) with positive MPI, group 2 (N=229) with negative study.
The severity of ischemia was graded as mild, moderate and severe. TID
was visually assessed and correlated with SPECT result.

Results: The incidence of TID was significantly higher in patients with
positive MPI than in patients with normal scan (p> 0.001). Among pa-
tients with group 1 .TID was significantly higher in patients with signifi-
cant ischemia ( moderate - large sized defects ) than patients with mild
ischemia (p > 0.001) . Also, patients with multiple perfusion defects had
higher incidence of TID than patients with one perfusion defect (p>0.001)

Conclusion: The study concluded that TID could be used as a marker

for presence of significant myocardial ischemia during SPECT imaging.
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Introduction
perfusion SPECT
(MPS) is a widely utilized non in-

Myocardial

vasive imaging modality for the di-
agnosis of coronary artery disease.
This modality permits quantita-
tion of the perfused myocardium
and functional assessment
through gated SPECT (Poornima
et al., 2004).

Patients with normal MPS have
an excellent prognosis (Galassi et
al., 2001). In contrast, the pres-
ence of high-risk findings, such as
extensive ischemia, reversible is-
chemia in multiple segments,
transient or persistent cavity dila-
tation, or a LVEF <45 percent,
predict patients at high risk for
hard cardiac events (HE) (cardiac
death [CD] or myocardial infarc-
tion (MI) (Iskander et al., 1998)
and may benefit from cardiac
catheterization with possible re-
vascularization (Gibbons et al.,
1999). TID is considered when the
image of the left ventricular cavity
seems to be significantly greater
after stress as compared with that
at rest. TID has been classically
described in myocardial perfusion
examinations performed with the
stress/redistribution thallium-201

protocol (Weiss et al ., 1987). In
this protocol, the images following
stress are obtained almost imme-
diately after radiopharmaceutical
injection, during the period when
the myocardium is under the ef-
fects of physical stress. However,
this signal has also been de-
scribed in other myocardial perfu-
sion scintigraphy protocols, such
as the stress/rest sestamibi pro-
tocol Marcassa et al 1999. The tet-
rofosmin stress/rest protocol (Kin-
oshita et al., 2002) or the dual-
isotope protocol (thallium rest/
sestamibi stress) (Mazzanti et al
.,1996). the
acquisition of images representa-

In these situations,

tive of perfusion under stress is
performed some time after the ex-
ercise test (30 to 60 minutes),
when the myocardium has already
had time to recover from the me-
chanical dysfunction caused by
stress. Transient ischemic dilation
has also been described in situa-
tions in which the myocardium
has not undergone a real stress
situation, such as in the examina-
tion performed with the pharma-
ceutical stimulus of dipyridamole
(Takeishi
(Iskandrian et al.,

or adenosine et al.,
1991)

1990).

and

Thus, some researchers
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consider that the term dilation is
imprecise and should represent,
in most cases, an apparent dila-
tion secondary to diffuse subendo-
cardial ischemia.

Our study aimed to evaluate
the significance of TID in patients
with and without evidence of myo-
cardial ischemia as detected by
SPECT imaging.

Patients and Methods

Four hundred and sixty pa-
(361 males,
retrospectively

99 females)
studied.
These patients had been referred

tients

were

to cardiology nuclear unit to un-
dergo myocardial perfusion scin-
tigraphy. Each patient was sub-
jected to complete history taking,
clinical examination and 2-day
protocol with stress/rest sestami-
bi .each patient had performed a
symptom-limited exercise test on
the standard Bruce protocol. At
peak exercise 20-30mci of sesta-
mibi was injected intravenously.
SPECT images were acquired thir-
ty minutes after injection, cardiac
SPECT imaging was performed.
The images at rest were acquired
sixty minutes after injection of 30
mci of Tc -99m. Images were ob-

tained using double head scintilla-
tion camera (Toshiba ) with a gen-
eral all-purpose collimator inter-
faced to a dedicated computer
system .all images were stored

using a 64X64 matrix.

Qualitative and semiquantita-
tive analyses of tomographic imag-
es were performed .Lung /Heart
ratio was assessed. In the tomo-
graphic images, the short axis
slices were analyzed from the apex
to the base and long axis slices
from septum to lateral wall. Short
axis slices were divided into four
segment (anterior, septal, inferior
and lateral) at the apical, mid and
basal ventricular level. In the ver-
tical long axis ,the apical portion
midway between septum and lat-
eral wall represent the apical seg-
ment resulting in a total 13 seg-
ments for each patient .each
segment of tomographic images
were visually graded on 4 point
scale O=no uptake, 1=moderate to
severe reduced uptake,2=mild to
reduced

moderate uptake,

3=normal uptake. These semi-

quantitative scores have been
shown to provide important prog-
nostic information. Score of < 8 is

small, 9-13 moderate, and > 13
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large (Iskander et al., 1998)

TID was calculated visually, left
ventricular dilatation was consid-
ered if left ventricle is noted to be
larger following exercise than on
the delayed images (Mazzanti et
al., 1996) .

Statistical analysis

All values were expressed as
mean + standard deviation, paired
t-test, ANOVA,
used in the analysis of the results

chi-square were

in this study .For all statistical
analysis, difference were consid-
ered significant for a P-value

<0.05.

Results
Our patients had mean risk
factors 2.43+1.19.the highest risk
Both
groups I and II were compared in

factor was hypertension.

the aspects of age, gender, inci-
dence of risk factors, chest pain,
previous MI and other baseline
date as show in table 1. There is
high incidence of DM and smoking
in group I p<0.05. group I patients
were older than group II (Mean
age 53.85) and represented mainly
in male gender (208/231). TID

was present in one patient from

group II (0.004) while present in
107 patients (46.3%) in group I
(p>0.0001) figl

The incidence of TID in patients
with significant ischemia (group
Ib) was significantly higher than
in patients with mild ischemia
(group Ia) [102 pts (62%) Vs 5 pts
(7%) p>0.0001] (fig. 2)

Forty of 59 patients (67.8%)
with multiple perfusion defects
(multi vessels disease) had higher
incidence of TID than patients
with only one perfusion defect(
perf. def.) [67/172 (39%)
p>0.0001]. Patients presented
with TID had a higher incidence of
increase lung uptake compared to
patients with normal left ventricu-
lar size. Patients with TID were
much more likely to have a history
of prior MI, previous revasculari-
zation .pts with TID were more
likely to have a positive ECG re-
sult. .Figure (3) shows an example
of a patient with TID

MPS
demonstrate total reversibility of

Stress/rest sestamibi

apex, anterior, septum and lateral
wall,
left ventricular dilatation

also shows stress induced
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Table 1: Clinical correlates.

Group I Group 11 P value
Age 53.65+8.7 50.47+8.8 <0.000
Male gender 90% 66.4% <0.0001
Hypertension 55.8% 48.5% <0.11
Diabetes mellitus 39.4% 25.3% <0.001
Dyslipidaemia 48.5% 47.2% <0.77
Smoking 64% 42% <0.0001
Obesity 16% 22.3% <0.89
Mean risk factors 2.57 2.28 <0.010
Previous MI 32.9% 0.4% <0.0001
Previous revascularization 23.8% 3.9% <0.0001
Resting chest pain 68% 74.2% <0.13
Resting ECG changes 66.2% 35.4% <0.0001
200
200 o
190 L.V.size
+ Blrormal v size
G ol B TID

0
Result of MPI
O=negative,1=positive

Fig. 1 : Incidence of TID according to result of MPI.
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300

100 o

L.V.size

llrormal v size

4 : 4 ETID
Size of perf.def. 0=no def,1=mild ischemia
2=sianificant ischemia

Count

Fig. 2 : Incidence of TID according to result of size ischemia

Fig. 3 : Stress/rest sestamibi MPS demonstrate total reversibility of

apex, anterior, septum and lateral wall, also shows stress in-
duced left ventricular dilatation
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Discussion

Patients with extensive perfu-
sion defects on MPS are at high
risk for hard cardiac events (CD or
MI) (Iskander et al., 1998) and
may benefit from cardiac catheter-
ization with possible revasculari-
zation (Gibbons et al., 1999) While
patients with normal MPS have an
excellent prognosis (Galassi et al.,
2001).

Transient ischemic dilatation of
the left ventricle observed during
MPS is an
perfusion finding that is often as-

important non-
sociated with severe and extensive
coronary artery disease (CAD) (Ro-
manens et al., 2001) as well as an
increased risk of adverse out-
(Abidov et al ., 2005) An
entirely normal stress MPS study

comes

does not always imply an excellent
prognosis. In patients with other-
wise normal MPS, TID is an inde-
pendent and incremental prognos-
tic marker of cardiac events even
after significant clinical variables
are accounted for. Evaluation of
TID may be purely visual or based
on calculation of TID ratio be-
tween stress and rest images
.manual or automatic definition of
the myocardial wall boundary is

possible in non gated images to
calculate TID ratio (Kakhki et al.,
2007). It was classically described
using the protocol with stress/
redistribution thallium. (Weiss et
al.,1987)
when other protocols, such as the

but may be present

stress/rest sestamibi - (Marcassa
et al., 1996) or the dual-isotope
protocols, are used 9Mazzanti et
al., 1996). The underlying mecha-
nisms of TID include: 1- the pres-
ence of myocardial stunning as a
possible cause of a true increase
in LV size after exercise- or phar-
macologically-induced ischemia,
2- a pseudo dilation effect due to
diffuse sub endocardial ischemia

(Kakhki et al., 2007).

This study analyzed whether
the transient ischemic dilation
value visually calculated is asso-
ciated with moderate to extensive
myocardial ischemia detected on
the myocardial perfusion exami-
nations performed using the 2-day
protocol with stress/rest sestami-

bi.

The results obtained showed
TID was significantly present in
patients with ischemic heart dis-
ease. Furthermore, TID was signif-
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icantly correlated with the extent
(multiple perfusion defects) and
severity of stress induced perfu-
sion abnormality. Thus presence
of TID suggesting greater ischemic
burden .The patients with more
severe and extensive ischemia,
multi vessel-type of perfusion ab-
normality had more probability of
having TID. Patients with TID
were frequently diabetic, smoker,
and had history of revasculariza-
tion and prior MI, also they fre-
quently associated with increase
lung uptake and reduced duration
of exercise time. The finding of TID
was likely to represent extensive
ischemia, because: 1) it was rever-
sible; 2) the amount of ischemia
had to be large enough to cause
apparent transient ventricular en-
largement even in a planar study;
and 3) such ischemia was likely to
be severe because it lasted for at
least one-half hour after stress, a
time at which wusual exercise-
induced ischemia would be ex-
pected to have been resolved.

Abidov et al., (2004) reported
that an abnormal TID ratio had
high sensitivity and specificity
(71% and87% respectively) for se-
vere and extensive coronary artery

disease. In addition, multivariate

logistic regression analysis
showed that the presence of ische-
mia and LAD territory perfusion
abnormalities were independent
predictors of TID (Kakhki et al.,

2007).

Some observers have reported a
subgroup of patients with signifi-
cant epicardial disease on angio-
graphy that shows TID in the ab-
sence of reversible defects (Kakhki
et al.,2007)
disease producing global ischemia

.Severe multi vessel

with uniform perfusion ("balanced
ischemia") is the generally accept-
ed explanation (Choong et
al.,2004). TID
could be a very useful scan indica-

In such cases,

tor of severe underlying CAD.
However, cautious scan interpre-
tation is required whenever. TID is
associated with uniform perfusion
because there is a high incidence
of non coronary causes and tech-
nical artifacts .It is well document-
ed that significant epicardial athe-
romatous disease could be present
even if there is no angiographic
evidence of disease. This has been
convincingly shown by intravascu-
lar ultrasound in the presence of
diffuse disease and arterial remod-
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eling. Several other causes of TID
in the absence of significant epi-
cardial stenoses have been report-
ed. These include severe hyperten-
sion with myocardial hypertrophy;
hypertrophic cardiomyopathy; and
dilated cardiomyopathy (Robinson
et al., 2007). Reduced coronary
flow reserve has been reported in
these patients (Kakhki et al.,
2007). Also small left ventricles
could be more prone to elevated
TID ratios for technical reasons
(Hung et al.,2007)TID occurring in
the absence of perfusion defects
was associated with a worse prog-
nosis than otherwise attributed to
patients with normal SPECT MPI
and no TID (Abidov et al., 2007).

When TID is seen without per-
the
physician should carefully scruti-

fusion defects, interpreting
nize all of the available clinical
and stress test data for other
signs of ischemia to identify pa-
tients in whom it might be appro-
priate to test further for possible
extensive CAD. For example if the
TID in "normal" perfusion MPS is
associated with post-stress stun-
ning, as manifested by new re-
gional wall motion abnormalities,
it is more likely that the patient

has severe CAD as a cause of TID
and catheterization may be appro-
priate (Abidov et al., 2005).

Conclusion

Our data showed TID was sig-
nificantly present in patients with
ischemic heart disease. Further-
more, it was significantly correlat-
ed with the extent and severity of
stress induced perfusion abnor-
mality. Also it was associated with
other higher risk MPS variables
(presence of reversible perfusion
defects, extent and severity of is-
chemia and increase lung uptake)
Thus, presence of TID suggesting
a greater ischemic burden and
could be a marker for significant
ischemia during Myocardial Tc-
99m Sestamibi Scintigraphy
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Abstract

This study was designed to assess results of Ilizarov wire external fix-
ation using a ligamentotaxis technique for tibial plateau fractures.

Twenty two patients underwent Ilizarov external fixation for tibial pla-
teau fractures. The mean patients age was 31 years (22-62 years).19
were closed and 3 were open injuries. Fractures were classified accord-
ing to Schatzker’s staging system. After a minimal of 1 year follow-up
each affected knee was evaluated using Rasmussen’s 30-point clinical
grading system and radiological evaluation.

There were 14 type-V and 8 type-VI Schatzker tibial plateau fractures.
Complications consisted of: 2 superficial infections, 3 pin site infections,
and 1 peroneal nerve palsies. No soft tissue necrosis or devitalisation oc-
curred. The mean interval between surgery and full weight bearing was
3.2 months (rang 2.8 - 4.7 months). The mean range of knee movement
was 130°. The mean Rasmussen radiological score was 13 (range, 10-
17): excellent in 7, good in 12, and fair in 3. The mean Rasmusssen func-
tional score was 24 (range, 15-28): excellent in 8 patients, good in 10,
and fair in 4.

Illizarov external fixation allows anatomical reconstruction of the artic-
ular surface, stable fixation of fracture fragments, early movement of the
joint, and care of associated soft tissue injuries, without a high rate of
complications.

Introduction of the most challenging problems
Complex fractures of the tibial in orthopedic surgery. To achieve
plateau, types V and VI according good results, the fractures should
to the Schatzker classification, are  be anatomically reduced and ade-
difficult to treat and represent one quately stabilized, but the optimal
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treatment of complex proximal ti-
bial fractures has remained con-
troversial (Watson JT, 1994). Non-
operative measures such as
closed reduction and casting have
yielded poor results and are not
recommended for complex frac-
tures of the tibial plateau(Cole et
al 2004). Methods of acute open
reduction and internal fixation
with plates and screws of complex
fractures of the tibial plateau have
a high
mainly infections,

rate of complications,
posttraumatic
deformities, inability to obtain a
reduction, wound breakdown,
poor outcome despite articular re-
duction because of stiffness, pain,
deformity, wound problems, insta-
bility,and soft tissue problems.
The major concern is their inva-
siveness because of the additional
trauma caused by operative soft
tissue stripping and dissection
(Mills and Nork 1998). Medial and
lateral plate stabilization of com-
minuted bicondylar tibial plateau
fractures with dual incisions is a
useful treatment method; howev-
er, residual dysfunction is com-
mon (Sirkin et al 2000). External
fixation has been gaining increas-
ing interest and application dur-
ing the past 20 years, to decrease

the rate of complications related
with plating (Piper et al 2005).
Minimally invasive techniques
using periarticular fine wires al-
low rigid fixation of small pieces
of cancellous bone and intra-
articular fractures, easy wound
surveillance, early joint mobilisa-
tion and weight bearing, and
minimal soft tissue disruption
(Schatzker et al 1979). We there-
evaluated the
patients with high-

energy tibial

fore clinical re-
sults  of
plateau fractures
treated with Ilizarov wire external
fixator, using a ligamentotaxis
technique and no additional sta-

bilisation.

Materials and Methods

Twenty two patients underwent
Ilizarov wire external fixation for
high-energy tibial plateau frac-
tures. The mean patient age was
31 (range, 22-62) years. 12 in-
jured the right and 10 the left
knee. 19 were closed and 3 were
open injuries. 7 patients had asso-
ciated fibular head and neck frac-
tures. Injury mechanism were: fall
from motorcycle in 5 patients, mo-
tor vehicle accident in7 patients
and fall from a height in 10 pa-
tients.
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No other major organ or skele-
tal injury.

Anteroposterior radiographs
were used to determine the extent
of medial and lateral plateau in-
volvement, whereas lateral radio-
graphs were used to gauge the ex-
tent of posterior displacement of
condyles, degree of articular com-
minution, and joint depression.
Fracture patterns were classified
according to Schatzker’s staging
system (fig.1).

The extent of articular condylar
depression was measured either
from the remaining intact articu-
lar surface or from a line drawn as
an extension of the other tibial
condyle to the point of maximum
depression.

Condylar widening (an indirect
indicator of articular comminu-
tion) was measured in relation to
the intact femoral condyle. Open
fractures were immediately irri-
gated and debrided prior to de-
19 closed

fractures had severe soft tissue

finitive fixation 8 of
injuries, as : compartment syn-

drome, abrasion, contusion,
crushing, or marked swelling. Pro-

phylaxis with a cephalosporin an-

tibiotic was used routinely.

Operative Technique:

We used the the Technique of
ligamentotaxis described by Ka-
taria et al (2007) : -

The patient was positioned on a
table.
Knowledge of neurovascular anat-

radiolucent operating
omy was a prerequisite for pin
the

Fine wires were placed

placement using circular
frame.

through safe tissue corridor.

The principle of ligamentotaxis
was used to achieve metaphyseal
reduction.

Concomitant soft tissue inju-
ries such as meniscal, cruciate, or
collateral ligament injuries were
left alone at this stage, and the
knee was spanned by the fixator.
Two to three 1.8-mm wires were
inserted through the femoral con-
dyles at the level of superior pole
of patella and were tensioned to
an adequately sized ring placed
parallel to the knee joint axis. A
second ring was placed in the
tibia, just distal to the metaphy-
seal component of the fracture
and the wires were tensioned on
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it. Threaded rods were then used
to connect these 2 rings (spanning
the knee joint).

Closed
formed using the principle of liga-

reduction was per-

mentotaxis. If closed reduction
failed indirect open reduction was
done, through a 3- cm incision
just lateral or medial to the tibial
crest, the crushed metaphyseal
component was lifted to restore
the articular surface. The defect
so created in the metaphyseal re-
gion was buttressed with bone
grafts.

After achieving adequate reduc-
tion, 2 to 4 counteropposed olive
wires (1.8-mm Kirschner wires
with 4-mm beads located eccentri-
cally in the wires) were placed in
the juxtra-articular bone support-
ing the soft cancellous bone frag-
ments, parallel to the knee joint,
each was tensioned to 30 kg and
attached to the proximal fixation
ring. The juxta-articular pins were
placed at least 15 mm away from
the joint surface to prevent synovi-
al contact. Each wire was posi-
tioned centrally in the midportion
of each condylar fragment and
perpendicular to the major frac-

ture lines, so as to act in a lag
fashion and provide maximal in-

tercondylar compression.

This ring was placed at the lev-
el of fibular head, which was used
as a buttress plate when intact.
By placing an olive wire through
fibular head obliquely into the lat-
eral condyle and tensioning it, the
fibular head was compressed into
the lateral condyle. Wires were
then attached and tensioned to
this ring. The distal ring was
placed just proximal and parallel
to the ankle joint. Fixator rings
should allow 1.5 cm of clearance
over the anterior crest of the tibia
and 3 to 4 cm of clearance around
the posterior calf to accommodate
postoperative swelling. Care was
taken to restore the mechanical
axis in relationship to the con-
dyles. Isometric quadriceps exer-
cise and hip raising exercises were
started from postoperative day .

The femoral ring was removed
at 3 weeks and knee mobilisation
initiated. Weight bearing status
was touch down initially, then ad-
vanced to partial when callus was
noted on radiographs. Serial radi-
ographs were taken at 2-week in-
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tervals to detect any deviation of
the mechanical axis during exter-
nal fixation.

Radiographic healing was de-
fined as obliteration of the ma-
jor fracture line in both views.
Clinically, healing was defined as
the ability to bear full weight
with a varus and valgus stress

to the injured tibia without
pain.

After radiographic healing,
frame dynamisation was per-

formed by loosening proximal and
distal rings to decrease pin bone
stresses and to transmit weight-

bearing forces to the bone. Incom-
plete fracture healing was as-
sumed when pain or subtle radio-
graphic changes were present
The
frame was retightened to allow
further Two pa-
tients required bone grafting to
Further

dures, adjustment of frames, time

after frame dynamisation.

consolidation.

achieve union. proce-
during fixation, time to union, and
complications were recorded. At
the final follow-up (minimum of 1
year), patients were evaluated us-
ing the Rasmussen 30-point clini-
cal grading system and the Ras-
mussen radiological evaluation of
the knee (Rasmussen 1973).

Schatzker’s classification of Tibial Plateau Fracture. Courtesy : Rock-

wood and Green’s Fractures in Adults. 4t Edition. Lippincott-Raven

Publishers).
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Results
There were 14 type-V and 8
type-VI Schatzker tibial plateau
fractures. The mean interval be-
tween injury and surgery was 7
2-21)
compartment syndrome (in 5 pa-

(range, days. Impending

tients) was the most common
cause of delay in surgery. No pa-
tient required blood transfusion.
The mean hospital stay was 10
(range,5-28) days. The mean inter-
val between surgery and full
weight bearing was 3.2 (range,

2.8-4.7) months.

Ligamentotaxis technique alone
the
fracture in 15 out of 19 closed

was sufficient to reduce
injuries, while indirect open re-
duction was done in the remain-
ing 4 patients. There was no non-
union, septic arthritis, myositis
ossificans, overt pulmonary embo-
lism or deep venous thrombosis.
Neither was there soft tissue ne-
crosis or devitalisation. Complica-
tions included superficial infection
in 1 patient, pin site infection in 3
patients, and peroneal nerve palsy

in 1 patient.

The respective mean values for

fracture depression and displace-

ment were 8.2 (range, 3-17) mm
and 11.3 (range, 4-28) mm preop-
eratively and 1.6 (range, 0-7) mm
and 2.2 (range, 0-5) mm postoper-
atively, as assessed by condylar
widening.

The mean Rasmussen radiolog-
ical score was 14 (range, 10-18):
excellent in 7, good in 12, and fair
in 3. Although varus or valgus in-
stability was noted in 7 patients,
none of them complained of func-
tional instability. The mean range
of knee movement was 2° (range, -
40-89) of extension to 132° (range,
900 - 14009) of flexion. Knee move-
ment was significantly more im-
proved in patients starting mobili-
zation within 3 weeks compared
to those starting later. Four pa-
tients complained of an occasional
ache on exertion. 20 of 22 patients
could walk normally outdoors for
at least one hour. The remaining 2
described decreased walking ca-
pacity (about half an hour), one of
them needed to change his occu-
pation.

The mean Rasmusssen func-
tional score was 24 (range, 15-28):
excellent in 8, good in 10, and fair
in 4.
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AP, Lat. X-ray of 40 years old man with tupe VI tibial plateau fr.

AP, Lat. X-ray 3 months after surgery with complete union of fr.
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After one month

AP, Lat. X-ray 4 months after surgery with complete union of fr.
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Discussion

Treatment of high-energy tibial
plateau fractures remains contro-
versial. Traction and cast bracing
provides poor results. (Decoster et
al 1988) open reduction and inter-
nal fixation with double plating re-
quires large amounts of soft tissue
mobilisation and stripping to
achieve satisfactory results. This
devitalises soft tissue and hinders
wound healing (Christnsen et al
1990). Moore and his associates
1987 reported infection rate 23%
with dual plating of bicondylar
fractures. Young and his asso-
ciates (1994) reported high com-
plication rate (87.5% deep infec-
tion rate) with dual plating for
comminuted or bicondylar frac-
tures. Hybrid fixation using lateral
open reduction and internal fixa-
tion combined with unilateral ex-
ternal fixation does not address
medial condylar comminution, be-
cause of the larger diameter of
half pins and poor purchase in
metaphyseal bone (Rangitsch et al
1993).

Limited internal fixation or lat-
eral open reduction and internal
fixation alone incompletely ad-

dress the metadiaphyseal dissoci-

ation, resulting in collapse be-
neath the unsupported plateau
(Stannard et al 2004).

Closed

open reduction using small ten-

reduction or limited
sioned wires prevents further iat-
rogenic soft tissue injury and min-
imises additional devitalisation of
the bone and periosteal and endo-
steal blood supply. It offers superi-
or juxta-articular, metaphyseal
purchase, fixes small cancellous
osteoporotic fracture fragments,
and allows for early range of
movement and weight bearing.
This reduces hospital stays and
costs (Katsanis et al 2005). Maur-
sio and his associates 2007 re-
ported that the olive wire provides
superior reduction and interfrag-
mentary compression of metaphy-
seal fracture components and fa-
cilitates fine adjustment of
rotational deformity. Early weight
bearing stimulates fracture heal-
ing by axial micromotion without
shear. Simultaneous distraction
on both sides of the joint helps to
achieve a ligamentous reduction.
Small wire external fixation com-
bines the benefit of traction, exter-
nal fixation, and limited internal

fixation, whilst allowing accessibil-
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ity to the soft tissue for wound
checks, pin care, dressing chang-
es, measurement of compartment
pressure, and monitoring of neu-
rovascular status. Thus, it is indi-
cated in periarticular fractures
with metaphyseal / subchondral
comminution that precludes rou-
tine plate and screw stabilisation.
It is also indicated in plateau frac-
tures that present with diaphy-
sealmetaphyseal comminution
and major extension into shaft re-
gion, as well as in complex frac-
tures with soft tissue-associated

compartment syndrome and loss.

In this study, we used Ilizarov
external fixator in 22 patients with
high energy tibial plateau frac-
tures. The mean interval between
injury and surgery was 7 (2:21
days). The mean hospital stay was
10 (rang 5-28 Days). The mean in-
terval between surgery and full
weight bearing was 3.2 Months.
Complications included superficial
infection in 2 patients, pintract in-
fection in 3 Patients and peroneal
nerve palsy in 1 patientn.

The mean functional score was
excellent in 8 patients, good in 10
patients and fair in 4 patient.

These results correlate with that
2008 who used
circular external fixator with the

of kataria et al

same principle of ligamentotaxis
for reduction and fixation of tibial
plateau fractures. They assumed
that, a mechanically stable and
adjustable ring fixator can span
across a fracture gap in cases with
comminuted or minimal bone loss.
directed
across the site of bone loss or

Compression can be
fracture gap without additional

bone grafting. Rotational and
translational deformities can be
corrected as consolidation pro-

gresses.

When surgery is performed ear-
ly, anatomical reduction and liga-
mentotaxis are more easily
achieved, with the extent of open
surgery minimised. Wire external
fixation is the only viable option
for early surgery, whenever severe

soft tissue injuries are present.

Mourizio and his associate
2007 reported that full ring stabil-
isation is preferable to monolater-
al shaft stabilisation because the
cantilever loading is accentuated
when a proximal ring is attached
to a solitary diaphyseal bar, and
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the monolateral construct cannot
easily dynamise the fixator. Ade-
quacy of reduction is the most im-
portant factor to predict outcome.
Intra-articular comminution with
depression is difficult to treat;
even if accurate anatomical reduc-
tion is obtained, late collapse and
deformity on weight bearing pre-

cludes good functional results.

Range of knee movement was
better in patients starting mobili-
sation at the third week postoper-
atively . Longer immobilisation at-
tained a mean range of movement
of 15° less than that achieved by
Results im-

earlier mobilisers.

proved with experience, careful
preoperative planning, and thor-
ough knowledge of neurovascular
anatomy.

Pin tract infection is a potential
problem despite the use of small

wires.

To avoid the disastrous compli-
cation of septic arthritis, we rec-
ommend placing wires at least 15

mm away from the joint surface.

Conclusion
Ilzarov external fixation seems

to offer a promising results in

treatment of high-energy tibial
plateau fractures. It allows nearly
anatomical reconstruction of the
articular surface, stable fixation of
fracture fragments, early rehabili-
tation of the joint, and care of as-
sociated soft tissue injuries, with-
out a high rate of complications.
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KIRSCHENER WIRE FIXATION
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Department of Orthopedic Surgery, Mansoura Faculty of Medicine, Egypt.

Abstract

Fractures of the scaphoid comprise 70% to 80% of injuries to carpal
bone. Studies suggest that only 5% to 10% of these fractures proceed to
non-union. This risk of delayed heating or non-union have been attributed
to delay in beginning treatment, inadequate immobilization, displacement
of the fragments, instability due to ligamentous injury or inadequate
blood supply of the proximal fragment.

Non-union of the scaphoid usually causes pain and weakness, which
interfere with work and sport, also non-union would most probably result
in carpal osteoarthritis.

Sixteen patients with symptomatic non-union of the scaphoid had been
treated by iliac bone graft and Kirschener wire fixation in Mansoura Uni-
versity Hospital. The patients presented with pain, limited range of wrist
motion and weak grip strength. The average age was 27.6 years. The av-
erage time of delay before the operation was 32 months (3 months - 60
months). The average duration of follow up period was 9 months.

Union was achieved in 15 patients (93.75%) at an average period of 20
weeks (16-28 weeks). According to Weightington wrist scoring system: 13
patients (81.25%) had excellent results, 2 patients (12.5%) had good re-
sults, one patient (6.25%) had poor results, and no fair results.

Iliac bone graft and Kirschner wire fixation is an effective procedure
Jor management of scaphoid non-union. It is simple, economic procedure
that does not need special equipments and fixation does not add much to
the operative time.
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Introduction

Fracture of the scaphoid bone
is the most common fracture in-
volving the wrist. It comprises
70% to 80% of injuries to carpal
bone. (Roolker et al, 1996). Failure
to recognize the original injury, in-
appropriate or incomplete treat-
ment, displacement of fragments
or instability due to ligamentous
injury or inadequte blood supply
of the proximal fragments are rea-
sons, for the prevalence of sca-
phoid nonunion. (Stark and Rich-
ard, 1988).

Studies suggest that only 5% to
10% of fractures of scaphoid bone
proceed to nonunion (Cooney and
1988). Although not
symptomatic initially most (if not

Linschaid,

all) scaphoid nonunions progress
to produce a painful wrist with
im-paired function, clinically sig-
nifi-cant loss of motion, increased
weakness and degenerative arthri-
tis (Daly and Gill, 1996). (Ruly
and Stinson 1985).

The objective of treatment non-
united scaphiod are to decrease
carpal instability by realigning
and lengenthing the foreshortened

scaphoid and maintaining the re-

duction by internal fixation and
bone graft technique (Freedman et
al, 2001).Fernandes (1990), re-
ported that cancellous inlay graft
must be considered the treatment
of choice for stable scaphoid non-
un-ion.

Displaced scaphoid nonunions
are more difficult to treat which
requires specific treatment direct-
ed at fracture reduction, bone ap-
postion, internal fixation and bone
graft technique. The aim of this
study is to evaluate the results of
treatment of ununited fractures of
the scaphoid by iliac bane graft
and kirschener wire fixation.

Patients and Methods

This prospective study included
sixteen patients with nonunited
fracture scaphoid treated at Man-
soura University hospital. The pa-
tients average age was 27.6 years,
with a range of twenty to fifty five
years. Fifteen were males and only
one female. The dominant writ
was involved in 10 cases, and the
non dominant wrist was involved
in 6 cases. The mean delay from
the recalled time of injury to start
of management was 27.18 months
with range from 3 to 60 months.
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Any case with severe osteoarthri-
tis, avascular necrosis, associated
with wrist injuries or carpal insta-
bility was excluded.

A history was taken covering
details of initial injury and treat-
ment, current problem and func-
tional level of activity. All patients
were evaluated clinically using
wrightingon Hospital wrist scoring
system (Mass, 2001) with regards
to pain, function, wrist motion
and grip strength (table 1).

Wrist motion:

For measurement purpose,
wrist motion was documented in
four directions: flexion, extension,
radial deviation and ulnar devia-

tion.

Wrist range of motion was eval-
uated with the elbow flexed to 900
and the forearm pronated. (Smith
and Cooney, 1989).

Gripe strength test:

Gripe strength measurement
performed for every patient using
a sphygmomanometer. The cuff
was inflated up to 20mm Hg and
the patient was asked to squeeze
it as hard as he can. A reading of

200 mm Hg or over should be
achievable with normal hand com-
pared with the other hand. (Ba-
bozkurt and Gur, 2001).

Radiological evaluation:

Plain x-ray including PA with
10 angulations of the table, dead
lateral and PA with ulnar devia-
tion was done for all patients to

verify our clinical diagnosis.

All patients were subjected to
surgical treatment in the form of
iliac bone graft and kirs-chener
wire fixation according to stark
and Richard technique (1988).

Operative technique:

Under general anesthesia, a
pneumatic tourniquet was applied
on the arm. The patient lies su-
pine with the upper limb abducted
and supinated on a side table. The
limb was prepared and draped.

A vertical skin incision incision
measuring 2-3 cm on the volar as-
pect of the wrist was made start-
ing from the scaphoid tubercle
distally and extended proximally
between the tendon of the flexor
carpi radialis muscle and the radi-
al artery. Deep fascia was incised
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in line with the skin incision. The
radial artery was identified and re-
tracted with the lateral skin flap to
On the other
hand, tendon of the flexor carpi

the lateral side.

radialis muscle was identified and
freed from its tunnel in the flexor
Its tendon sheath
was incised and the tendon was

retinaculum.

retracted medially to expose the
volar aspect of the radial side of
the wrist joint. The capsule of the
wrist joint over the scaphoid was
incised longitudinal to expose the
scaphoid bone.

Both parts of the scaphoid as
well as the articular surface of the
radius can be seen readily. A
small, rectangular window of bone
was removed from the volar aspect
of the distal fragment immediately
adjacent to the fracture. Through
this opening, both fragments were
cleared of fibrous tissue and dead
bone, using a low-speed power
burr or curette.

A large cavity was fashioned in
both the proximal and distal parts
of the scaphoid. The volar of the
cortex of the scaphoid was often
deficient, and this deficiency per-
mits an exaggerated volar till of

the distal fragment. Realignment,
reduction of the fracture, and res-
toration of the bone to the proper
length were done. The scaphoid
was transfixed with two kirschner
wires sized 0.5-1 mm, which were
inserted through the distal frag-
ment into the proximal one. Cor-
rect placement of the wires was
them

ensured by observing

through the volar window.

Cancellous bone from the ileum
was packed into the cavity and
cortical bone graft fashioned to fit
into the volar window, and then
the wires be inserted through the
graft to the proximal part of the
scaphoid. Scaphoid reduction,
alignment and position of the
wires were checked with image in-

tensifier.

The Kirschener wires were cut
off beneath the skin. The capsule
was approximated with absorba-
ble sutures, the skin was closed
by absorbable subcuticular suture
and the extremity was immobi-
lized in

thumb-spica plaster

splint.

With postoperative elevation of
the limb, allow free range of mo-
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tion of the fingers and postopera-
tive x-ray was done. Patient was
discharged from the hospital one
or two days after surgery.

Postoperative follow-up:

All patients were followed
monthly for nine months. In the
first three months, the patients
were subjected to anteroposterior
and lateral view x-rays monthly
without removing the cast to ob-
serve the advance of union and

position of the wires.

In the second three months,
the cast was removed and pa-
tients allowed to do light exer-
cises to re-gain the range of mo-
tion of the wrist when the union
was ob-served. X-ray was done
monthly. At the end of this pe-
riod, the Kirs-chener wires were
removed usual-ly under local an-
esthesia after the fracture had

united.

In the last three months, the
allowed to do
original wrist

patients
their
and mo-tion,

were
function
and final assess-
ment was done according to the
same score at the end of this
period.

Results

Overall final results:

A) clinical: According to wrigh-
tistion hospital
(Mass, 2001),
(81.25%)
two patients (12.5%) had good re-
sults, one patients (6.25%) had

scoring system
thirteen patients
had excellent results,

poor result and no patients had
fair results.

B) Radiological: only one frac-
ture (6.25%)
otherwise all
(93.75%) united.

was mnon united,

other Fractures

Postoperative clinical results:

1- Pain

Postoperative,
(43.75%) had no pain, eight cases
(50%) had occasicenal pain and

Seven cases

one case (6.25%) still had severe

pain and serious limitation of

activities. Improvement in wrist
pain after surgery is shown in (ta-

ble 2).

2- wrist motion

The mean postoperative range
of dorsiflexion, palmar flexian. ul-
nar deviation and radial deviation
of affected hand was 53.65,
57.189, 33.75°, 15.370 respective-
ly compared to 64.75°, 72.06°,
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Tablel1 : Wrin htin-ton Hospital Wrist Scoring System.

Subjective Parameters

Pain

Excellent: Negligible or no pain.

Good: Occasiond pain & /or no compromisein activities & /or
mild discomfort with strenuous use.

Fair: Moderate pain, tolerable but some limitation of activities.

Poor: Sever pain &/or serious limitation of activities (VAS < 4).

Function

Excellent: Back to preinjury activity level.

Good: Back to usual sports | activities with some limitations or
discomfort.

Fair: Can perform activities of daily living (ADL) but can not
return to high demand wrist activities.

Poor: Can perform ADL with some limitation / discomfort.

Motion

Excellent: Equd to the opposite side

Good: Less movements than the opposite side but more than
functional range of movements (FRM)'".

Fair: FRMonly.

Poor: Stiff and less than FRM,

Obj ective M easur ements

Grip strength

Excellent: D** > 90% of the opposite side.
ND***: > 75% of opposite side.

Good: D: 76% to 89% of the opposite side.
ND: 51% to 75% of the opposite side.

Fair: D: 51% to 75% of the opposite side.
ND: 25% to 50% of the opposite side.-

Poor: D: < % of the opposite side.

ND: < 25% of the opposite side

Subjectiverating (Total subjective scor es)

15-35 Dissatisfied (DS)

36-55 Partialy satisfied (PS)

55-80 Very satisfied (VS)

Overdl rating (Total o(subj ective and objective scores)
20 - 40 Poor (P)

41 - 60 Far (F)

61-80 Good (G)

81-100 Excellent (E)

FRM: 5 of flexion, 30 of extension, 10 of radial deviation, 15 of ulnar deviation. D: Dominart side.
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39.43, 18.25° of dorsiflexian, pal-
mar flexian, ulnar deviation and
redial deviation respectively of the
non affected hand. Yet, the differ-
ence was still statistically signifi-
cant (P < 0.001). Improvement in
motion after

wrist surgery is

shown in (table 3).

3- Hand Grip Strength:

The mean postoperative grip
strength of the affected hand was
203.12 mm Hg compared to 233
mm Hg of the non affected hand.

The difference was statically
sig-nificant (P < 0.01). Improve-
ment in grip strength after surgery
is shown in (table 4).

Postoperative radiological re-
sults:

At the end of the follow up peri-
od which was 9 months fifteen pa-
(93.75%)

union in a time ranged from 16-28

tients achieved sound
weeks with mean of 20 weeks and
only one case (6.25%) had failed to
unite.

Table(2): Improvement inwrist pain after surgery.

Pain Preoper ative Postoperative
Fair (V.A.S459) & 11 1
Poor (V.A.S<4) (68.75%) (6.25%)
Excdllent (V.A.S9-10) & 5 15
Good (V.A.S56-89) (3L.25%) (93.75%)
Total 16 (100%) 100%
P =0.0003

Table(3) : Improvement inwrist motion after surgery.

Wrist motion Preoper ative (M ean) Postoperative (M ean)
Dorsiflexion 39.56 53.56
Palmer flexion 39.93 57.18
Ulnar deviation 2343 33.75
Radial deviation 10.31 15.37
P=0.001

Table (4): Improvement in Grip Srength after surgery.

Preoperative M ean

Postoperative M ean

Grip gtrength

109.68

203.12

P=0.001
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Casel : male patient, 22 year, time since injury 22 months.

C) Final Postoperative x-ray (Excellent result, score 100).
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Casell : male patient, 32 year, time since injury 32 months.

B) Immediate postoperative x-ray.

C) Final Postoperative x-ray (Excellent result, score 90).

256



Benha M. J.

Vol. 26 No 3 Sept. 2009

Caselll: mae patient, 25 year, time since injury 30 months
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C) Final Postoperative x-ray (Excellent result, score 90).
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Discussion

The scaphoid serves as a me-
chanical tie-rod connecting the
proximal and distal carpal rows
and maintains carpal length while
transmitting the driving force for
wrist motion from the distal row to
the intercalated proximal
(Smith and Cooney, 1989).

row

Scaphoid fracture is a chal-
lenge for hand surgeons. There is
a risk of delayed healing or non-
union not only because of the
compromised blood supply, but
also, because of the persistent
forces applied to the scaphoid as a
result of its critical position be-
tween the proximal and distal car-
pal rows (Toby et al, 1997).

The scaphoid bone is primar-ily
an intra-articular bone, which im-
plies that fracture healing can
only occur via endo-steal vessels.
The disruption of which by bony
fracture may pro-duce avascular
necrosis and pro-longed fracture
healing and it is seen more often
with proximal scaphoid injuries
(Mathoulin and Haerlly, 1998).

Failure to recognize the origina-
linjury, inappropriate or incom-

plete treatment and inadequate
methods to assess fracture union
also add to the difficulty in man-
agement of scaphoid fractures.
(Cooney et al, 1988).

Most nonunions progress to
produce a painful wrist with
im-paired function, clinically

signifi-cant loss of motion, in-
creased weakness and degen-

erative arthri-tis. (Fernandez

1990).

The ideal treatment of scaphoid
nonunion remains obscure and
controversial. Treatment for sca-
phoid nonunion should aim not
only to heal the osseous defect but
also:

(1) To decrease carpal instabili-
ty by realigning and length-
ening of foreshortened sca-
phoid and

(2) To maintain the reduction
by internal fixation and bone
graft technique. (Film and

Herbert, 1996).

Internal fixation of the sca-
phoid is a difficult task regarding
its small size, unique geometry
and predominance of articular
surface area.
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Internal fixation without bone
graft has been used for scaphoid
nonunion but reported union rate
varies from O to 80%. (Frenandez,
1990). Maudsley and Chen, 1972,
reported low union rate of 32.3%
only with screw fixation alone.
Leyshon and his colleagues 1984,
reported that 80% of their patients
healed following internal fixation
with A-O scaphoid lag screw.

Bone grafting

Bone grafting has been the
most popular surgical treatment
and remains the procedure of
choice for scaphopid nonunion.

Russe 1960, described tech-
nique of inlay graft using a volar
approach in which corticocancel-
lous graft was set in a cavity made
in proximal and distal fragments
to serve as osteogenic material
and stabilize the fracture. Russe
reported 90% bony union after an
average of 4.6 month. Stark and
his colleagues., (1987), reported
81 % union rate using Russe tech-
nique.

Bone grafting and internal
fixation:

In view of the fact that inlay

grafting procedure of Russe pro-
vides a high union rate in stable
scaphoid nonunion, its indication
should be
against interpositional bone graft-

carefully weighted

ing and internal fixation, which is
the current method of treatment
for unstable nonunion with flexion
deformity and associated carpal
instability.

Linscheid and his colleagues
(1992), reported on six cases of
palmar wedge grafting that used a
similar technique in which a bi-
cortical iliac graft was impacted
between the fragments of the sca-
phoid. Internal fixation was done
with Kirschener wires.

Fixation with kirschner wire is
easy to accomplish and add little
to the operating time. Coony and
(1988),
that there was a trend toward a

Liensield demonstrated
greater rate of union when Kirs-
chener wires were incorporated
with bone grafting than when

bone grafting was used alone.

In this series, we treated 16 pa-
tients with scaphoid nonunion by
iliac bone graft and kirschener
wire fixation. Follow up period was
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nine months. Fifteen patients
(93.75%) had union at an average
time of 20 weeks (range 16-28
weeks), while one case failed to
achieve union. Stark et al., (1988),
reported union rate of 128 pa-
tients (97%) in an average of 17
weeks with range 8-33 weeks us-
ing iliac bone graft and Kirschener

wire fixation.

In this series, seven cases
(43.75%) had no pain, and eight
cases (50%) had occasional pain.
In Stark's series, 98 patients
(67.34%) had no pain, and 34 pa-
(23.12%)

tients had occasional

pain.

In this series, the average wrist
movement postoperative was dor-
(530),
(570). The average postoperative

siflexion palmar flexion
loss of grip strength was 13%, and
postoperative impairment of func-
tion was 17%. Basbozkurt (2001)
reported 580 of postoperative dor-
siflexion, 53° of palmar flexion,
postoperative loss grip strength of
15%
ment of function of 21%.

and postoperative impair-

We supplemented the wire fixa-
tion by a cast average duration of

about fourteen weeks with mini-
mum duration of twelve weeks
and maximum duration of twenty
weeks. Coony et al., reported an
average duration of immobilization
of seventeen weeks after treatment
with bone grafting with or without
Kirschener wires. Stark et al., re-
ported an average of seventeen
weeks (maximum 33 weeks) of im-
mobilization after bone grafting
and insertion of Kirschener wires.

In this series, there was statis-
tically significant delay in the un-
ion time when the sclerosis was
affecting the proximal fragment.
This established by
Cooney et al., (1980) as they re-

fact was

ported that osteosnthesis of proxi-
mal third nonunion take longer to
heal and may be technically diffi-
cult to perform and grafted non-
union of the proximal third of the
scaphoid take longer to heal than
grafted nonunion of the middle or
distal thirds, this is probably due
to the fact that a small proximal
fragment is more likely to be avas-
cular and is more difficult to sta-
bilize.

Internal fixation using Herbert
screw results in rapid symptomat
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is relief and functional recovery.
The
sta-bility to allow normal use of
Also
provide more rigid fixation than

screw provides sufficient

the wrist. screw fixation

Kirschen-er wire. The main dis-
advantage of Herbert screw fixa-
tion is its technical difficulty
that requires skill and practice. If
the screw direction is inappropri-
ate it can damage the articular
cartilage. Some scaphoids particu-
larly in female patients are too
small for the successful applica-
tion of the jig. (Herbert and Filam,

1996).

The treatment of non-united
scaphoid fracture, which is com-
plicated by avascular necrosis of
the proximal fragment, remains a
challenge. The
sults reported by a number of

unfavorable re-
investiga-tors, = who have used
conventional autogenous nonvas-
cularized bone grafting procedures
made some authors recommend
other opera-tions as excision of
the proximal fragment, replace-
ment with a prosthesis, allograft,
as well as salvage procedures
such as resec-tion arthroplasty,
partial or total arthrodesis of the
wrist.

Conclusions

Our conclusions from this

study include the following:
i- Iliac bone graft and Kirschen-er

wire fixation is an effec-tive
procedure for manage-ment of
scaphoid non union as it gives
a high rate of un-ion in reason-

able time.

ii- This procedure is simple, ec-

onomic, Kirschener wire fix-
ation does not add much to the
operative time and does not

need special equipments.

iii- There are marked improve-
ments in pain, wrist motion,
wrist function and handgrip
strength with this method of
treatment.

iv- Time of delay since injury until
the operation does not affect
union rate.

v- This type of fixation does not
need a second operation for re-
moval of wires after union as
this can be done in out patients
clinic under local anesthesia.

So, we recommend the use of
this method in treatment of sca-
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phoid fracture non-union with
careful selection of indicated cases
and precise surgical procedure.
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LEVEL OF SENSORINEURAL HEARING LOSS
AMONG CHILDREN

Khayria A. Al-Abduljawad, Ph.D.
College of Applied Medical Sciences, King Saud University, KSA

Abstract

Hearing loss in children, especially the very young is a health problem
that leads to hearing handicapness and inability to acquire speech. In
older children it leads to backwardness and poor academic performance
in classroom. One thousand one hundred and forty (1140) children in a
primary school , aged 6-12 years (50% girls) and (50% boys), were inves-
tigated. Medical history was obtained and otoscopic examination was
carried out. Pure tone audiometry and tympanometry were used to detect
hearing loss (HL) greater than 20 decibels (dB) HL in the frequency 500
hertz (Hz), 1000Hz 2000Hz and 4000Hz. The objective of this study was
to screen children for hearing impairment and its etiology and comparing
the result between children. Results indicate high prevalence of hearing
loss found in this population. Conductive hearing loss was significant
high in the boys comparing to the girls in this study. Hearing impairment
was found in 41 children giving prevalence rate of (3.6 %). 9 children out
of the 41 had sensorineural hearing loss and mixed hearing loss, with a
prevalence rate of (.79 %) of the total surveyed. Consangunity of parents
of the children was found to be 19% first cousins and 22% second cou-
sins.

Key words: Sensorineural , Hearing impairment, , Otoscope, Audiome-
ter Tympanometry.

Introduction
The prevention of hearing im-
pairment can be very effective, but
it needs to be clear in scope, strat-
egy and This
study examined the aetiology of

implementation.

sensorineural hearing loss which

is defined as "a permanent hear-

ing threshold shift of >20 decibels
(dB) or more, at 500, 1000, 2000
or 4000 hertz (Hz) due to a defect
in the cochlea or the auditory
nerve whereby nervous impulses
from the cochlea to the brain are
attenuated" (Alexander Graham
Bell 20007, Occupational Safety
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and Health 1991). Sensorineural
hearing loss (SNHL) in children,
especially the very young is a
health problem with immense psy-
chosocial and economic impact. A
mixed hearing loss is the result of
damage to both conductive path-
ways of the middle ear and to the
nerves or sensory hair cells of the
inner ear. Conductive hearing
loss, which is defined as "hearing
loss due to a disorder of the pin-
na, external ear canal, the tym-
panic membrane, the ossicles or
their attachments, including the
oval and round windows" (David-
son et al 1988) . The study of epi-
demiology of childhood hearing
impairment is essential for the
planning of preventive and reha-
bilitative services including appro-
priate audiological care. A previ-
ous study of the Saudi population
from the four main provinces of
the country showed the preva-
lence of SNHL to be 1.5% (Al-

Abduljawad and Zakzouk, 2003).

Materials and Methods

A sample of 1140 children in a
primary school , aged 6-12 years
50% girls and 50% boys, have
been screened from 2005 - 2008.
Each child was assigned a code

number and a questionnaire was
filled with the help of a social
worker who obtained information
about the child health, vaccina-
tion or any problem relating to ear
or hearing from the parents.

Clinical examinations of the ear
by otoscope were performed. Chil-
dren with wax or foreign bodies in
their ears underwent an ear clean-
ing to remove the wax before
screening, and those with active
discharge were excluded. Tympa-
nometry using Grason Stadler In-
(GSI 33)
formed. The tympanograms were
divided into type A (0-99 mm H20
pressure), type C1 (-100 to - 199
mm H20), type C2 (-200 to - 350
mm H20), and type B (flat curve

corporation was per-

without an impedance minimum).
Tympanograms were performed on
all children except those with
acute or chronic suppurative otitis
media. Pure tone exanimation of
children was carried out using an
screening (Madsen
118). The degree of hearing loss is
generally expressed as an average
in decibels Hearing Loss (dBHL). It
is classified into 6 categories.
Slight (16-25dBHL), mild (26-40
dBHL), (41-55 dBHL),

audiometer

moderate
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moderately severe (56-70 dBHL),
severe (71-90) and profound (90+
dBHL) (Gelfand, 1977) .

A questionnaire modified from
(World Health organization PD/HI
1993) was used which include the
name, age, birth weight, sex, pa-
rental relationship, family history
of deafness, complaints of hearing
and speech problems- and immu-
nization history.

The main objective was to
screen these children for hearing
impairment and its etiology espe-
cially sensorineural hearing loss
type.

Results

The number of children sur-
veyed was 1140. The age range
between 6 to 12 years. 570 were
boys (50 %) and 570 were girls
(50%) Table (1). Hearing impair-
ment was found in 41 children
giving prevalence rate of (3.596%)
3 of these had sensorineural hear-

ing loss, with a prevalence rate of
(0.263 %) of the total surveyed, 6
(0. 526%), with mixed hearing loss
and 32 (2.81 %) with conductive
hearing loss due to otitis media.

This study indicates that high
prevalence of middle-ear patholo-
gy is found 57 (10 %) in young
boys children while in young girls
was 39 (6.82 %) Table (2).

In this paper we report children
with SNHL in this survey where
mixed hearing loss were counted
because its result by damage to
both conductive pathways of the
middle ear and to the nerves or
sensory hair cells of the inner ear.
Three of the children with SNHL
of mild to modrate type (>40dB
loss), the rest suffered MHL dis-
eases.
SNHL
Consangunity of parents of the
found to be 19%
first cousins and 22%

The various causes of

are shown in (Table 3).
children was
second

cousins.
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Table 1 : Details of subjects with respect to Type and degree (N= 570 girls and 570
boys) (prevalence rate of hearing impairment was found in 41 children).

Type and Proportional Overall Proportional Overall Overall
N. of N. of Prevalence
degree of . prevalence Prevalence prevalence | Prevalence o
HL girls % % boys % % %o
girls/ boys
Cond. HL |~ 570 12 2.11 570 20 3.50877 281
Mild
Mixed mild | 57, 2 0.351 570 4 0.70175 0.525
to mod. HL
Mild to
mod. SNHL 570 1 0.175 570 2 0.35 0.263
Total 570 15 2.46* 570 26 4. 5614%* 3.599
Table 2 : Details of subjects with respect to age category of middle-ear pathology for
three groups’ percentage (N= 570 girls and 570 boys).
Total Proportiona Overall Total Proportional Overall
Age of N. of N. of
children .0 1 prevalence Prevalence .0 prevalence Prevalence
Girls % % Boys % %
6 -8 years 190 24 12.6315 190 31 16,315789
8 -10 years 190 11 5.78 190 17 8,947368
10 -12 years 190 4 2.1 190 9 4,736842
total 570 39 6.84% 570 57 10%*

Table 3 : Causes of SNHL among 1140 Saudi Children (N= 570 girls and 570
boys)(3+6=9 SNHL).

Proportional Overall
Cause Number Prevalence % Prevalence %
Consanguinity 2 22.22 0.175
Hyperbilirubinaemia 1 11.11 0.08
Prematurity + Low birth
Weight (LBW) 2 22.22 0.175
Family history with hearing loss 2 22.22 0.175
Fever of unknown etiology 1 11.11 0.08
Unknown cause 1 11.11 0.08
Total 9 100% 0.766 %
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Discussion

Sensorineural hearing loss oc-
curs when there is damage to the
inner ear (cochlea) or to the nerve
pathways from the inner ear (ret-
rocochlear) to the brain. Sensori-
neural hearing loss cannot be
medically or surgically corrected.
It is a permanent loss that does
not only involve a reduction in
sound level, or ability to hear faint
sounds, but also affect speech un-
derstanding, or ability to hear
clearly ( ASHA's Web site).

It is well recognized that hear-
ing is critical to speech and lan-
guage development, communica-
tion, and learning. The earlier
hearing loss occurs in a child's
life, the more serious the effects
will be on the child's development.
Similarly, the earlier the problem
is identified and intervention be-
gun, the less serious the ultimate
impact will be. Hearing impair-
ment in Saudi Arabia in Previous
study was found in 13% of the
1.27% of the
children had hearing impairment
in the left ear and 2.26% in the
right ear whereas 9.47% had hear-
ing impairment in both ears. Sen-
(SNHL)

children surveyed.

sorineural hearing loss

was found among 1.5% of all chil-
dren surveyed (Al-Abduljawad
and Zakzouk, 2003). This is high
in our country compared to other

developed countries.

One of the major causes of
SNHL was found to be the heredi-
This could be attrib-
uted, in part at least, to consan-

tary factor.

guinity which increases the risk of
transmission of both the autoso-
mal recessive and the polygenetic
(multifactorial) inheritance (Fer-
ber-Viart et al., 1996). Perinatal
factors such as prematurity and
low birth weight are considered
risk factors for hearing impair-
ment (Darin et al., 1997).

This study was applied on chil-
dren school (girls and boys) in Ri-
yadh Saudi Arabia, age 6 - 12
years the result showed signifi-
cant increasing children having
Sensorineural hearing loss in boys
was 6 (1.1%) whereas in girls was
3 (0.525%) and conductive hear-
ing loss in boys was 57 (10%) and
in girls 39 (6.84%). These findings
agree with a longitudinal study in
Sweden, 2325 children were hear-
ing tested at age 7, 10 and 13 with
screening audiometry. The screen-
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ing level was 20 dB HL. Approxi-
mately 75% of the children passed
the screening level at all ages.
Hearing loss was more frequent in
boys than in girls at age 13
(16%:9%). The left ear was more
commonly affected than the right
ear. High frequency dips increased
for boys with age, but not for girls
(Axelsson et al., 1987). Middle ear
disease is common in Saudi chil-
dren, studies show prevalence
rates of otitis media with effusion
(OME) was 7.5 % from a total of
9540 Saudi children (Zakzouk and
Abduljawad, 2002) . In a study of
the epidemiology of hearing im-
pairment in childhood, (Davidson
et al 1988) reviewed ten studies
from fourteen countries and found
a prevalence range of 0.56 to 2.3/
1000 for hearing loss greater than
40dB bilaterally in the western
world. They also reported that the
prevalence for the less developed
countries tends to be slightly
higher, with figures between 2.0
and 4.2/1000.

One of the surveys carried out
by researchers at the Center for
Disease Control and Prevention in
Atlanta, USA, estimated that 2 per
cent of all children in the USA are

born with hearing loss and nearly
15 per cent of all children and
young people between 6 and 19
years of age are suffering from
temporary or permanent hearing
loss for reasons ranging from ill-
ness to noise exposure. While the
figures for European children who
are suffering from hearing loss are
expected to be at the same levels.
In the UK, the Royal National In-
stitute for Deaf People, RNID, esti-
mates that about 25,000 British
children aged O to 15 are 'deaf or
hard of hearing'. Of these, 8,000
are severely or profoundly deaf
(World Health Organization, 1993
and Marazita, 1993).

Conclusion
Our findings high
prevalence of hearing loss found

indicate

in this population. The study of
hearing impairment in children is
extremely important because it af-
fects his or her ability to learn, so-
cialize and communicate. It is also
important to correct any hearing
problem found and allow the chil-
dren to progress in their academic
without

development delay or

backwardness (Yoschinaga-Itano
et al., 1998). We recommend early

detection and treatment of chronic
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otitis media. Centers are essential
to effective audiological care ap-
propriate progression training of
personnel, better parent's educa-
tion to increase public awareness
and decreasing family intermar-
riage (consanguinity) is more prac-

ticed as a custom in Saudi Arabia.
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Abstract

Acute and intense psychological stressors induce cell damage in sever-
al organs, including the heart and the liver. Catecholamines appear to
be responsible for the effect of acute stress. It was observed that adrena-
line, through 1-adrenergic receptors; stimulates the release of EGF to the
blood stream. Because catecholamine concentration in plasma remains
high during the stress experience and for some time afterwards, tissues
are exposed to combined effects of both catecholamines and EGF. So, the
present research was devoted to study the effect of EGF on adrenaline in-
duced effects in liver, skeletal muscle and adipose tissue in vitro. Experi-
ments were done on 48 male white New Zealand rabbits, they were clas-
sified into 8 groups each group consists of 6 experiments. The liver,
diaphragm muscle and epididymal fat pads were excised and Glucose
uptalke, net glucose output from liver and glycerol release were measured.
Results revealed insulin like action of EGF in glucose uptake and inspite
of increasing glucose output from liver, EGF has an antagonizing effect to
the adrenaline induced lipolytic and glycogenolytic effects. This interfer-
ence with adrenaline was through beta signaling. So, EGF which is se-
creted in large amount in response to adrenaline stimulation may have a
protective effect against adrenaline induced functional disturbances such
as excessive hyperglycemia and lipolysis which ends in ketogenesis.

Introduction heart and the liver.  Catechola-

Acute and intense psychologi- mines appear to be responsible for
cal stressors induce cell damage the effect of acute stress (Sanchez
in several organs, including the et al. 2007). The rise in circulating
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catecholamines plays an impor-
tant role in stimulating liver glu-
cose output by direct and indirect
actions through stimulation of gly-
cogenolysis and gluconeogenesis
(Grau et al. 1997).

Catecholamines through o 1-
adrenergic receptors; stimulates
the release of EGF from SMG in
mice. Accordingly, EGF levels are
elevated in plasma of stressed ani-
mals. Because catecholamine con-
centration in plasma remains high
during the stress experience and
for some time afterwards, tissues
are exposed to combined effects of
both catecholamines and EGF
(Sgoifo et al. 1997). EGF may pro-
tect the heart against the harmful
effects of epinephrine (Pareja et al.
2003). EGF has also been reported
to protect kidney and gastrointes-
tinal tract from ischemia reperfu-
sion injury and injury caused by
noxious agents (Caballero et al.
2001). The mechanism by which
EGF exerted these effects is un-
clear.

In newborn rats, EGF stimu-
lates proliferation and blocks diffe-
rentiation of adipocyte precursors
and decreases fat pad weight.

However, in mature adipocytes

EGF has opposed effects to those
in their precursors: it stimulates
adipogenesis and Surgical removal
of the major production site of
EGF in mice [submandibular sali-
vary glands] impaired adipose tis-
sue weight gain (Hamm-Alvarez
2002). On the contrary, adminis-
tration of EGF reduced fat mass in
rats. It also decreases body weight
in obese mice. It was noticed also
that obese rodents have either re-
duced levels of EGF or EGF recep-
tors (Tebar et al. 2000).

Aim of the work
So, the present research was
devoted to study the effect of EGF
on adrenaline induced effects in
liver, skeletal muscle and adipose
tissue in vitro.

Materials and Methods

Experiments were done on 48
Male white New Zealand rabbits of
the same weight. All animals were
and the
phragm muscle and epididymal

sacrificed; liver, dia-
fat pads were excised and each of

them was incubated in kreb’s
ringer bicarbonate buffered solu-
tion. Glucose uptake, net glucose
output from liver and glycerol re-

lease were measured.
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The experiments were classified

into 8 groups each group consists
of 6 experiments:

Group 1: It represents the con-
trol group.

Group 2: To study the effect of
adrenaline (10 uM) on liver, dia-
phragm muscle and epididymal
fat pads (Lorita et al. 2002).

Group 3: To study the effect of
EGF (10 nM) on the tested tissues
(Lorita et al. 2002).

Group 4: To study the effect of
EGF (10 nM) and adrenaline (10
uM) on the tested tissues.

Group 5: To study the effect of
adrenaline (10 uM) on the tested
with  blocking its -
receptors by phentolamine (100
uM) (Horn et al. 2005).

Group 6: To study the effect of
adrenaline (10 uM) on the tested

tissues

tissues with blocking its p- recep-
tors by propranolol (100 uM)
(Horn et al., 2005).

Group 7: To study the effect of
EGF (10 nM) with adrenaline (10
uM) on the tested tissues with
blocking its a-receptors by phen-
tolamine (100 uM).

Group 8: To study the effect of
(10 nM) EGF with adrenaline (10
uM) on the tested tissues with
blocking its p-receptors by pro-
pranolol (100 uM).

Procedure: 3 ml of the incuba-
tion medium was gassed with
carbogen for 5 minutes and placed
in each dry and clean bottle and
the weight of each was deter-
mined. Different tissues (epididy-
mal fat, liver slices and muscle
strips) were placed in the weighed
bottles and reweighed to deter-
mine the weight of the tissues. For
each set of experiments, incuba-
tion flask without added tissue is
considered as control for changes
in level of glucose and glycerol in
the medium. Chemicals were add-
ed to the incubation medium ac-

cording to the corresponding
group.
The incubation flasks were

gassed again with carbogen for 30
seconds each. Then they were
shut off and placed for one hour
in the metabolic shaker at 37°C
with a shaking rate of 100 r.p.m.
After off, the
flasks were cooled and kept invert-

incubation was

ed while still closed to include the
condensed vapour on the upper
wall of the flasks into the medium.
Then the solution was taken from
medium for assay of glucose by
using glucose enzymatic kit and
glycerol by wusing EnzyChrom
Glycerol Assay Kit.
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Statistical Analysis

Statistical analysis was done by
using SPSS (statistical package for
social science) program versionlO,
1999. Student test was done to
compare between each two
groups. P- values were considered
insignificant if they were higher

than 0.05.

Results

Table (1) and figure (1) show
significant decrease in glucose up-
take by epididymal fat and dia-
phragm muscle, extremely signifi-
cant increase in mnet glucose
output from liver (P<0.001). Also,
significant increase in glycerol re-
lease from epididymal fat, dia-

phragm muscle and liver by

adrenaline.

Table (2) and figure (2) show
significant increase in glucose up-
take by epididymal fat, diaphragm
muscle and extremely significant
increase in net glucose output by
liver (P<0.001). Also, there is non
significant change in glycerol re-
lease from all tested tissues by
EGF.

When comparing effect of EGF
with adrenaline, table (3) and fig-

ure (3) and by comparing effect of
EGF on adrenaline induced effects
with adrenaline group, table (4)
and figure (4): results show ex-
tremely significant increase in glu-
cose uptake by epididymal fat and
(P<0.001).
However, net glucose output from

diaphragm  muscle
liver was extremely significantly
decreased. Also, there is signifi-
cant decrease in glycerol release
by epididymal fat, diaphragm
muscle and liver.

EGF combined with adrena-
line and o blocker (group 7) as
compared with adrenaline and
a blocker (group 5), table (5) and
figure (5)
crease in glucose uptake, signifi-

show significant in-

cant decrease in net glucose
output from liver and significant
decrease in glycerol release from
tested tissues.
ing effect
with  adrenaline
blocker (group 8)

line and beta blocker

But by compar-
of EGF combined
beta
with adrena-
(group 6),
table (6) and figure (6) show sig-
nificant increase in glucose up-
take

from liver, however,

and

and mnet glucose output

non signifi-
cant change in glycerol release

is detected.
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Table 1 : Effect of adrenaline (10uM) on glucose uptake [by epididymal fat, diaphragm muscle], on net

glucose output from liver, and on glycerol release [from epididymal fat, diaphragm muscle
and liver] in rabbit in vitro.

Glucose Uptake net glucose Glycerol { Release
(mg/gm tissue/h) output (mg/gm wet tissue/h)
wet (mg/gm wet
tissue/h)
Group(n=6) Epididym Diaphrag liver Epididyma | Diaphra liver
al fat m muscle 1 fat gm
muscle
Control (gp.1)
mean 22 23 2.3 0.4 0.8 0.2
+SD +0.4 +0.8 +0.8 +0.1 +0.1 +0.02
Adrenaline(gp.2)
mean 0.7 0.6 8.8 1.6 2.01 0.7
+SD +0.3 +0.2 +0.5 +0.6 +0.2 +0.07
P <0.001 0.001 <0.001 0.001 <0.001 <0.001

n: number of experiments in each group on any tissue

P: values were compared with the corresponding values in control group

+SD: standard deviation

Table 2 : Effect of Epidermal growth factor (EGF) (10nM) on glucose uptake [by epididymal fat,
diaphragm muscle], on net glucose output from liver, and on glycerol release [from
epididymal fat, diaphragm muscle and liver] in rabbit in vitro.

Glucose Uptake net glucose | Glycerol | Release |
(mg/gm wet  tissue/h) output (mg/gm wet tissue/)
(mg/gm wet
tissue/h)
Group(n==6) Epididymal | Diaphragm liver Epididymal | Diaphragm liver
fat muscle fat muscle
Control(gp.1)
mean 22 23 2.3 0.4 0.8 0.2
+SD +0.4 +0.8 +0.8 0.1 +0.1 +0.02
EGF (gp.3)
mean 4.4 4.4 5.1 0.3 0.64 0.2
+SD +0.7 +0.7 +0.8 +0.06 +0.1 +0.02
P <0.001 0.001 <0.001 NS NS NS

n: number of experiments in each group on any tissue +SD: standard deviation
P: values were compared with the corresponding values in control group ~ NS: non significant

Table 3 : Comparison between effect of EGF (10nM) and effect of adrenaline (10uM) on glucose

uptake [by epididymal fat, diaphragm muscle], on net glucose output from liver, and on
glycerol release [from epididymal fat, diaphragm muscle and liver] in rabbit in vitro.

Glucose Uptake net glucose Glycerol Release
(mg/gm wet tissue/h) output (mg/gm wet tissue/h)
(mg/gm wet
tissue/h)
Group(n==6) Epididymal | Diaphragm liver Epididymal | Diaphragm liver
fat muscle fat muscle
Adrenaline(gp.2)
mean 0.7 0.6 8.8 1.6 2.01 0.7
+SD +0.3 +0.2 +0.5 +0.6 +0.2 +0.07
EGF (gp.3)
mean 4.4 4.4 5.1 0.3 0.64 0.2
+SD +0.7 +0.7 +0.8 +0.06 +0.1 +0.02
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

n: number of experiments in each group on any tissue

P: values were compared with the corresponding values in control group

+SD: standard deviation
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Table 4: Comparison between effect of adrenaline (10uM) with EGF (10nM) and effect of adrenaline
(10uM) on glucose uptake [by epididymal fat, diaphragm muscle], on net glucose output from
liver, and on glycerol release [from epididymal fat, diaphragm muscle and liver] in rabbit in vitro.

Glucose Uptake net glucose Glycerol Release
(mg/gm wet  tissue/h) output (mg/gm wet tissue/h)
(mg/gm wet
tissue/h)
Group(n=6) Epididymal |Diaphragm liver Epididymal fat| Diaphragm liver
fat muscle muscle
Adrenaline(gp.2)
mean 0.7 0.6 8.8 1.6 2.01 0.7
+SD +0.3 +0.2 +0.5 +0.64 +0.23 +0.07
EGF&Adr. (gp.4)
mean 2.5 2 32 0.6 0.9 0.3
+SD +0.5 +0.5 +0.4 +0.1 +0.08 +0.04
P <0.001 <0.001 <0.001 0.002 <0.001 <0.001
n: number of experiments in each group on any tissue +SD: standard deviation

P: values were compared with the corresponding values in control group

Table 5 : Comparison between effect of EGF (10nM) with adrenaline (10uM) and alpha blocker
(Phentolamine) (100uM) and effect of adrenaline (10uM) with alpha blocker (Phentolamine)
(100uM) on glucose uptake [by epididymal fat, diaphragm muscle], on net glucose output

from liver, and on glycerol release [from epididymal fat, diaphragm muscle and liver] in
rabbit in vitro.

Glucose Uptake net glucose | Glycerol | Release ‘
(mg/gm wet  tissue/h) output (mg/gm wet tissue/h)
(mg/gm wet
tissue/h)
Group(n=06) Epididymal | Diaphragm liver Epididymal | Diaphragm liver
fat muscle fat muscle
Adr.& w Blocker
(gp.5)
mean 0.9 0.7 8.1 1.7 2 0.7
+SD +0.2 +0.3 +0.9 +0.7 +0.4 +0.08
EGF & Adr. &
ublocker (gp.7)
mean 2.6 2.2 34 0.6 0.9 0.3
+SD +0.4 +0.4 +0.5 +0.1 +0.1 +0.05
P <0.001 <0.001 <0.001 0.003 <0.001 <0.001
n: number of experiments in each group on any tissue +SD: standard deviation

P: values were compared with the corresponding values in control group

Table 6 : Comparison between effect of EGF (10nM) with adrenaline (10uM) and Beta blocker
(Propranolol) (100uM) and effect of adrenaline (10uM) with Beta blocker (Propranolol)
(100uM) on glucose uptake [by epididymal fat, diaphragm muscle], on net glucose output

from liver, and on glycerol release [from epididymal fat, diaphragm muscle and liver] in
rabbit in vitro.

Glucose Uptake net glucose Glycerol| Release |
(mg/gm wet  tissue/h) output (mg/gm wet tissue/h)
(mg/gm wet
tissue/h)
Group(n=6) \Epididymal fat\Diaphragm liver Epididymal | Diaphragm liver
muscle fat muscle
Adr. & w Blocker
(gp.6)
mean 2 24 2.5 0.4 0.8 0.2
+SD +0.4 +0.9 +0.8 +0.09 +0.1 +0.03
EGF & Adr.& n
Blocker (gp.8)
mean 4.6 4.1 5 0.4 0.7 0.2
+SD +0.5 +0.3 +0.8 +0.1 0.1 +0.02
P <0.001 0.001 <0.001 NS NS NS
n: number of experiments in each group on any tissue +SD: standard deviation

P: values were compared with the corresponding values in control group  NS: non significant
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muscle muscle

Adipose tissue Adipose tissue

Glucose Glycerol

**% P<0.001 and ** P<0.01
Fig.1:

Adipose muscle Adipose muscle
tissue tissue

Glucose Glycerol

*** P<0.001 and ** P<0.1
Fig. 2 :

Adipose muscle Adipose muscle
tissue tissue

Glucose Glycerol

k% P<0.001
Fig. 3
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Glucose Glycerol

##% P<0.001 and ** P<0.01
Fig. 4
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Fig. 5

5 Admnained Beta biockar
N @ EGF & Adrenaline & Beta blocker
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Fig. 6
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Discussion

The present work (table & fig-
urel) showed extremely signifi-
cant increase in net glucose out-
put from liver after incubation
with adrenaline in comparison
with the control. This was mark-
edly inhibited by beta blocker
(P<0.001), but not significantly
changed alpha blocker.
These suggested that

adrenaline acts on liver glucose

after
results

output predominantly via beta re-
ceptors. This is in agreement with
(Chu, et al. 2000) who found that
the direct effect of adrenaline on
hepatic glucose production was
markedly inhibited by propranolol
or butoxamine.

The direct hepatic effects of the
catecholamines are attributable to
their stimulation of glycogenolysis
and indirect effects of the cate-
cholamines on the liver relate to
their gluconeogenic actions. Erra-
(2005)
proved that adrenaline stimulated

ji-Benchekroun et al.

hepatic glycogen degradation
through both an alphal-
adrenergic mediated Ca2+ in-

crease and a beta2-adrenergic-
cAMP but
mainly through beta receptors.

mediated increase,

EGF results showed extremely
significant increase in net glucose
output by liver as compared with
the control (table & figure 2).
Thus, EGF stimulates glycogenoly-
sis in liver. This agrees with Grau
et al. (1997),
adrenaline administration to anes-
thetized mice stimulated both the
secretion of EGF and the degra-

who proved that

dation of glycogen in the liver.
The EGF stimulation of glycogen
degradation is mediated by the
rise in cytosolic Ca2+ concentra-
(Zhou et al. 2005). Other
studies report that EGF inhibits
glycogen deposition in cultured

tion

hepatocytes and counteracts the
glycogenic effect of insulin. EGF
increases glycogen phosphorylase
a in isolated hepatocytes (Jorissen
et al. 2003). In addition to the ef-
fect on glycogen metabolism, it
has been reported that EGF stim-
ulates glycolysis and the pentose
phosphate pathway in isolated
hepatocytes
et al. 2005).

(Erraji-Benchekroun

Table & figure (3) showed also
that the
adrenaline on net glucose output
was greater than that of EGF.
Phosphorylase kinase is sensitive

stimulatory effect of

281



Fayza R. El Menabawy, et al...

to cAMP and Ca2+. Because EGF
increased Ca2+ but not cAMP,
and adrenaline increased both
messengers, it is understandable
that the effect of EGF on phos-
phorylase kinase, and hence on
the increase in phosphorylase a
activity, was lower when the cells
were exposed to EGF than when
exposed to adrenaline (Grau et al.

1997).

Table & figure (4) revealed that
EGF significantly decreased the
stimulating effect of adrenaline on
net glucose output by the liver. In
addition, EGF significantly de-
creased the beta effect of adrena-
line on liver (table & figure 5). But,
EGF significantly increased alpha
effect of adrenaline (table & figure
6). Since beta effect of adrenaline
predominates, EGF antagonizes
adrenaline effect mainly by inter-
ference with beta signalling. Re-
sults of the present work agree
with Sanchez et al. (2007) who
suggested that the basis of the in-
teraction between adrenaline and
EGF in glycogen metabolism is the
ability of EGF to interfere with the
rise of cAMP induced by adrena-
line. Because EGF also interfered
with the cAMP signal prompted by

glucagon or forskolin, it can be
concluded that this effect is not
the consequence of any direct ac-
tion of the EGF-signaling system
on 3-adrenergic receptors. Rather,
it seems to be the consequence of
an action on some phosphodieste-
rase, because the effect of EGF on
cAMP was blocked by 3-isobutyl-
1-methylxanthine.

The present results showed sig-
nificant decrease in glucose up-
take by epididymal fat and dia-
phragm muscle after incubation
with adrenaline in comparison
with the control (table & figurel).
This is mediated by beta receptors
not alpha receptors, as proved by
non significant change in glucose
uptake on incubation with adren-
aline and alpha blocker compared
with adrenaline group, but there
was significant increase in uptake
in adrenaline combined with beta
blocker as compared with adrena-
line group (P<0.001).

Glucose disposal is reduced be-
cause of inhibition of glucose
phosphorylation by elevated glu-
(G-6-P),
ondary to greater flux through
(Wadley et al.

cose 6-phosphate sec-

glycogenolysis
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2006). Another
that adrenaline directly affects
GLUT4-mediated glucose
port across the sarcolemma, al-
though this is equivocal. GLUT4 is
phosphorylated via

possibility  is

trans-

-adrenergic
pathways, and this may inhibit
GLUT4 transporter
demonstrated

activity, as
in rat adipocytes
and skeletal muscle with adrena-
line administration (Kreisman et
al. 2003).

The present work also showed
significant increase in glucose up-
take by epididymal fat and dia-
phragm muscle after incubation
with EGF in comparison with the
control (table & figure 2). This is
in agreement with (Yuasa et al.
2004) results which reported that
epidermal growth factor (EGF) as
well as insulin facilitates GLUT4
translocation and consequently
glucose uptake through the acti-
vation of phosphatidylinositol PI
3-kinase and a serine-threonine
protein kinase Akt in cultured
cells. However, several investiga-
tors have reported opposite results
(Yaoi et al. 2006).

By studying the effect of EGF
on adrenaline decline of glucose

uptake in muscle and adipose tis-
sue (table & figure4), the results
revealed that EGF antagonized
this effect significantly through
beta signalling but increased the
alpha effect. This is in agreement
(2004)
found that EGF stimulates non-
IRS-associated PI3K which stim-
ulates Akt-1 and leads to pro-
duction of PI-3,4,5-trisphosphate
which augments alpha signaling

with Yuasa et al. who

and also, it interferes with the
rise of cAMP induced by adrena-

line.

The present study revealed that
adrenaline causes significant in-
crease in lipolysis as indicated by
increase in the level of glycerol re-
lease from liver, diaphragm mus-
cle and adipose tissue as com-

group
results

pared with the control
(table & figurel). Also,
showed that the lipolytic effect of
adrenaline was through beta sig-
nalling due to the significant de-
crease (P<0.001) in glycerol re-
with
combined beta blocker and adren-

lease after incubation
aline, also, non significant change
in adrenaline lipolytic effect after
incubation with alpha blocker as

compared with adrenaline group.
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Regarding adipose tissue lipoly-
sis, it is likely that adrenaline in-
creased cyclic AMP, resulting in
activation of protein kinase A
(PKA) and phosphorylation of HSL
in the
stored triacylglycerol to monoacyl-
glycerol and FFA (Duncan et al.
2007). There is also the possibility
that HSL activity was increased by
ERK (extracellular regulated Kki-
nase) activity. Activation of the

resulting hydrolysis of

ERK pathway in adipocytes phos-
phorylates HSL and increases its
activity; this is consistent with a
cyclic AMP-dependent mechanism
Also,
ERK1/2 phosphorylation was in-

observed in adipocytes.
creased concomitantly with HSL
activity during adrenaline infusion
in skeletal muscle at rest. Besides
these lipolytic agents elicit lipoly-
sis in fat cells by stimulating HSL
translocation from the cytosol to
the lipid droplets in fat cells as a
result of cAMP-protein kinase
phosphorylation which causes a
conformational change (Kumon et

al. 2008).

Regarding hepatic lipolysis, in
addition to adrenaline effect on
hepatic

lipases and increasing

FFA release by stimulating beta

adrenoceptors, Van Heeswijk et al.
(2005) demonstrated that Hepatic
glycerol kinase is inhibited by
both ADP and AMP. The physio-
logical significance of these inhibi-
tions may be the regulation of
glycerol kinase activity in concert
with the regulation of gluconeo-
genesis by adrenaline release in
stress on the liver. The most im-
portant function of plasma glyce-
rol is to provide precursor for glu-
cose formation in these tissues.

In the present search, although
there was non significant change
in lipolysis after incubation with
EGF the
control group (table & figure 2),

in comparison with

results showed significant inhibi-
tion of adrenaline lipolytic effect
by EGF (table & figure4). This an-
tagonism has been expected to be
through beta signalling, as proved
by significant decrease in adrena-
line induced lipolysis after addi-
tion of EGF with alpha blocker (ta-
ble & figure5) and non significant
change in adrenaline induced li-
polysis after addition of EGF with
beta blocker (table & figure6).
These results agree with Tebar et
al. (2000) who demonstrated that
EGF did not affect basal glycerol
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release. But, in the presence of
the f3-adrenergic agonist, EGF in-
terfered with its lipolytic effect. It
was the result of the interference
with the cAMP signal induced by
catecholamines in these cells. (Fu
et al. 2008) found that EGF stim-
ulates lipogenesis in differentiated
adipocytes. Stimulation of glucose
transport by EGF could account
for some of the stimulation of lipo-
genesis in adipocytes. EGF also
stimulates fatty acid synthesis in
hepatocytes. So, EGF stimulates
acetyl-CoA carboxylase activity
and increases conversion of glu-
cose into fatty acids, it also inhib-
its adrenaline-stimulated lipolysis.
Thus EGF would reduce the inten-
sity of one of the major lipolytic
stimulus affecting thus, the bal-
ance between lipogenesis and li-

polysis.

Wang et al. (2008) found that
both EGF and insulin modulate
the cAMP signal generated by lipo-
like
mines. While the target of insulin
action is the cyclic GMP-inhibited
phosphodiesterase (cGI-PDE), the
target of EGF action is the interac-

Iytic hormones catechola-

tion between Gs and Gi proteins
in the control of adenylate cyclase.

In Conclusion : EGF which is
secreted in large amount in re-
sponse to adrenaline stimulation
that increased during stress has
many metabolic effects. It signifi-
cantly antagonized adrenaline ef-
fect on hepatic glucose output,
glucose uptake and lipolysis by
adipose tissue, skeletal muscle
and liver. This interference was

through beta signalling.
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Abstract

Objectives: The current study aimed to compare among different graft
materials (tragus perichondrium, human acellular dermal graft and inferi-
or turbinate flap) used for the repair of the nasoseptal perforation by an
external approach.

Patients and Methods: The study included 30 patients with traumat-
ic nasal septal perforation located in the anterior cartilaginous part of the
nasal septum. All patients underwent full history taking, complete clinical
otorhinolaryngological examination including nasal examination by ante-
rior rhinoscopy and rigid 0° endoscope to detect the actual size, extent of
the septal perforation and to exclude the associated pathological lesions.
The patients were divided into 3 groups: I, II and III according to the graft
material used in the repair of the nasal septal perforation. Group I: includ-
ed 10 patients in whom the repairs of the nasal septal perforation were
performed by the use of tragus perichondrium graft, group II: Included 10
patients in whom the repairs of the nasal septal perforation were per-
Jformed by the use of human acellular dermal graft (Alloderm) and group
III: included 10 patients in whom the repairs of the nasal septal perfora-
tion were performed by the use of the inferior turbinate flap. One surgical
approach, the external transcolumellar approach, was performed in all
patients for repair of the nasoseptal perforation. Patients were examined
twice weekly in the first month then twice monthly for the next 5 months,
for the success of closure of the septal perforation and for the occurrence
of any complication.

Results: The study included 30 patients, 19 males and 11 females
with age ranged from 19 to 35 years. The size of the perforation ranged
Jrom 0.5x0.5cm to 2x2cm in each group. Small perforations (<1.5x1.5cm)
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were reported in 21 patients (70%), while the large perforations (=1.5
x1.5cm) were reported in 9 patients (30%). The Success rate in group I
was 70%, 7 out of 10 patients, while in group II was 90%, 9 out of 10 pa-
tients and in group III was 80%, 8 out of 10 patients. Failure reported in 6
out of 30 patients, one patient out of the 6 failed had a perforation less
than 1.5x1.5 cm and the remaining 5 patients had a large perforation.
Stenosis of nasal vestibule was reported in 2 patients of group I, one pa-
tient in group II while not recorded in group III. Bleeding, unilateral nasal
obstruction and synachia were reported in 2, 3 and 2 patients, respec-
tively of group III. Marked crustations were also reported in _few patients
of group III.

Conclusion: The external transcolumellar approach has many advan-
tages, as it is easy, allows direct access and good exposure of the perfo-
ration and surroundings and permits a precise placement and stabiliza-
tion of the grafts. The highest perforation closure rates were with human
acellular dermal graft with the advantage of absence of donor site mor-
bidity. The inferior turbinate flap and tragus cartilage graft also had a
good closure rates but not superior to the human acellular dermal graft.

Key wards: Nasoseptal perforation - External approach - Different graft.

Introduction

A nasal septal perforation is a
through and through defect in any
portion of the -cartilaginous or
bony septum with no overlying
mucoperichondrium or mucoperi-
osteum bilaterally (Romo, et al.,
2003). These defects in the carti-
laginous areas of the septum, with
direct communication between the
two nasal cavities, leads to impair-
ment of air flow and pressure
which are often accompanied by a
wide variety of symptoms. Patients
seek medical advice when they de-

velop symptoms which may be
very troublesome (crusting, nose
bleeding, cacosmia) and may, in
some cases, even impair nasal res-
piration (RE et al., 2006). Symp-
toms tend to be related to size and
location; most symptomatic perfo-
rations are large and anterior.
Posterior perforations tend to be
less symptomatic secondary to
humidification from nasal mucosa
and turbinates (Romo and Toffel,
1998). The otolaryngologist has to
identify the causes, which, in
most cases, are iatrogenic or idio-

290



Benha M. J.

Vol. 26 No 3 Sept. 2009
pathic (Teichgraeber and Russo,
1993).

Many surgical techniques are
available for surgical repair of na-
sal septal perforations. The variety
of techniques is evidence that no
single technique is recognized as
being uniformly reliable in closing
all perforations (Friedman et al.,
2003).
surgery can be performed using

Septal perforation repair

either the "closed technique" or
"open technique". The advantages
of the former consist in the fact
that it does not leave any external
scar. Albeit, many Surgeons prefer
the "open" technique, as it offers a
wider operating field, thus allow-
ing better access to the superior
and posterior margins of the per-
foration (RE et al., 2006).

A number of different materials
both autografts and allografts
have been used as interpositional
grafts for repairing of septal perfo-
ration (Ambro et al., 2003). The
inferior turbinate flap for repair of
nasal septal perforations of mod-
erate size is a relatively simple
technique that offers a success
rate comparable to or better than
most techniques. The major disad-

vantage is the requirement for a
second-stage procedure to release
the
2003). Temporalis muscle fascia

pedicle (Friedman et al.,
or auricular conchal cartilage also
requires a second-stage proce-
dure. The acellular dermal graft is
processed from human donor skin
obtained from approved tissue
banks. In processing, the epider-
mis is removed, and the remaining
dermal layer is washed in deter-
gent solutions to remove cellular
components. After the tissue has
been decellulaized, the acellular
collagen matrix is then cryprotect-
ed and rapidly freeze-dried by a
patented process to preserve bio-
chemical and structural integrity.
This packaged acellular dermis
can be stored under refrigeration
for at least 2 years. Alloderm graft
should be soaked for a minimum
of 10 minutes in physiologic saline
using a normal sterile procedure
yields a pliable collagen template
for cell repopulation (Lee et al.,
2000).

The current study aimed to
compare among different graft ma-
terials (tragus perichondrium, hu-
man acellular dermal graft and in-
ferior turbinate flap) used for the
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repair of the nasoseptal perfora-
tion by an external (open) ap-
proach.

Patients and Methods

This study was conducted on
30 patients with nasal septal per-
foration attending Benha Universi-
ty Hospital outpatient clinic in the
period from July 2004 to Decem-
ber 2006. The patients were divid-
ed into 3 groups: I, II and III ac-
cording to the graft material used
in the repair of the nasal septal
perforation. Group I: included 10
patients in whom the repairs of
the nasal septal perforation were
performed by the use of tragus
perichondrium graft, group II: In-
cluded 10 patients in whom the
repair of the nasal septal perfora-
tion were performed by the use of
human acellular dermal graft (Al-
loderm) and group III: included 10
patients in whom the repairs of
the nasal septal perforation were
performed by the use of the inferi-
or turbinate flap. The patients
were selected with traumatic nasal
septal perforation located in the
anterior cartilaginous part of the
nasal septum (Fig. 1). Cases with
turbinate

previously  operated

were excluded.

All patients underwent full his-

tory taking, complete clinical

otorhinolaryngological = examina-
tion including nasal examination
by anterior rhinoscopy and rigid
0° endoscope to detect the actual
size of the septal perforation and
to exclude the associated patho-

logical lesions.

After obtaining fully-informed
written consent, all patients were
operated upon under general an-
esthesia using the external trans-
columellar approach adopted by
Aiach (2003) in all groups.

Xylocain 1% with 1/200000 ep-
inephrine was infiltrated into the
labio-columellar junction, mem-
branous septum, the floor of the
nose for homeostasis. An inverted
V shaped incision was made at
the columellar- philtrum junction
(Fig.2).It was then extended poste-
riorly around the feet of the medi-
al crura on both sides. Complete
transfixion incision was made
through the membranous septum
just caudal to the remnant of the
quadrilateral cartilage and extend-
ed along its whole length. The
base of the columella was dissect-

ed free of the underlying labial
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soft tissue. A 3/0 silk stay suture
was secured through the soft tis-
sue of the columellar flap and se-
cured to the towel for retraction
(Fig. 3). The caudal margin of the
quadrilateral cartilage and the
whole septum on both sides be-
came well exposed. The margins of
the perforation were trimmed all
around. The mucosal flaps were
carefully dissected and elevated
starting anteriorly through the
perforation on either side of nasal
septum to expose the skeletal
remnants superiorly, posteriorly,
inferiorly and anteriorly.

In group I and II : The trans-
fixion incision was extended on
both sides along the floor of the
nasal fossa as far laterally as pos-
sible to underneath of the inferior
turbinate, then an anterior to pos-
terior longitudinal incision was
made paralleling the attachment
of the inferior turbinate beneath it
caudally as far as behind the level
of the posterior edge of the septal
perforation. The next step was ele-
vation of bilateral septal mucoper-
ichondrial-mucoperiosteal flaps
starting from the transfixion inci-
sion at the caudal border of the
remnants of the quadrilateral car-

tilage. Dissection was achieved on
both sides, widely elevating the
mucosa from the floor of the nasal
cavities; so bilateral inferior ad-
vancement mucosal flaps were ob-
tained from the floor of the nose
that can be advanced superiorly
and medially to cover the perfora-
tion. The flap must be totally mo-
bilized to achieve maximum ten-

sion free for closure.

In group I : After dissection
and removal of tragal cartilage
with its attached perichondrium
on both sides, (Fig. 4), the graft
was placed as an interpositional
graft in-between the free bipedi-
cled mobilized mucosal flaps on
both sides of nasoseptal perfora-
tion, (Fig. 5). Simple interrupted
sutures were secured on both
sides using 4/0 or 5/0 chromic
sutures to close the flaps with
sharp needle which pass in the
flap only not the cartilage graft.

In group II : The graft material
used in this group was an acellu-
(Allo-
derm), (Fig. 6). The appropriate

lar human dermal graft

sized Alloderm graft which must
be larger than the perforation was

rehydrated for 10 minutes in
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physiologic saline and placed in
between the previously described
freely mobilized bipedicled flaps to
close the perforation on its both
sides (Fig.7). A continuous suture
4/0 or 5/0 chromic cat gut suture
passes through not only the flaps,
but also the graft.

In group III : In this group we
used the inferior turbinate graft
form one side, the technique used
was that adopted by Friedman et
al., (2003).The turbinate is har-
vested with the use of 0° and 30°
endoscopes. The superior medial
mucosa incision is made with a
knife from the posterior margin to
the pedicle (anteriorly) (Fig. 8).
The flap is then completed with a
scissor, going through the turbi-
nate bone and lateral mucosa to a
point just cephalic to the pedicle
and extending to the posterior
border (Fig. 9). The flap includes
mucosa, submucosa, and a vari-
able amount of bone. Any exposed
bone from the flap or donor site is
removed. The flap is rotated ante-
riorly and adjusted to fill the per-
foration. It was sutured with the
edge of septal perforation in the
same side (Fig. 10). The contralat-
eral side was closed by unilateral

freely mobilized bipedicled muco-
sal flaps. The incision site and the
remaining upper half of the turbi-
nate were visualized with an endo-
scope to control any bleeding
points with cautery.

Silastic splint were placed in
both sides and light Vaseline na-
sal pack were placed bilaterally
in group I and II and unilaterally
in group III. The packs were re-
moved after 48 hours and the
splint after one week. Postopera-
tively, the patients were examined
twice weekly in the first month
then twice monthly for the next 5
months. In group III, the pedicle
was taken down under local anes-
thesia 3 weeks postoperatively.

Results

The study included 30 patients,
19 males and 11 females with
age ranged from 19 to 35 years.
The size of the perforation ranged
from 0.5x0.5 cm to 2x2 cm in
each group. Small perforations (<
1.5x1.5 cm) were reported in 21
patients (70%), while the large
perforations (>1.5 1.5 cm) were
reported in 9 patients (30%). The
success rate with small perfora-
tions was 95.2% (20/21 of cases)
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while those with large one suc-
ceeded by 44.4% (4/9 of cases).
This difference in the success is of
highly significant value as P <
0.01 (Table 1).

The Success rate in group I was
70%, 7 out of 10 patients, while in
group II was 90%, 9 out of 10 pa-
tients, and in group III was 80%, 8
out of 10 patients. The difference
in the success rate among the 3
groups is of no statistical signifi-
cant value as P > 0.05(Table 2).

Failure reported in 6(20%) out
of 30 patients; one patient out of
the 6 failed had a small perfora-
tion less than 1.5x1.5 cm, while
the remainder 5 patients had a
Figure (11)
shows healed septal perforation

large perforation.
with the use of tragus perichon-
drium graft, Fig. (12)
healed septal perforation with the

shows

use of Alloderm and Fig.(13)
shows healed septal perforation
with the use of inferior turbinate

flap.

Stenosis of nasal vestibule was
recorded in 2 patients (20%) group
I (Fig. 14), one patient (10%) in
group II while in group III no cas-
es were reported. Bleeding was re-
ported in 2 patients of group III
during excision of the pedicle,
which was controlled by diather-
my. Crusts in group I and II were
minimal and washed out easily
with normal saline while in group
III crusts were marked and were
in need for removal in every visit.
Two patients of group III had uni-
lateral synachia after release of
the pedicle of the inferior turbi-
nate. Nasal obstruction was re-
ported 2 weeks postoperatively in
3 patients of group III which was
unilateral (Fig 15).
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Table (1): shows the success rate according to the size of the septal perforation.

Perforation size Succeeded

No %

Small
(<15 1.5cm)

Large
(>1.5 1.5cm)

Failed
No

Total

30 100.0

Test of Significance

P < 0.01

Table (2): Shows the success rate among the 3 groups according to the graft
material used in repair.

Succeeded

%

Failed

Chi-square:- X =1.25

0.05
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Fig. 2): Shows inverted v sh
Fig. (1): Shows anterior large nasal septal ig. (2): Shows erted v shaped
perforation. incision at the coliimellar-nhiltriim

Fig. (3): Shows complete transfixing incision g. (4): Shows the dissection of a tragus
through the membranous septum freeing it cartilage graft.
from its attachment till the tip of the nose.
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Fig. (5): Diagram shows the graft is placed
as an Interpositional graft in-between the
freely bipedicled mucosal flaps .

Fig. (6): Shows the packaged human
acellular dermal graft.

Fig. (8): Diagram shows the incision of inferior turbinate
Fig. (7): Shows Alloderm graft is placed

in-between the freely mobilized bipedicled
mucosal flaps. of incision, (2) middle turbinate, (3) superior turbinate.

done with a scissor going through the turbinate, (1) Line
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Fig. (9): Diagram shows, (1) The inferior turbinate Fig. (10): Diagram shows the inferior turbinate
flap rotated anteriorly, (2) the flap is opened to flap is sutured to the surrounded tissue. (1) The
create a mucosal surface, (3) line of cleavage of the septum, (2) inferior turbinate flap closing the
inferior binate from the lateral nasal wall. septal perforation after excision of its pedicle.

Fig. (11): Shows healed septal perforation with Fig. (12): Shows healed septal perforation with
the use of tragus perichondrium graft. the use of human acellular dermal graft.
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Fig. (13): Shows healed septal perforation

with the use of inferior turbinate flap. Fig. (14): Shows a case of repaired septal

perforation complicated by unilateral
vestibular stenosis.

Fig. (15): Shows a case of repaired septal perforation
complicated by nasal obstruction due to bulky tissue
graft used in repair (inferior turbinate).
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Discussion

Surgical repair of nasal septal
perforations is made difficult by
the paucity of nasal mucosa avail-
able for use; this mucosa is often
friable and damaged by vasculitis.
Because it is based on mucoperi-
chondrium and mucoperiosteum,
the mucosa is not amenable to
acute distention or expansion.
Traditional methods for closure of
septal perforations can be variably
successful for small and anterior
perforations or unreliable and un-
realistic for large and more poste-
rior perforations (Romo et al.,

1999).

In our study we selected one
approach which is the external
transcolumellar approach which
has many advantages: easy, al-
lows direct access to usually un-
disturbed dorsal septum, allows
for better exposure to the sur-
rounding portions of the perfora-
tion and all parts of the septum,
permits a precise placement and
stabilization of the grafts and af-
fords binocular vision with two
free hands for surgeon. This exter-
nal transcolumellar approach has
been described by (Raman, 1990),
(Kridel et al., 1998), (Aiach, 2003),

and also by (Romo et al., 2003)
each has used a different graft
material for repair of the nasal
septal perforation.

In our study regarding to the
results of group I, seven patients
out of ten have shown complete
closure of nasal septal perforation
with success rate of (70%). Failure
reported in three patients, two
had large size perforation and oth-
er one had small perforation and
they were associated with infec-
tion and cartilage necrosis. Our
results agreed with that reported

by (Woolford and Jones, 2001).

In group II, the repair of the na-
sal septal perforation was per-
formed by the use of human acel-
lular dermal graft (Alloderm). The
Alloderm has been in use for sev-
eral years for skin grafting for the
treatment of patients with acute
burns and has been shown to in-
crease dermal matrix (Wainwright,
et al., 1996). Also used in the re-
pair of Frey syndrome by (Uttam
et al., 2003). The use of Alloderm
to resolve different medical prob-
lems confirm that this material
has many advantages: absence of
donor site morbidity, thick, easy
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to be placed and sutured and gave
more substance to the repaired
defect. Its dermal matrix is incor-
porated into the surrounding tis-
sues and because the graft is acel-
lular it doesn’t elicit an immune

response.

The success rate in group II
was 90%,

showed complete closure of the

nine patients of ten

perforation, one case only failed
due to the size of the perforation
which was large (2 x 2 Cm). Our
results agreed with (Russel et al.,
1998),
tients of twelve had successful

they showed eleven pa-

outcomes with complete closure of
their perforation the remaining
patient had an acceptable result
but incomplete closure; his initial
perforation of 3 cm was reduced to
0.5 cm, making him asymptomat-
ic after surgery. Our results also
coincide with that reported by
(Romo et al., 2003), (Ayshford et
al., 2003)
2008).

and (Kyung et al.,

The success rate in group III
was 80%, eight patients of ten had
complete closure with subsequent
disappearance of their previous
symptoms. Failure reported in two

patients with a large size perfora-
tion. Our results granted with (Kil-
ty et al., 2007), they reported that
80% of the perforations treated in
their
closed. Also our results nearly
agreed with that reported by
(Friedmanet al., 2003).

series were completely

Although, of the good healing
results, we faced more than a
complication in this group; Bleed-
ing on release of the pedicle of the
inferior turbinate, excessive crus-
tations, and mnasal obstruction
which attributed to the bulky graft
material and adhesions occurred
between the inferior turbinate
graft and its raw base on the later-
al wall of the nose. However this
technique has many advantages;
the key advantages of the inferior
turbinate flap are abundant vas-
cularity, wide arc of rotation, com-
bined skeletal and epithelial sup-
port and ease of development and

insertion.

Another important advantage is
that it uses respiratory tract mu-
cosa, which allows the repaired
septum to achieve physiological
normalcy. Other methods that use
skin grafts or buccal mucosa
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grafts may be effective in closing
the perforations but leave the pa-
tient with a dry nose that continue
to crust because skin normally
sheds
tract mucosa is not present (Krid-
€l,1998). The major disadvantage
is the requirement for a second

and normal respiratory

stage procedure to release the
pedicle and the subsequent possi-
ble bleeding. The abundance of
tissue that makes it a reliable flap
is also a disadvantage because the
flap may have enough bulk to
cause partial obstruction of the
airway. Another disadvantage is
that one surface is not epithelial-
ized and must heal by secondary
intention (Friedman et al., 2003).
But in our study to avoid this dis-
advantage we covered this contra
lateral side by a unilateral free
mucosal flap.

Conclusion

The external transcolumellar
approach has many advantages,
as it is easy, allows direct access
and good exposure of the perfora-
tion and surroundings and per-
mits a precise placement and sta-
bilization of the grafts. The highest
perforation

closure rates were

with human acellular dermal graft

with the advantage of absence of
donor site morbidity. The inferior
turbinate flap and tragus cartilage
graft also had a good closure rates
but not superior to the human
acellular dermal graft.
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Abstract

Objectives: This study aimed to evaluate surgical feasibility and the
aesthetic outcome and frequency of development of Frey's syndrome after
superficial parotidectomy with superficial musculoaponeurotic system
(SMAS) advancement.

The study included 23 patients assigned for superficial parotidectomy;
15 men and 8 females with mean age of 36.7+9.7. Surgery was conduct-
ed through a modified Blair incision and the skin flap was raised under
the periparotid fascia. Facial nerve and its branches and the great auri-
clar nerve were dissected and preserved. The parotid swelling was dis-
sected and excised with preservation of the parotid duct. The SMAS flap
was dissected sharply from the skin and superficial fascia and then
stretched and advanced so as to cover the dissected raw area and fixed
to the anterior edge of the sternomastoid. Patients were observed and fol-
lowed-up for the development of Frey's syndrome and the aesthetic out-
come depending on subjective satisfaction with the incision scar and
depth of the retromandibular dimple as assessed on a visual analogue
scale ranged between O=unsatisfied and 10=highly satisfied.

Results: The application of SMAS flap allowed disappearance of retro-
mandibular defect and wound dimpling in 21 patients with mean pa-
tients' satisfaction score about the aesthetic appearance was 7.4+1.8;
range: 2-9. Moreover, throughout the follow-up period only one patient
had gustatory complaints (Frey's syndrome).

Conclusion: The use of SMAS advancement flap fixed to the anterior
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margin of sternomastoid to cover the surgical raw area after parotidecto-
my is surgically feasible and effective surgical policy for minimizing the
Jfrequency of the development of Frey's syndrome and postoperative retro-
mandibular dimpling and with high patients' satisfaction score and is ad-
vocated for surgical treatment of benign parotid lesions requiring superfi-

cial parotidectomy

Introduction

Frey's syndrome is an unpleas-
ant phenomenon characterized by
recurrent episodes of facial gusta-
tory flushing and sweating limited
to the cutaneous distribution of
the auriculotemporal nerve which,
when injured, shows abnormal re-
generation. The condition is rela-
tively common in adults following
nerve injury in parotid surgery,
(Carpintero et al., 2006).

Frey’s syndrome is thought to
be due to aberrant reinnervation
of sympathetic fibres supplying
sweat glands by postganglionic
parasympathetic fibres normally
supplying the parotid gland. These
sympathetic fibres have the pecu-
liarity of being cholinergic, which
is an exception in the physiology
of the sympathetic system; so two
different kinds of fibres use the
same neuromediator allowing mis-
directed parasympathetic regener-
2004).

ation, (Luna-Ortiz et al.,

Considering such etiology of Frey's
syndrome could explain the late
presentation of such complication
to occur within a range of 20 days
to 22 months,
2009).

(Henney et al.,

Baek et al., (2009) conducted
questionnaire survey for quality of
life issues after parotidectomy and
found Frey's syndrome was identi-
fied as the most serious self-
perceived sequela, and resulting
discomfort worsened with time,
while scores for other sequelae
were similar and concluded that
additional measures which pre-
vent or ameliorate Frey's syn-
drome are likely to improve long-
term quality of life after parotidec-
tomy.

The second, but less distress-
ing sequela of majority of paroti-
dectomy was the visibile hollow in
the retromandibular region, which
can extend onto the cheek (Post-
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partodiectomy dimple) and some
patients desiring aesthetic im-
provement in their facial appear-
ance, (Boynton et al., 2006). Ad-
vanced age, long operation time
and large specimen volume were
significant risk factors for such
complications, (Guntinas-Lichius

et al., 2006).

Superficial fascia of the face
and neck overlying the parotid
and cheek area is referred to as
the superficial musculoaponeurot-
ic system (SMAS). This system has
an extensive domain; with the gal-
ea is its superior extension and
the intermingling with the platys-
ma its lower-most extension, as
the SMAS courses over the deep
temporal fascia, it commonly is la-
beled the temporoparietal fascia or
superficial temporalis fascia. At
the level of the zygomatic arch, the
attachments of the SMAS vary
and tend not to be contiguous. As
the SMAS moves inferiorly it over-
passes the parotid gland. The
SMAS is attached to the deep fas-

cia and skin via parotid-
cutaneous ligament-like tissue
projections. The SMAS courses

anterior to the masseter muscle
and then dives down to envelop

the muscles of facial expression. A
thinner layer of the SMAS invests
the undersurface of the skin of the
face, (Ghassemi et al., 2003).

Macchi et al., (2009) reported
that SMAS, in all specimens, con-
sisted of two different fibroadipose
connective layers; a layer of verti-
cally oriented fibrous septa, con-
necting the dermis with the super-
ficial aspect of the SMAS and a
deep obliquely oriented fibrous
septa connecting the deep aspect
of the SMAS to the parotid-
masseteric fascia. There was pro-
gressive thinning of the SMAS
from the preauricular district to
the nasolabial fold to be unrecog-
nizable. The connective subcuta-
neous tissue of the face forms a
three-dimensional network con-
necting the SMAS to the dermis
and deep muscles. These connec-
tive laminae connect adipose lob-
ules of various sizes within the su-
perficial and deep fibroadipose
tissues.

The SMAS was used in facial
rejuvenation; Mowlavi & Wilhelmi
(2004)
SMAS rhytidectomy for improving

advocated the extended

nasolabial fold prominence, Bisac-
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cia et al., (2004), used an incision
in the preauricular area and then
minor undermining to lift the
SMAS, followed by SMAS plication
and removal of skin laxity in the
midface and reported excellent su-
perolateral reversal of inferomedial
displacement of the aging vector.
Khawaja &
(2005), found pulling up and fixa-
tion of the superficial SMAS to the
periosteum of the temporal bone
through
approach a simple,

Hernandez-Perez

needle transcutaneous
quick, and

mini-invasive = ambulatory ap-
proach in patients requiring mild
to moderate lift. Wang et al.,

(2006), reported that the applica-
tion of pedicle SMAS flap and pla-
tysma flap in face lifting is simple
and safe.

This prospective study was de-
signed to evaluate the feasibility
and outcome of SMAS advance-
ment after superficial parotidecto-
my as regards the frequency of de-
velopment of Frey's syndrome and
the aesthetic appearance.

Patients & Methods
This study was conducted at
Departments of General Surgery
and Otorhinolaryngology, Benha

University Hospital since Sep
2007 till June 2009 and included
23 patients assigned for superfi-
cial parotidectomy. All tumors
were benign; there was no palpa-
ble lymph node and MRI had

shown no evidence of spread.

Operative Technique :

All surgeries were performed
under general endotracheal anes-
thesia, patients received prophy-
lactic antibiotic in the form of 3rd
Pa-
tient's head was positioned to rest

generation cephalosporins.
on a pillow on the healthy side
and the external auditory meatus
was plugged and ear lobule was
folded and retracted for complete
exposure of the swelling.

A modified Blair incision was
used (Figure 1a) with the preauric-
ular limb of the incision was made
in the preauricular crease. Skin
incision was deepened, (Figure 1b)
and the flaps were raised under
the
cutting diathermy, to the superior,

periparotid fascia, using
anterior and inferior borders of
the gland and the gland tissues
are exposed, (Figure 1c). Blunt
dissection with a haemostat was

used while exposing the anterior
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border of the gland where the dis-
tal branches of the facial nerve
emanate from the gland on to the
masseter muscle. The great auric-
ular nerve was identified and its
posterior branch was preserved
before the dissection of the facial
nerve was commenced so as to di-
minish the loss of sensation to the
earlobe. Dissection was continued
till exposure of the tendon of the
posterior belly of diagastric mus-
cle, (Fig. 1d) and anterior margin
of the tendon of the sternomastoid
muscle, (Fig. 1le). The facial nerve
was found emerging at the poste-
ro-superior margin of the posterior
belly of diagastric (used as land-
mark for nerve identification) and
lying across the Stensen’s duct in
most cases, the duct was used as
a landmark for the identification
of the buccal branches of the fa-
cial nerve; the skin flap is pulled
by a retractor to expose the pro-
trusion of the anterior border of
the gland, where Stensen’s duct
emanates from the gland onto the
masseter muscle. The retroman-
dibular vein is used as a land-
mark for the identification of the
marginal mandibular branch, and
the zygomatic arch for the zygo-
matic branch of the facial nerve.

The duct was preserved. As the bi-
(Fig.
trunk, (Fig. 1g) of the facial nerve
were exposed, the gland was re-

furcation, 1f) and main

sected at the posterior border. In-
terlobular ducts, encountered dur-
ing the dissection were ligated
carefully to prevent the establish-
ment of a salivary fistula. The
wound is irrigated with saline and
the integrity of the facial nerve is
checked. The SMAS flap was dis-
sected sharply from the skin and
1h)
then was stretched and advanced

superficial fascia (Fig. and
so as to cover the dissected raw
area and fixed using vicryl 2/0 su-
tures to the anterior edge of the
(Fig. 1i). Closed
suction drainage was used, the

sternomastoid,

suction drain tube was inserted
through a separate stab into
the sub-SMAS space, (Fig. 1j)
away from the dissected facial
nerve to prevent damage to the
nerve and wound was closed us-
ing subcuticular proline 4/0 su-
ture. Closed suction drainage with
external pressure by gauge was
maintained for 48 or 72 hours
and, thereafter, a thin layer of
gauze is placed on the wound. The
sutures were removed one week
after operation.
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Fig. (1a): Modified Blair incision; Fig. (1d): Dissection was contin-
the preauricular incision ued till exposure of the
was made in the preauric- tendon of the posterior bel-

ular crease. 1 o diagastric muscle (D)i

Fig. (1b): Skin incision was deep-
ened down to the parotid

fascia. Fig. (le): Dissection was contin-
ued till exposure of the an-
terior margin of the tendon
of the sternomastoid mus-
cle (S).

Fig. (1c): Skin flap was raised un-
der the periparotid fascia
to the superior, anterior
and inferior borders of the

gland and the gland tis- Fig. (1f): Main trunk of facial
sues were exposed. nerve exposed (arrowed).

312



Benha M. J.
Vol. 26 No 3 Sept. 2009

i \
Fig. (1g): bifurcation of facial Fig. (1i): SMAS flap advanced so

nerve (blue arrow) and as to cover the dissected

Stensen's duct (yellow ar- raw area and fixed to the

row) were exposed. anterior edge of the sterno-
mastoid.

Fig. (1h): SMAS flap was dissect- Fig. (1j): Suction drainage tube

ed sharply from the skin was inserted through a
and superficial fascia. separate stab into the sub-
SMAS space.
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Outcome evaluation :

1. Primary outcome : the surgi-
cal feasibility, intraoperative
bleeding, operative time and post-
operative complication namely; oc-
currence of facial nerve weakness,
hemoatoma or seroma formation,
local saliva accumulation, or sali-

vary fistula.

2. Secondary outcome: the de-
velopment of Frey's syndrome
and the aesthetic outcome. All
patients were photographed in
front and lateral views, pre and
postoperatively, for comparison
and aesthetic outcome was deter-
mined depending on subjective
satisfaction with the incision scar
and depth of the retromandibular
dimple as assessed on a visual
analogue scale ranged between
O=unsatisfied and 10=highly satis-

fied.

Results
The study included 23; 15 men
and 8 females with mean age of
36.7+9.7; range: 21-53 years. Fe-
male patients were non-
significantly (p>0.05) older than

males, (Table 1).

All patients had smooth intra-

operative course with mean opera-
tive time of 9149.1; range: 80-110
minutes. Intraoperative blood loss
was minimal during both paroti-
dectomy and dissection of SMAS
flap. Suction drains were removed
after a mean duration of 58+11.2;
range: 48-72 hours, (Fig. 2). Mean
hospital stay was 3.84+0.8; range:
3-5 days. (Table 2).
Throughout the immediate
postoperative period till time of
hospital discharge, no salivary fis-
tulae were reported. Mild cheek
edema was noticed in 7 cases and
resolved on conservative treat-
ment with anti-edematous drugs.
No wound infection or hematoma
collection was noticed. Nine cases
had temporary facial weakness
that was resolved after a mean du-
ration of 1.8+0.7; 1-3
months. Throughout the postop-

range:

erative follow-up only one pa-
tient developed Frey' syndrome
10 months
2 patients had complained of ret-
(Table 3,

after surgery and
romandibular recess,
Fig. 3).

Evaluation of patients' satisfac-
tion about the aesthetic appear-

ance; revealed that 4 patients
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(17.5%) had VAS=9, 13 patients
(56.5%) had VAS=8, 2 patients
(8.8%) had VAS score=7 and only
2 patients (8.8%) were partially
satisfied. Two patients were un-
satisfied and reported scores 2
and 3, respectively, (Table 4, Fig.
4). The mean patients' satisfac-

Table (1): Patients' data.

tion score about the aesthetic

appearance was 7.4+1.8; range:
2-9. Female patients showed non-
significantly lower mean satisfac-
3-8)

compared to that recorded for

tion score (6.6+1.8; range:

male patients (7.8+1.6; range: 2-
9), (Fig. 5).

Males Females Total
Number 15 (65.2%) 8 (34.8%) 23 (100%)
Age (years) 36+9.1 (21-53) 37.8+11.2 (25-53) 36.7+9.7 (21-53)

Data are presented as mean+SD & numbers; ranges & percentage are in parenthesis

Table (2): Operative and postoperative data

Mean+SD Range

Operative time (minutes) 9149.1 80-110
Wound drainage period (hours) 58+11.2 48-72
Hospital stay (days) 3.840.8 3-5
Table (3): Postoperative complications.

Number (%)
Salivary fistula 0 0
Cheek edema 7 30.4%
Wound complications 0 0
Temporary facial nerve 9 39.1%
weakness
Frey's syndrome 1 4.3%
Retromandibular dimple 2 8.7%

Table (4): Patients' satisfaction scores.

Satisfaction scores Number (%)
VAS score=9 4 (17.5%)
VAS score=8 13 (56.5%)
VAS score=7 2 (8.8%)
VAS score=6 1 (4.3%)
VAS score=5 1 (4.3%)
VAS score=4
VAS score=3 1 (4.3%)
VAS score=2 1 (4.3%)
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Discussion

The primary outcome of the
present study was the feasibility of
identification, dissection and ob-
taining the SMAS uninterrupted
to use it as a coverage for the re-
sultant raw parotid bed; SMAS be-
ing located among structures of
superficial fascia necessitated
firstly dissection and elevation of
the skin flap at level of sub-SMAS
space at the parotid fascia so as to
elevate SMAS within that flap;
such maneuver also allowed pres-
ervation of the contents of the su-
perficial fascia especially branch-
es of the facial nerve and allowed
identification of the zygomatic
branch of the facial nerve at the
zygomatic arch and was easy but
meticulous so as not to miss any
of parotid-cutaneous ligament-like
tissue projections that may be ob-
stacle for completion of dissection
up to the zygomatic arch. This
procedure was partially time-
consuming resulted in longer op-
erative time that extended for a
mean of 91 minutes. Similarly,
Zhi et al., (2008), reported signifi-
cantly longer operative time with
preserving the fascia parotideo-
masseterica and great auricular

nerve and partial parotidectomy

compared to routine parotidecto-
my. One of disadvantages of such
plane was perioperative bleeding,
(Yu, 2001),
overcome by careful use of cutting

however, this was
diathermy and identification of tis-

sue projections that contains

blood vessels.

Dissection and separation of
SMAS out of contents of superfi-
cial fascia was easy, not time con-
suming with minimal bleeding.
Similarly, al.,
(2006),

SMAS is easy and rapid, provided

Meningaud et
found the dissection of

undermining has carried out at
the level of the parotid aponeuro-
sis. This could be attributed to the
previously performed control of
feeding vessels passed through
parotid-cutaneous  ligament-like

tissue projections.

Moreover, the modified Blair in-
cision used allowed full dissection
of the parotid area and exposure
of all gland boundaries so that all
patients had smooth postoperative
course with good wound healing
and no wound edge necrosis. This
finding goes in hand with Wor-
mald et al., (2009), who reported
that using modified Blair incision
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resulted in minor morbidities with
lesser frequency than the tradi-
tional Blair incision.

The application of SMAS flap
allowed disappearance of retro-
mandibular defect and wound
dimpling with mean patients' sat-
isfaction score about the aesthetic
appearance was 7.4+1.8; range:
2-9. Only 2 patients were unsatis-
fied and one of them developed
Frey's syndrome. Both patients
had long-standing large parotid
adenoma and required extensive
dissection for adhesions a factor
that did not allow perfect separa-
tion of the SMAS and so no com-
plete coverage of the raw area was

possible.

The obtained results agreed
with Honig, (2004), who reported
that the vascularized SMAS rota-
tion advancement flap is clinically
simple to perform and provides
satisfactory cosmetic and func-
tional results in patients undergo-
ing
and were superior to that obtained
by Angspatt et al., (2004), who re-
ported that the incidence of Frey's

conservative parotidectomy

syndrome was substantially re-
duced from 48% by subjective re-

view and 72% by objective meas-
urement in patients underwent
parotidectomy without using the
SMAS preservation technique to
23.1 and 26.9%, respectively in
patients had SMAS preservation.
Zhao et al., (2005) used a modified
parotidectomy with conserving the
sub-superficial musculo-aponeur-
otic system and great auricular
nerve reported an incidence of
Frey's syndrome of 5.32%.

illustrated the
superior outcome of using SMAS

These results

flap repositioned to cover the sur-
gical raw surface and advanced to
be sutured to the anterior margin
of the sternomastoid thus obliter-
ating the retromandibular defect
and gaining satisfactory aesthetic
outcome. Such outcome is highly
comparable to results obtained
with conventional parotidectomys;
Nitzan et al., (2004) evaluated the
quality of life of 125 patients un-
derwent conventional parotidecto-
my for change in appearance, gus-
tatory sweating, and pain that
were reported by 70%, 57% and
30%, respectively. Also,
Ortiz et al., (2004), reported a fre-
quency of Frey's syndrome in 61%

Luna-

of their series of superficial paroti-
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dectomy. Guntinas-Lichius et al.,
(2006),
the frequency of Frey's syndrome

retrospectively evaluated

in 610 patients underwent con-
ventional parotidectomy and re-
ported a frequency of 4% in that
series.

Furthermore, the results of the
current study were superior to
that obtained by other maneu-
tried to
parotidectomy complications; Jost

vers overcome post-
et al. (1999) proposed a procedure
that combines displacement of the
posterior belly of the digastric
muscle, a flap with an upper pedi-
cle taken from the sternocleido-
mastoid muscle and a double
layer free graft, taken from the su-
perficial and deep temporal fas-
cias. This procedure seems com-
plicated and time-consuming
compared with the SMAS ad-
vancement flap. Han et al., (2004),
found immediate transplantation
of the stemocleidomastoid muscle-
great auricular nerve flap can re-
pair the depressed deformity of
the parotid area and Asal et al.,
(2005),
the surgical defect after parotidec-

found reconstruction of

tomy with a sternocleidomastoid
muscle flap reduced the frequency

of Frey's syndrome and provided
good aesthetic results compared
to those without flap. However,
these procedure despite the effec-
tiveness was more aggressive, re-
quired more surgical dissections
and surely more time-consuming.
In addition no comment in both
studies was provided on the effect
of neck movement and long-term

outcome.

Moreover, the applied maneu-
ver spared the use of recently tried
allogenic or synthetic grafts to fill
the resultant defect with similar or
better
(2008), compared the outcome of
elevation of the SMAS with or
without fat graft interposition dur-

outcome; Curry et al.,

ing superficial parotidectomy to
prevent a concave facial deformity
and Frey's syndrome and found
simultaneous reconstruction of a
superficial parotidectomy defect
using SMAS elevation with or
without fat grafting may improve
postoperative facial symmetry and
decrease the incidence of sympto-
matic Frey's syndrome without in-
creasing complications. However,
despite the benefits of fat grafting,
resorption of dermal fat grafts was
a problem and Cervelli et al.,
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(2009)
(2009), found platelet-rich plasma

and Chandarana et al.,

favor maintenance and function of
fat grafts are used to reconstruct
facial contour defects in patients
underwent plastic reconstructive
surgery, possibly by stimulating
adipose-tissue-derived stem cells
proliferation. As regards synthetic
grafts,
(2009), found the use of porcine

Papadogeorgakis et al.,
dermal collagen graft (Permacol)
in both

contouring

produced good results
facial
and prevention of Frey's syndrome

postoperative

after operations on the parotid.

The advantage of the applied

technique for abolishment of
Frey's syndrome could be attribut-
ed to the fact that the SMAS flap
used as a membrane guided tis-
the

SMAS flap seems to accelerate the

sue regeneration. Moreover,

nerve recovery, through provision
of a supplementary blood flow in-
ducing the formation of a capillary
network around the ischaemic

nerve, (Cesteleyn et al., 2002).

It could be concluded that the
use of SMAS advancement flap
fixed to the anterior margin of
sternomastoid to cover the surgi-

cal raw area after parotidectomy is
surgically feasible and effective
surgical policy for minimizing the
frequency of the development of
Frey's syndrome and postopera-
tive retromandibular dimpling and
with high patients'
score and is advocated for surgical

satisfaction

treatment of benign parotid le-
sions requiring superficial paroti-

dectomy
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Abstract

Background: There are few data in the literature regarding the utility
of metformin before involvement of women with PCOS in assisted repro-
ductive techniques. In our country it is the first academic prospective sys-
temic study to assess the effect of metformin mono-therapy in Yemeni in-
fertile PCOS women on ovulation, pregnancy, live-birth and early
pregnancy loss rates. Patients and Methods: One hundred eighty two Ye-
meni infertile women aged between 21 and 35 years were diagnosed as
infertile women with PSOS according to the Rotterdam ESHRE/ASRM-
Sponsored PCOS Consensus Workshop Group in 2003. These anovulato-
ry infertile Yemeni women were attending ‘Allow Medical IVF Center’ for
treatment of infertility. Design: clinical prospective controlled study. Set-
ting: The study was conducted at the Allow Medical IVF Center, Unit of
Human Reproductive Physiology, Colleague of Medicine and Health Sci-
ences, Sana’a University, Republic of Yemen. Duration:_from July 2005 to
September 2008. All patients were divided into two groups. Group-I met-
Jformin treated group (n = 139) and control group - PSOS without metfor-
min therapy (n = 43). Outcomes: ovulation, pregnancy, early abortion and
live-birth rates. Results: No significance differences between all baseline
parameters of study groups. Following 12 weeks of treatment by metfor-
min (group-I) the ovulation rate was 39.57% (55/139) vs. to 16.28% (7/
43) in the group-II without metformin (P<0.001). In study group-I 28/55
(50.91%) get normal ongoing pregnancies vs. to group-II 3/43 (6.98%),
(P<0.002). The live-birth rate was 89.29% (25/28 or 17.99%, 25/139) in
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metformin treated women compare to 1/7 (14.29% or 2.33%, 1/43) in
group-II (P<0.002). The early abortion rate was significantly higher
(P<0.001) in group-II in compare to group-I (1/43, 4.65% vs. 3/139,
2.16%, respectively). No congenital abnormalities were found in all born
babies. Conclusion: metformin therapy for women with PSOS could be
used as a first line drug for treatment of anovulatory PCOS infertile wom-
en. It increases ovulation, pregnancy, and live-birth rates and decrease
rate of early pregnancy loss. In addition, it is safe to use during pregnan-
cy and congenital abnormality and ectopic pregnancies were not ob-

served.

Key words: metformin, live-birth rate, Yemeni, PCOS, infertile.

Introduction
Anovulation is the cause of
about 40% of all female infertility
that appears usually as a result of
PCOS (The Rotterdam ESHRE /
ASRM, 2004).
syndrome is affected about 5-10%

Polycystic ovary

of reproductive women (Hardiman
and Atiomo, 2003), and has re-
cently become clear that PCOS is
also linked to a number of meta-
bolic disturbances, including type
2 (non-insulin-dependent) dia-
betes mellitus (especially by the
age of 40 (Fleming et al., 2002)),
so PCOS is an important health
concern and may represent a ma-
jor health issue affecting young re-
productive women today ( Dvalle
and Azziz, 2002). Metformin is big-
uanide insulin sensitizing agent
traditionally used in the manage-
ment of type 2 diabetes mellitus

and led to decrease intestinal ab-
sorption of glucose, decrease he-
patic glucose production, improve
peripheral insulin sensitivity, and
weight loss has been noted in
some women ( Brock et al., 2005).

We are postulated that the use
of metformin in Yemeni infertile
women with PCOS for appropriate
period of time (12 weeks) may im-
prove the endocrine milieu which
leads to menstrual cyclicity and
mono-ovulation. Thus, the aim of
the current clinical prospective
systemic controlled study is to ex-
plore the potential additional ef-
fect of metformin mono-therapy
on ovulation, pregnancy, and live-
birth rates
women with PCOS attending our
‘Allow Medical IVF Center’ for
treatment of infertility.

in Yemeni infertile
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Patients and Methods

Patients: One hundred eighty
two Yemeni infertile women aged
between 21 and 35 years were di-
agnosed as infertile women with
PSOS according to the Rotterdam
ESHRE /ASRM-Sponsored PCOS
Consensus Workshop Group in
2003. These anovulatory infertile
Yemeni women were attending ‘Al-
low Medical IVF Center’ for treat-
ment of infertility due to anovula-
The
board at Colleague of Medicine,

tion. institutional review
Sana’a University approved the
protocol, and all women gave writ-
Design:

clinical prospective systemic con-

ten informed consent.
trolled study. Duration: the dura-
tion of this study was from July
2005 to September 2008. Exclu-
sion criteria for all subjects in-
cluded: age <20 or >35 years;
body mass index (BMI) >30 and
<18 kg/m?; neoplastic, metabolic
(including glucose intolerance),
hepatic, and cardiovascular disor-
der or other concurrent medical
illness; hypothyroidism; hyperpro-
lactinaemia; Cushing’'s syndrome;
non-classical congenital adrenal
hyperplasia; current abuse of al-
cohol and Qat chewing; use of oral

contraceptives, glucocorticoids,

antiandrogens, antidiabetic, and
anti-obesity and hormonal drugs.
Other exclusion criteria were: or-
ganic pelvic diseases, previous
pelvic surgery, suspected perito-
neal factor infertility, tubal or
male factor infertility. Tubal and
male factor infertility were exclud-
ed with a hysterosalpingogram
and with semen analysis, respec-
tively. We also excluded women
who intended to start a diet or a
specific programme of physical ac-
tivity. All subjects had a normal
physical activity. Grouping of
PSOS women. All patients were di-
vided into two PSOS

groups. Group-I metformin treated

infertile

group (n = 139) and control group-
PSOS without metformin therapy
43).
pregnancy, early pregnancy loss,

(n = Outcomes: ovulation,

and live-birth rates.

Study Drugs: In the present
study for women Group-I was
used film coated tablets contain-
ing 1000mg of metformin hydro-
chloride to 780mg
metformin base, Glucophage®
1000, Merck Sante, Lyon, France),
1000-2000 mg / day increasing
gradually. The side effects of the
metformin were discussed with

(equivalent
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patients before starting the treat-
ment and vitamin-B12 supple-
mentation was done to avoid com-
(1tab./
The course of metformin

plication of metformin
Day).
treatment was started from men-
strual day 2 and continued for at
least 12 weeks and continued dur-
ing pregnancy. Patients discontin-
ued the metformin treatment for
any reason was excluded from this
study. In subjects without recent
menses, withdrawal bleeding was
induced with a course of oral me-
droxyprogesterone acetate before
the initiation of study medication.
Group-II was observed for 12
weeks without ant treatment. Vi-
tamins B were administrated one
tablet alternative 2 days. In preg-
nant women Glucophage had been
continued during  pregnancy
which additionally given us a new
and very important information
about the effect of Glucophage in
the development of fetus intraute-

rinely.

Monitoring of patients: Base-
line investigation of sex hormones
was recorded for all patients. Seri-
al transvaginal ultrasound was
documented for all women before
and during therapy for 12 weeks.

At the cycle day 21 progesterone
and prolactin were also recorded
for all women. The ovulation was
performed by injection of 5000-
10000 IU of human chorionic gon-
adotrpin intramuscular when we
found mature follicle size more
than or = to 17mm. programming
intercourse were recommended for
all patients with good ovulation.
Ovulation, ongoing clinical preg-
nancy, live-birth, and early abor-
tion rates were calculated and
studied during the duration of this

study.
Statistical Evaluation: Data
were analyzed with in built

functions within the Statistical
Package for Social Science (SPSS
UK Ltd, version 7.5 : 2000, Cher-
tey, Surrey, United Kingdom). The
statistical tests used depend on
the nature of the data. In addi-
tion to the standard statistical
methods to determine the mean,
standard deviation we used stu-
dent’s t-test and multiple analysis
of variances (MANOVA) to report
the level of statistical significance
between the means and correla-
tion test. Differences were consid-
ered statistically significant at P <
0.05.
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Results
The data of patients involved in
the present study is demonstrated
in table 1. No significance differ-
ences between baseline variables
among the study groups (table 1).

The sub-grouping of women
group-I and group-II depending on
the age factor is demonstrated in
the figure 1 and 2 respectively. In
the group-I about 38% (53/139) of
infertile Yemeni women with PSOS
have been age between 26-30
years, 30% have age less than 26
years old (42/139) and 32% (44/
139) have more than 31-35 years
old (figure 1).

In group-II 40% (17/43) of Ye-
meni infertile women with PCOS is
presented in younger women (21-
25 years) figure 2. No significant
differences between all age groups
of the present study.

Over the course of the study,
the ovulation rate was 39.57%
(55/139)
PCOS Yemeni infertile women in
compare to 16.28% (7/43) in the
women of group-II (P<0.001, figure

in metformin treated

3). During the course of this study
which delayed around 38 months

28 women of 55 ovulated women
group-I became pregnant (50.91%
or 20.14%, 28/139) .

Versus group-II 6.98%, 3/43
(P<0.002), figure 3. The pregnancy
was certified chemically by meas-
urement of bets human chorionic
gonadotropin and progesterone
levels 14 days at the day of ovula-
tion. The clinical ongoing pregnan-
cies were documented by presence
of gestational sac by tranvaginal
ultrasonography. Luteal support
was recommended for all clinically
diagnosed pregnant women.

Highly significant differences
(P<0.001) were obtained in the
early trimester abortion rate in
both studied groups (Group-II 2/
43, 4.65% vs. group-I 3/139,
2.16%, figure 4). The live-birth

rate was in group-I 25/28
(89.29% or 25/139, 17.99%) in
compare to group-II 1/3

(33.33% or 1/43, 2.33%, P<0.002)
figure 4.

All women who early aborted
had been irregularly taken luteal
support and were out of our
control when they get pregnant.

No congenital abnormalities were
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observed in all babies of delivered
women in present work. No multi-
ple and ectopic pregnancies oc-
curred in all pregnant women.
Gastrointestinal symptoms were
more frequent in the group-I re-
ceiving metformin and absent in
women group-II. The rates of com-
pliance with the recommended fre-
quency of programming sexual in-
tercourse ranged from 82 to 85%
at the first visit and declined to 62

to 71% at the visit at 3 months.
The compliance rates were similar
across both study groups at all cy-
cles (P<0.13).
Bad-responder patients were
involved in the program of assist-
ed reproductive techniques or in-
duction of ovulation by gonadotro-
pins and their results will be
published later in separated pa-

pers.

Table 1: Data of Yemeni infertile women with PCOS who were involved
in the present study and performed metformin therapy (group-I,
n=139) and infertile women without metformin therapy (group-

11, n=43).
Variables Group-I * Group-II * P value

Age (years) 28.82 +6.20 26.36 £5.61 NS
BMI-Body Mass Index (Kg/m?) 26.44 £3.12 26.24 £3.31 NS
Duration of infertility 6.13+£2.79 747 +3.11 NS
Type of infertility All primary All primary --
Previous exposure to study drugs 0% 0% --
Baseline right ovarian volume (cm?) 10.37 £4.81 10.92 +5.22 NS
Baseline left ovarian volume (cm?) 11.25 £3.63 11.54 £4.01 NS
Base line Estrodiole level (IU/ml) 63.29 +£33.81 58.12 £27.46 NS
Base line LH (IU/ml) 13.94 +£3.71 12.48 £2.25 NS
Base line FSH (IU/ml) 948 £5.73 7.71 £4.26 NS
Base line LH/FSH ratio 1.94 +.68 1.57 £.62 NS
Progesterone level at the CD 21 - natural 1364161 1234132 NS
cycle (pg/dl)

Prolactin at the CD 21 - natural cycle 12.16 4 2.38 13274116 NS
(pg/dl

Base line Testosterone (IU/ml) 1.02 +£0.47 0.9 +0.31 NS
Base line level HbA . level 426+ 1.36 431+2.20 NS

CD-cycle day; P-probability; NS- no significant differences.
* All values are mean + stander error of mean
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Figure 2: Sub-grouping of Yemeni infertile women
group-ll depending on the age factor.
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Figure 3: Number of ovulated and pregnant women in both
studing groups.
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Figure 4: Number of pregnant, delivaried and early aborted
women in both studied groups.

30 -

25 -
20 +

15 4

10 4

S

Group-I with Group-Il without

metformin therapy metformin
m No of pregnant women 28 3
0 No of aborted women 3 2
No of deliveried women 25 1

332



Benha M. J.

Vol. 26 No 3 Sept. 2009

Discussion

To our knowledge, this is the
first clinical prospective controlled
trial of sufficient patient number
to address the issue of efficacy of
metformin mono-therapy in the
treatment of infertility due to
anovulation in Yemeni infertile
women with PCOS. The results of
the present work were not ob-
served significant differences be-
tween the baseline variables of

both studied groups.

The
strates that 3 months (12 weeks)

present study demon-
of metformin therapy at 1500 mg/
day, was associated with 1) im-
provement of ovarian responsive-
ness and good ovulation rate in
these women who suffered from
anovulatory cycles, 2) improve-
ment in pregnancy rate, 3) lower-
ing of early abortion rate, 4) in-
live-birth
metformin treated infertile women
with PCOS, and 5) this type of
treatment was not expensive for

creasing of rate in

our people who suffered from a lot
of economical and financial prob-
lems and there no absolute indica-
tion to start any type of assisted
reproductive techniques for our
patients which involved in this

work. We didn’t add clomiphine
citrate for induction of ovulation
in all women which involved in the
present study because our experi-
ence found no advantage to add it
with metformin therapy and we
have been tried to point the bene-
fits of metformin therapy alone in
infertile women with PCOS. These
findings are in good agreement
with reports published by Moll et.
al., (2006) and Legro et. al.,
(2007). We believe that metformin
therapy facilitates ability of ovari-
an metabolism by increase ovari-
an insulin receptors and repro-
duce mature follicles.

An improvement in the follicu-
logenesis was associated with the
action of metformin which lead to
increase insulin receptors overall
the body includes ovaries. Eisen-
hardt et. al., in (2006) reported
that in insulin-resistant women,
insulin sensitivity was improved
as early as within 4 weeks of
treatment. Interestingly, although
improvements of insulin sensitiv-
ity in this group were moder-
ate, effects of metformin on men-
strual cyclicity were striking. The
main outcome criterion menstrual
disturbance

was  successfully
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improved only in the metformin
group without effect under place-
bo and restricted to insulin-
resistant women, whereas women
without insulin resistance failed to
benefit significantly (Eisenhardt

et. al. , 2006).

The same observation was ob-
served by Kjotrod and his co-
workers that metformin therapy
for at least 16 weeks in women
with PCOS (1500-2000 mg daily)
before they commenced IVF cycles
have been successfully used in the
management of various problems
related to PCOS. Folliculogenesis
is restored in up to 70% of women
and ovulatory cycles are restored
in approximately 50%. The use of
insulin-sensitizing drugs often re-
sults in successful stimulation in
women who previously displayed
resistance to clomiphene (Kjotrod
et al., 2004).

In accordance to short-term
findings of Nestler et al., 1998
[10], biphasic basal body tempera-
ture curve assessment in women
who experienced regular menses
after metformin showed that most
cycles became ovulatory. Sponta-
neous ovulation can occur rapidly,

and normal menstrual rhythm
can be achieved within 3 months
of metformin treatment (Nestler et.
al., 1998, Pasquali et. al., 2000).
Those findings are documented in

our study.

In accordance to results report-
ed by Eisenhardt et. al.,(2006)
several studies show that the ovu-
lation rate increased with no
changes in weight, suggesting that
the effect is independent of weight
loss (Azziz, 2003 & Solomon et al.,
2001). Fleming et. al., (2002) have
recently shown the mean time un-
til the first ovulation to be signifi-
cantly shorter in the metformin-
treated group (Ng et al.,, 2001)
than the placebo-treated group
(Quon, 2001). This suggests a
rather rapid effect of metformin
treatment upon ovarian and ovu-
latory function, which is further
supported by the finding that the
significant increase in estradiol
concentrations was found already
in the first week of treatment
when the metformin dosage was
restricted to only 850 mg/day. In-
terestingly no changes in the cir-
culating inhibin-B or -T concen-
trations could be found suggesting
that despite of improved follicular
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maturation there appeared to be
no changes in the remainder of
ovarian metabolism (total imma-
ture granulosa cell activity and
stromal androgen biosynthesis)
(Eisenhardt et. al., 2006).

The high ovulation rate 40%
which obtained in our study as a
result of metformin is also agrees
with that reported by Harborne
et.al. (Harborne et al. , 2003) who
were found ovulation rate 67% in
metformin treated PCOS women.
The high ovulation rate which re-
corded by Eisenhardt et al.,
(2006) might associated with low
number of women 45 compare
to 139 PCOS women which
treated in our study as well as
age of women studied by Eisen-
hardt et al., (2006) are not estab-
lished i.e. they may involved only
selected cases but both studies
are documented an improvement
in the ovarian functions include
folliculogenesis which already as-
sociated with an increase in the
estradiol levels continuously eve-
ry 4 weeks with statistical evi-
dence only in the metformin group
indicating an improvement of
ovarian function (Eisenhardt et.
al., 2006).

The high clinical ongoing preg-
nancy (51%, 28/55 or 20%, 28/
139) and high live-birth rates
(89%, 25/28 or 17.99%, 25/139)
in metformin treated Yemeni infer-
tile women with PCOS in compare
to group-II (3/43, 6.99% and 1/3,
33.33% or 1/43, 2.33%, respec-
tively, P<0.002) that recorded in
our study is in a good agreement
with that study reported by Moll
and their co-workers in 2007 (Moll
et al., 2007) and (Harborne et al.,
2003 & Kashyap et al., 2004 & Pa-
lomba et al., 2005). The live-birth
rate was 7.2% (15 of 208) in the
metformin group (Leqro et al.,
2007) which was lower than that
reported in our present study. We
are agree with the interpretation
that was reported by Legro et.al.,
(2007) who found that the group
receiving metformin (both the met-
formin group and the combina-
tion-therapy group) had improved
insulin sensitivity (including ef-
fects on BMI, proinsulin and insu-
lin levels, and insulin resistance
as determined by homeostasis
model assessment-HOMA), as
compared with the clomiphene
group. However, these effects did
not translate into increased live-
birth rates. Instead, increases in
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sex hormone-binding globulin lev-
els were associated with im-
proved live-birth rates (Leqro et
al., 2007).

Our results are inconsistent
with data from several other stud-
ies reporting benefits of metformin
for stimulation of ovulation in
women with PCOS (Palomba et al.,
2005 & Vandermolen et al.,
2001& Sahin et al.,2004). Previ-
ous data have generally come from
small, primarily single-center
trials (Legro and Myers, 2004 &
Lord et al., 2003) that did not as-
sess pregnancy rates but rather
focused on metabolic and hormo-
nal measures, rates of ovulation,
or both (Lord et al., 2003). In con-
trast to our results, levels of fe-
cundity improved over time among
subjects receiving metformin, as
compared with clomiphene that
reported by Legro et. al., (2007).

The
among subjects who conceived in

early pregnancy loss
our treated group-lI due to treat-
ment by metformin was 3/28
(10.72%) compare to 2/7 (28.57%)
in non-treated women by metfor-
min. We confirm that these posi-
tive findings are associated with

benefits of metformin in women
with PCOS. Legro et. al., (2007)
had been reported high early preg-
nancy loss 40% (10/25) in com-
pare to our study. This difference
might be associated with BMI of
PCOS women that involved in our
and their studies (26.44 + 3.12 vs.
35.6 + 8.5, respectively).

The additional effects of metfor-
min mono-therapy in women with
PCOS had been reported by Rom-
ualdi et al., (2008) who confirmed
the positive effects of metformin
on the altered vascular reactivity
in normoinsulinemic PCOS sub-
jects. This improvement seems to
be mediated through hormonal
thus highlighting the
detrimental role of hyperandroge-

changes,

nemia on the endothelial function,
even beyond the metabolic factors.
However, a direct effect of metfor-
min on the endothelium should
not be excluded (Romualdi et al.,
2008).
(2008)

improves insulin sensitivity and,

Furthermore, Nestler in,

reported that metformin

as noted earlier, has been shown
to retard or prevent progression to
type 2 diabetes in patients with
Al-
though metformin has not been

impaired glucose tolerance.
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specifically shown to reduce the
risk of cardiovascular events in
patients with the PCOS, the avail-
able mechanistic and clinical evi-
dence support the use of metfor-
min as a protective measure
against the adverse cardiovascular
effects of insulin resistance and
insulin excess. In addition, met-
formin may decrease circulating
androgen levels and may improve
ovulation and menstrual cyclicity,
thus addressing the traditional
goals of long-term treatment ( Nes-

tler , 2008).

In conclusion: we believe that
the benefits of metformin mono-
therapy in mono-cycle anovulatory
Yemeni infertile women with PCOS
were the cornerstone to improve
functions of their ovaries which fi-
nally resulted in high pregnancy
and high live-birth rates when
compared to Yemeni infertile
PCOS women who didn’t treated
by metformin. Moreover, the addi-
tional effect of metformin was that
babies who born in our study were
also healthy and no ectopic and
multiple pregnancies observed,
too. Finally, we clear the benefits
of metformin in infertile women

with PCOS but we also suggest

further observations and studies
needed to obtain the optimal dose

of metformin during pregnancy.
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Abstract

Background: One of the important causes of immunoinfertility is most
probably antisperm antibodies (ASAs). Nonspecific seminal fluid infection
might be the cause of ASAs. The percentage of sperm agglutination (SA)
as well as sperm shaky head movement (SSM) also plays an important
role in the process of ASAs. Objectives: 1) to evaluate the influence of im-
munoinfertility factors that is associated with formation of SA and SSM
among Yemeni infertile couples. 2) The necessity of including fresh micro-
slide SA and SSM lab techniques as a routine clinical lab tests _for diagno-
sis of infertility. Design: prospective comparative study. Patients: two
hundred thirty five infertile couples attending Allow Medical IVF (in vitro
Jertilization) Center ( colleague of medicine , Sana'a University ) , for infer-
tility treatment were involved in the present study in the period from Au-
gust 2005 to October 2007. All these couples were divided into two
groups (group-I: 165 infertile men = have sperm agglutination > 10% and
group-II: 70 infertile men with sperm agglutination 0-10%). Sera of the
male were collected for measurement of ASA concentration. Main out-
come: SA, SSM, sera ASAs titer in all couples. Results: Orchitis, chronic
epididymitis, and sterile seminal fluid infection were highly significant in
infertile patients with high sperm agglutination > 10% in group I compare
to group 1II (12/165 (7.3%) and 1/70 (1.4%); 29/165 (17.6%) and 3/70
(4.3%); 31/165 (18.8%) and 8/70 (11.4%), respectively, P<0.003). A posi-
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tive correlation between concentration of ASAs and SSM as well as per-
centage of SA was noted (n = 235, r = 0.738, P<0.0001). A _further positive
correlations was observed between ASAs and sterile seminal fluid infec-
tion (n=165, r=0.692, P<0.01). Conclusion: The prevalence of immunoin-
Jertility factors among Yemeni infertile patients report more than 63% of
causes mainly due to sterile seminal fluid infection, chronic epididymitis
and orchitis. We confidently recommend the use of these so simple useful,
accessible, and reliable lab tests as a routine investigation for diagnosis
of high titer of ASAs as well as immunoinfertility and this should be con-

sidered seriously.

Key words: ASAs, sperm agglutination, immunoinfertility, Yemeni in-

Jertile couples.

Introduction
Conception is normally
achieved within twelve months in
80-85% of couples who use no
contraceptive measures and per-
sons presenting after this time
should therefore be regarded as
possibly infertile and should be
evaluated. Immunologic factors
are considered as important caus-
es of infertility (Berek and Novak ,
2007). One of the immunologic
factors proposed for infertility
(=20% of all causes of infertility) is
presence of SA, ASAs in sera of in-
fertile men and women, seminal
plasma, cervical mucus, and fol-
licular fluids (Berek and Novak,

2007 & Karimi, et al ., 2008)

Rumke (1954) and Wilson
(1954) were the first to report the

presence of ASAs in infertile men.
Now ASAs are defined as immuno-
globulines (Ig) of the IgG, IgA and/
or IgM class that are located to
various sites of the spermatozoa
(head, tail, midpiece or combina-
tion thereof) (Karimi, et al., 2008).
The incidence of sperm agglutina-
tion due to autoimmunity in infer-
tile couples is 9-36% in contrast
to 0.9-4% in the fertile population.
The incidence of detection of ASAs
in the fertile male is 8-21% and in
the female 6-23%. Immunological
cause may contribute to 5-15% of
the male infertility factors (Marsh-
burn, 1997). It was reported that
immunologic infertility is possible
if more than 50% sperm are
bound to IgG or IgA antibodies
and it may be suspected if more
than 10% spermatozoa are anti-
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body bound. An un-symptomatic
immune response to certain tis-
sues of the reproductive system
can cause infertility (Marshburn,
1997 and Allow , 2000,) .

Furthermore, presence of ASAs
in the female reproductive tract
can prevent their motility through
the female reproductive tract or
prevent the process of fertilization
(Koide and Kamada , 2002 and
Karimi, et al., 2008) and decrease
the cleavage rate in patients with
high titer of ASAs following IVF
(Tian et al., 1999).

Finally, all these immunoinfer-
tility factors that lead to the devel-
opment of SA and ASAs among
Yemeni infertile patients are pre-
vailing and are yet to be evaluat-
ed, thus enabling us to take the
necessary measures of prevention
and treatment. On the other side,
SA and ASAs lab tests are still
subjects of debate and there is a
lack of consensus on clinical con-
sequences of ASAs. We hope our
present study will define the im-
portance of SA, SSM and ASAs
screening in the process of diagno-
sis of immunoinfertility and their
relationship with infertility by in-

volving large number of infertile
patients with high percentage of
SA (agglutination without seminal
fluid infection), and high ASAs in
their semen and sera and long du-
ration of this study. Furthermore,
in all Yemeni labs (governmental
and private) the seminal fluid re-
ports do not include percentage
and types of SA, percentage of
SSM and ASAs tests as a routine
test for diagnosis of immunoinfer-
tility. All these problems give us
strong impetus to study them
thoroughly. So, the present study
is aimed to:

* Evaluate "firstly" the influ-
ence of immunoinfertility fac-
tors that are associated with
formation of sperm agglutina-
tion, shaky movement of

sperms and ASAs among Ye-
meni infertile couples.

* The necessity of including
fresh micro-slide sperm ag-
glutination, sperm shaky

head movement and ASAs lab

techniques as a routine clini-
cal lab tests for diagnosis of

infertility.

Patients and Methods
Patients: two hundred thirty
five infertile couples attending Al-

345



Allow A. Kaid, et al...

low Medical IVF Center, for infer-
tility treatment were prospectively
in the

present study. Duration of this

analyzed and involved
study was from August 2005 to
October 2007. Complete physical,
medical, and infertility data were
documented and diagnosed as in-
fertile cases with positive SA and
SSM. Their sex and thyroid hor-
monal profiles, and prolactin were
within the normal values. There
was no history of administration
of glucocorticoids at least for 3
months prior to participation in
the present study and seminal
fluid culture and sensitivity was
negative for pathogenic bacterial
growth. They were inspected for
any history of testicular trauma,
mumps, orchitis, testicular tor-
sions, varicocele, cryptorchidism,
surgical intervention, sterile semi-
nal fluid infection. The institution-
al review board at Colleague of
Medicine and Health Sciences,
Sana’a University approved the
protocol, and all couples gave
All

these couples were divided into

written informed consent.
two groups (group-I: 165 men =
have sperm agglutination > 10%
and group-II: 70 infertile men with

absent of sperm agglutination or

<10%). Inclusion criteria for wom-
en were no anatomical or endo-
crine problems. Sera of the male
were collected for measurement of
ASA concentration. Following the
diagnosis of immunoinfertility
(group-I) and infertility (group-II)
all couples were recommended to
be treated by appropriate assisted
reproductive techniques. The out-
come of assisted reproductive
techniques for couples which in-
volved in the present paper is not
involved and will publish in future

in separated papers.

Spermogram and its Evalua-
tion: Written informed consent
was obtained from all participants
after recruitment. Semen samples
were collected by masturbation at
the site of our center, after the
men had been asked to abstain
from ejaculation for at least 48
hours before semen was collected.
All semen analyses were per-
formed manually within one hour
after the sample was collected and
included measurements of the vol-
ume of the ejaculate and determi-
nations of the sperm concentra-
tion and the percentage of sperm
motility, shaky head movement,

agglutination and morphology.

346



Benha M. J.

Vol. 26 No 3 Sept. 2009

Two-three semen specimens were
obtained from each man who was
involved in the present study. The
number of days between the speci-
25-42
days. The mean values for each

men collections was from

semen sample were calculated in
studied by slide method. Semen
fluid analysis was performed in
our external out-patient lab- ac-
cording the guidelines of the
World Health Organizatio (WHO,
1999).

Sperm Agglutination: Aggluti-
nation of spermatozoa means that
motile spermatozoa stick to each
other - head to head agglutina-
tion, tail to tail or in a mixed way,
e. g. medpiece to tail. The adher-
ence either of immotile spermato-
zoa to each other or of motile sper-
matozoa to mucus threads, cells
other than spermatozoa, or debris
is considered to be nonspecific ag-
glutination. The specimen was ob-
served for sperm agglutination by
preparing a drop (50uL) of semen
into a warm microscopic slide cov-
ered by a cover slip. The presence
of sperm agglutination with shaky
sperm head was suggestive of the
existence of an immunological
cause of infertility. The extent of

agglutination was important. The
presence of only a few groups of
small numbers of agglutinated
spermatozoa was also recorded.
Sperm agglutination and interac-

tion between spermatozoa were

graded as:

+ (sub-mild sperm agglutina-
tion) ------------------- < 10%

+ + (Mild sperm agglutination)--
-------------------- 10-20%

+ + + (Marked sperm agglutina-
tion)---------------- 21- 40%

+ + + + (Very marked agglutina-
tion)---------------- >40%

For estimation of percentage of
sperm agglutination the following
formula is used:

Percentage of agglutinated
sperms=

No. of agglutinated sperms
X 100

Total number of spermatozoa

Sperm Shaky head Movement:
was determined by the same for-
mula applied to the above men-
tioned for sperm agglutination.

Detection of ASAs by Immuno-
bead Test: fresh spermatozoa, har-
vested by swim-up technique are

incubated with serum or seminal
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plasma, then carefully washed,
and immunobeads covered with
anti-IgG or anti-IgA (or anti-IgM)
are added. Under the microscope
immunobeads are seen adhering
to the motile spermatozoa if the
sample contains ASA of the proper
The test

was carried out with higher dilu-

immunoglobulin class.

tions of serum (1:100), to provide
better clinical guidance. The reac-
tion is negative or weakly positive
(50% of the motile spermatozoa
carrying immunoglobulins: IgG, or
IgA, or both). On the other hand, if
the majority (>50%) of spermato-
zoa have immunoglobulins on
their membrane, the consequenc-
es are diagnosed as immunologi-
cal infertility.

Serum ASA ELISA Test: Ser-
um concentration of ASAs was
performed Using Exym-ELISA,
Roche, Swiss. Sperm Antibody En-
zyme Immunoassay Kit - Human
Comp. England. The strips were
incubated with diluted sera (1:50)
from patients, and after washing
steps, were incubated again with
peroxidase conjugated anti-
human-Ig (IgA, IgG and IgM). Fol-
lowing the final wash and enzyme
substrate addition, the developed

colour was determined using the
ELISA reader. Positive results are
indicated by ASA concentrations >
75 U/ml in diluted sample of ser-
um as recommended by Human
Company, England.

Sperm-Cervical Mucus Inter-
action: For fertilization to take
place in-vivo, the sperm must be
able to get past the cervical mu-
cus. The post coital test assesses
the ability of sperm to penetrate
and progress through cervical mu-
cus. Cervical mucus is examined
2-3 hours after intercourse at the
time of expected ovulation. A pres-
ence of greater than 10-20 motile
sperm per high power field is gen-
erally accepted as a normal post
coital test. Post coital testing is a
bio-assay that provides informa-
tion concerning sexual function,
motility of the sperm, and the
sperm-mucus interaction. A posi-
tive result implies normal semen
and mucus. A poor result in an in-
dividual with normal semen pa-
rameters implies either cervical
abnormality or the presence of
sperm antibodies.

Statistical Evaluation.

Data were analyzed with in
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built functions within the Sta-
tistical Package for Social Sci-
ence (SPSS UK Ltd, version

7.5:2000, Chertey, Surrey, United

Kingdom). The statistical tests
used depend on the nature of
the data. In addition to the

standard statistical methods to
determine the mean, standard de-
viation and standard error of the
mean (SEM), we used student’s t-
test and multiple analysis of
variances (MANOVA) to determine
the level of statistical significance
between the means and correla-
tion test. Differences were consid-
ered statistically significant at
P<0.05.

Results

The result of the present study
has demonstrated the prevalence
of possible causes of ASAs
among Yemeni infertile patients as
shown in table 1. A significant in-
crease in the number of cases
with a history of orchitis (un-
known causes), chronic epididymi-
tis, and sterile seminal fluid in-
fections were high in infertile
patients with high sperm aggluti-
nation >10% in group I compare
to group 1II (12/165 (7.3%) and

1/70 (1.4%); 39/165 (23.6%) and

3/70 (4.3%); 44/165 (26.7%) and
8/70 (11.4%),
P<0.003, table 1).

respectively,

The number of patients with
high sperm agglutination but un-
known causes was significantly
(P<0.02) lower in group-I compare
the

number of infertile men with va-

to group-II. Furthermore,

recocele was higher (P<0.04) in
group-I in compare to groupe-II
(table 1).

The

screening of patients involved in

spermogram and ASAs

this study are demonstrated in ta-
ble 2. All parameters of spermo-
gram which were documented in
this study (except volume of se-
men and sperm concentration)
showed high differences (P<0.02)
between group I and II. The level
of serum ASAs in group-I was sig-
nificantly higher (P<0.001) when
compared to group-II and the
number of women with poor post-
coital test (i.e. positive cervical fac-
was significantly (P<0.003)
different between both groups (ta-
ble 2).

tor)

In the present study a positive
correlation between concentration
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of ASAs and sperm shaky head
movement as well as percentage

of sperm agglutination was not-

The patients with high serum
ASA titers (in their sera) showed a
positive correlations with sterile

ed n = 235, r = 0.738, seminal fluid infection (n=44,
P<0.0001). r=0.692, P<0.01).
Table 1 : Prevalence of possible causes of ASAs in Yemeni infertile couples.
Group I Group II
Parameter with SA >10% with SA <10% | P values
n =165 n =70
Age (years) = SD* 28.3+2.6 27.5+3.5 0.17
BMI (Kg/m?) + SD* 248+1.9 23.6 +1.7 0.33
Duration of Infertility (yrs)+ SD* 6.6+4.2 7.3+5.1 0.07
Accidental Testicular Trauma, (%). 7/165 (4.2%) 3/70 (4.3%) 0.19
Orchitis due to mumps, (%). 9/165 (5.5%) Zero -
Orchitis (unknown causes), (%). 12/165 (7.3%) 1/70 (1.4%) 0.003
Varecocele , (%). 17/165 (10.3%) 2/70 (2.9%) 0.04
Surgical Intervention , (%). 11/165 (6.7%) 8/70 (11.4%) 0.13
Chronic Epididymitis , (%). 39/165 (23.6%) 3/70 (4.3%) 0.001
Sterile Seminal Fluid Infection , (%). 44/165 (26.7%) 8/70 (11.4%) 0.001
Idiopathic, (%). 26/165 (15.8%) 45/70 (64.3%) 0.02

* SD-Standard Deviation ; BMI-Body mass index
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Table 2: Comparison of spermogram, sera ASA-titers, and cervical factor in infertile

couples, which involved in the present study.

Group I Group-II
Parameter with SA >10% with SA <10% | P values
n =165 n =70
Volume (ml)* 2.5 £0.6 2.1+0.5 0.27
Sperm concentration (x 10%/ml)* 347432 28.1+5.7 0.09
Sperm motility (%)* 434+538 459 +42 0.004
Sperm normal morphology (%)* 263 £8.6 49.1 £3.9 0.001
Sperm shaky head movement (%)* 357+3.8 8.1 +£2.7 0.003
Sperm agglutination (%)* 423 +15.2 32 £0.7 0.02
Serum level of ASAs* 364.6 £ 86.3 52.2+36.2 0.001
Number of women with positive
cervical factor (poor results of post 128/165 (76.4%) 3/70 (4.3%) 0.003

coital test), (%)

* All values are Mean + Standard Deviation
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Discussion

The present study showed the
possible causes of ASAs among
Yemeni infertile patients . It was
found out that more than 60% of
Yemeni infertile patients group-I
involved in the present study suf-
fered from sterile seminal fluid in-
fection (44/165 (26.7%)) , chronic
epididymitis (39/165 (23.6%)) and
(21/165 (12.7%))
their positive interference with

orchitis and
high concentration of ASA in
own sera. These results were in
good agreement with that report-
ed by McDonald in (2000)
Lombardo et al., in (2004).

and

Presence of sterile seminal fluid
infection (i.e. no bacterial growth
after culturing of ejaculate) or
previous orchitis lead to damage
of blood-testis barrier (BTB). Phys-
the BTB is a tight

junction between Sertoli cells and

iologically,

appears to play a major role in
keeping the developing spermato-
zoa and immune system separate.
It prevents those testicular cells
expressing "foreign" antigens from
coming into contact with lymphoid
tissue and immunocompetent
cells from entering the seminifer-

ous tubules (Omu et al., 1998 and

Buhanovic et al., 2004) . However,
the BTB is commonly breached by
physiological leakage of normally
sequestered sperm antigens.

When the BTB were damaged
due to infection these antigens
come into contact with immuno-
ASA formation
occurs and lead to formation of

competent cells,

auto-immunity against
sperms (Almagor et al., 1998 &
Bronson in 1999) reported that
the
regulatory mechanisms start be-

own

active local immuno-
ing operative within the testes.
Autoimmunity to sperm may oc-
cur because sperm cell antigens
are first expressed during sexual
maturation (Allow, 2002), long af-
ter the prenatal period when im-
munological self-tolerance is in-
duced (Koide and Kamada, 2000;
Lombardo et al., 2004 & Naz and

Menge , 1994).

Generally, every breakdown of
blood-testis barrier and protective
immunomodulatory mechanisms
or humoral immune response
such as ASA formation can be in-
duced primarily during infectious
and noninfectious inflammations

lead to immunoinfertility, or by
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obstruction of testicular efferent
duct - obstructive azoospermia
(Almagor et al., 1998). The ASAs
were also induced after accidental
and/or surgical injury of testicles
(group-I = 11/165 (6.7%)
group-II 8/70 (11.4%)), exposure
to very low temperature or cryp-
torchidism (McDonald, 2000 & Fa-
bio et al., 2003). Subsequently, in-

and

fertility can result from antibodies
directly binding the sperm, or
from spermatogenesis due to or-
chitis. A similar phenomenon oc-
curs in vasectomized laboratory
(McDonald,

rodents and man

2000).

Most affected individuals devel-
op epididymal sperm granulomas
and testicular degeneration asso-
ciated with the formation of ASAs.
Mechanisms that can provide the
autoimmunity and ASA produc-
tion are micro-environmental ac-
celeration of T-helper-type-1 (Thl)
of immunity, enhanced secretion
of pro-inflammatory cytokines like
IL-1,
inflammatory cytokines like IL-10
and TGF-_, up-regulation of MHC
and co-stimulatory molecules ex-

reduced secretion of anti-

pression and down-regulation of
immune cells apoptotic mecha-

nism (McDonald , 2000). Finally,
the presence of sperm agglutina-
tion > 10% of viable sperms with-
out bacterial seminal fluid infec-
tion and high concentration of
serum ASAs reacting with anti-
gens on the sperm are considered
typical and specific immunoinfer-
tility (Allow et al., 2001).

The indication for ASAs testing
in these Yemeni infertile patients
was abnormal semen parameters
which include high percentage of
SA, SSM, poor sperm motility and
poor sperm mucous interaction
tests (postcoital test). All these
tests were strongly and signifi-
cantly higher in group-1 when
These

sperm parameters were also posi-

compared to group-IL
tively correlated significantly with
high concentration of their own
sera ASAs and poor sperm mu-
cous interaction tests of their
wives. In the last decade there are
a lot of reports on human ASAs
and interference of some of them
with reproductive physiology. It is
supposed that sterile seminal fluid
infection and high percentage of
SA associating with high concen-
tration of ASAs and binding to
which inhibit

sperm surface
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sperm function parameters and
fertilization and the presence of
circulating ASAs in uterine cervix
of women have been implicated as
a contributing factor to immu-
noinfertility (Allow, 1999). In these
studies, the incidence of subse-
quent pregnancy in infertile cou-
ples was absent if one or both
partners had ASAs in serum (Ci-
bulka et al., 2009) or in genital
tract secretions (Emin et al.,
2008). According to other reports,
the prevalence of ASA positive cas-
es in men and women with unex-
plained infertility was significantly
more than cases with explained
infertility. This certifies that ASAs
affect fertility (Ulcova - Gallova et
al., 2009) and this relationship
had been confirmed in our present
work.

Regarding the aforementioned
studies, the concept of ASAs in
fertilization is based on their pres-
ence in serum and different secre-
tions of the human reproductive
tract (Bronson , 1999) . Although
some studies have pointed to the
higher prevalence of ASAs in infer-
tile patients (Berek and Novak ,
2007). Recently, it was successful-
ly recommended the using of

phage display technology to obtain
antisperm scFv antibodies of de-
fined antigen specificity. These an-
tibodies will find clinical applica-
tions in the development of novel
immunocontraceptives, and spe-
cific diagnostics for immunoinfer-
tility (Samuel and Naz , 2008).

The positive correlations be-
tween percentages of sperm agglu-
tination as well as sperm shaky
head movement and ASAs titers
indicated that sperm agglutination
and sperm shaky head movement
should be used as a good and sim-
for the
presence of ASAs in the own sera

ple lab tests indicators

and seminal plasma as well as
good indicator for diagnosis of im-
munoinfertility. Ability to diagnose
carefully will lead to right way of
treatment. Finally, using of these
lab test techniques are useful, an-
swerable, and acceptable methods
for diagnosis of immunoinfertility.

Our study does not agree with
the result presented by Karimi,
et.al. (2008) for the following rea-
sons: 1) the group of patients in-
volved in their study had unex-
plained infertility and such group
of patients have to be infertile with
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unknown causes 2) the research-
ers did not present any data about
their spermogram including sperm
agglutination, sperm shaky head
movement, etc. It is our belief that
such groups of unexplained infer-
tility are a matter involving divine
powers and keeping them unex-
plained infertile. Such group
should not be subject to experi-
mentation. Probably, for these rea-
son the authors did not find and
That is
true because it is unexplained in-
fertility. It is our belief that the

cases of such group (unexplained

significant differences.

infertility) are unexplainable and
fall in the domain of divinity.

Conclusions
we concluded that:

1. The prevalence of immunoinfer-
tility factors among Yemeni in-
fertile patients report more
than 63% of causes mainly
due to sterile seminal fluid in-
fection, chronic epididymitis

and orchitis.

2. We emphasized on the impor-
tance of percentage of sperm
agglutination and  sperm

shaky head movement should

be associated with high titer

of ASAs in their sera and sem-
inal plasma.

3. We recommend the use of these
so simple useful, accessible,
and reliable lab tests as a rou-
tine investigation for diagnosis
of high titer of ASAs as well as
immunoinfertility and should
be considered seriously.

4. We advise that such tests

should be involved in medical
regarding
and expect that the authori-

reports infertility
ties concerned in the ministry
of health will put into effect all
our suggestions and help to

diagnose of immunoinfertility.
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Abstract

Background: This study aims at studying the probable affection of re-
nal renin secretion after human ischemic stroke and correlating it to the
post stroke neurological and renal function alterations using f8; adrenore-
ceptor blocker atenolol in Wistar rats subjected to middle cerebral artery
occlusion.

Methods: This study comprised 21 patients with cerebral ischemic
stroke. Seventeen normal persons were used for comparison. Recumbent
and standing PRA, reflex plasma renin sensitivity, plasminogen activator
inhibitor and creatinine clearance (Ccr) were estimated at admission and
two weeks later. Moreover, 40 albino rats were divided into SHAM, Non-
treated and atenolol treated, and ischemic, non-treated and atenolol
treated groups. In all rats, neurobehavioral evaluation, Ccr, PRA, and in-
farct size were measured.

Results: Together with the significant deterioration of the neurological
score, focal cerebral ischemia in rats had increased PRA and decreased
GFR. In ischemic stroke patients, GFR was significantly decreased at ad-
mission and two weeks later, while plasma renin reflex secretion sensitiv-
ity had decreased significantly at admission relative to controls, but it in-
creased significantly 2 weeks later. Atenolol caused significant
improvement of the neurobehavioral score and renal function of rats sub-
jected to focal cerebral ischemia.

Conclusion: PRA could be a promising therapeutic target for stroke.

Key Words: (3; adrenoreceptor blocker, GFR, Ischemic stroke, renal

renin secretion.
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Introduction
Focal cerebral ischemia is a
common, life-threatening disease
in humans. The severity of clinical
manifestations after cerebral is-
chemia depends mainly on the lo-
cation and size of the infarct area
in the brain (Hunter et al, 1998).
There is increasing data showing
that angiotensin II (AIl) may be in-
volved in the initiation and regula-
tion of processes occurring in
brain ischemia either in animal
models of cerebral ischemia
(Walther et al, 2002) or in stroke
patient (Espiner et al, 2002). Acti-
vation of the RAS has been linked
with an increased risk of myocar-
dial infarction and stroke (Alder-
man et al, 1991; Schneiderman et
al, 1992). Several reports have in-
dicated chronic kidney disease to
be an additional independent and
powerful predictor for stroke out-
come (Covic et al, 2008).

We suggest a post stroke alter-
ation of the renal secretion of re-
nin and a probable incrimination
of the renal renin angiotensin sys-
tem in the post-stroke morbidity.
So this work aims at studying the
probable affection of renal renin
secretion after human ischemic

stroke and correlating it to the
post stroke neurological and a
probable renal function alteration
using the anti-renin B, adrenore-
ceptor blocker atenolol in the rats
subjected to middle cerebral ar-
tery occlusion. This is together
with suggested plaminogen acti-
vated inhibitor integration in post-
stroke morbidity since RAS can in-
fluence the fibrinolytic balance
(Kerins et al, 1995).

Methods:

(I) Experimental part:

Drug used: Selective 3 block-
er: Atenolol, (powder- Epico Co,
Egypt)

Animals used: This study was
carried on 40 male Wistar rats
weighting 210-250 grams/ rat.
Animals were having free access
to food and water. They were ex-
posed to the same housing condi-
tions of heat and humidity. All ex-
perimental

procedures were

performed in accordance with
guidelines of the Medical Research
Ethics Committee of Mansoura

University, Egypt.

Rats
were exposed to left permanent
middle cerebral artery (MCA) oc-

Surgical procedures:
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clusion described by Tamura et
al., (1981). Each animal was anes-
thetized by thiopental sodium at a
dose of 30mg/kg body weight
intraperitoneally and given addi-
tional dose of 10mg/kg when re-
quired (Wixson and White, 1987).
Briefly, the MCA was approached
through a temporal incision, and
the bone overlying the vessel was
removed using a dental drill. The
dura was opened, and the arach-
noid membrane was gently re-
moved. The vessel was occluded
by thermal coagulation, from a
point proximal to the lenticulostri-
ate branches to the rhinal fissure.
The incision was closed, and the
rats were returned to their home
cage after full recovery from anes-
thesia.

Animal grouping:

Rats were divided into 4 groups
(10 rats for each).

Group (1): Non-treated SHAM

group (1ml saline).
(2): Atenolol

SHAM group.
Group (3): Non-treated ischem-

Group treated

ic group (lml sa-
line)
Group (4): Atenolol treated is-

chemic group.

The animals received saline or
medications intraperitoneally (IP)
within 5 minutes after surgery
and then once per day for succes-
The doses of

drugs were dissolved in saline in

sive seven days.

order to obtain a dose required
for each animal in 1ml saline.
The dose of atenolol was 100 ug /
kg /day. This dose was used for
inhibition of renin secretion with-
out affecting the normal blood
pressure in dogs (Osborn et al,
1981) and was calculated in rats
according to Paget and Barnes
(1964).

Consequent steps after left
MCA occlusion:

I- Neurobehavioral evalua-
tion: It was started on the next
day after surgery and repeated for
successive 6 days. It consisted
of the following tests (Garcia et al,
1995):

1- spontaneous activity: The
animal was observed for 5 min-
utes in its normal cage. The rat's
activity was assessed by its ability
to approach all four walls of the
cage. Scores indicate the follow-
ing: Score 3: Rat moved around,
explored environment, and ap-

proached at least three walls of
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the cage. Score 2: Slightly affected
rat moved about the cage but did
not approach all sides and hesitat-
ed to move, although it reached at
least one upper rim of the cage.
Score 1: Severely affected rat did
not rise up at all and barely
moved in the cage. Score O: Rat
did not move at all.

2- Symmetry in the move-
ment of four limbs: The rat was
held in the air by the tail to ob-
serve symmetry in the movement
of the four limbs. Scores indicate
the following: Score 3: All four
limbs extended symmetrically.
Score 2: Limbs on right side ex-
tended more or less slowly than
those on left. Score 1: Limbs on
right side showed minimal move-
ment. Score O: Limbs on right side

did not move at all.

3- Forepaw out stretching:
The rat was brought up to the
edge of the table and to walk on
forelimbs while being hold by the
tail. Symmetry in the outstretch-
ing of both forelimbs was observed
while the rat reached the table
and the hind- limbs were kept in
the air. Scores indicate the follow-
ing: Score 3: Both forelimbs were

outstretched, and the rat walked
symmetrically on forepaws. Score
2: Right side outstretched less
than the left, and forepaw walking
was impaired. Score 1: Right side
moved minimally. Score 0: Right
forelimb did not move.

4- Climbing: The rat was
placed on the wall of a wire cage.
Normally the rat uses all four
limbs to climb up the wall. When
the rat was removed from the wire
cage by pulling it off by the tail,
the strength of attachment was
noted. Scores indicate the follow-
ing: Score 3: Rat climbed easily
and gripped tightly to the wire.
Score 2: Right side was impaired
while climbing or did not grip as
Rat
failed to climb or tended to circle

hard as left side. Score 1:
instead of climbing.
5- Body propioception: The

touched with a blunt
stick on each side of the body, and

rat was
the reaction to the stimulus was
observed. Scores indicate the fol-
lowing: Score 3 : Rat reacted by
turning head and was equally
anxious by the stimulus on both
Rat

slowly to stimulus on right side.

sides. Score 2 : reacted
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Score 1: Rat did not respond to
stimulus placed on right side.

6- Response to vibrissae
touch: A blunt stick was brushed
against the vibrissae on each side;
the stick was moved toward the
whiskers from the rear of animal
to avoid entering the visual fields.
the
Score 3: Rat reacted by turning

Scores indicate following:
head or was equally startled by
stimulus on both sides. Score 2:
Rat reacted slowly to stimulus on
right side. Score 1: Rat did not re-

spond to stimulus on right side.

The score given to each rat at
the completion of the evaluation is
the summation of all six individu-
al test scores. The minimum neu-
rological score is 3 and the maxi-
mum is 18.

II. Determination of GFR: On
the 6th day of MCA occlusion, rats
were put in the metabolic cage to
determine the amount of urine all
over next 24 hours. Then 2ml ve-
nous blood sample was taken
from each rat tail vein and divided
into two equal samples, one for
assay of serum creatinine and the
other for assay of PRA. The serum

was separated from the first sam-
ple by centrifugation at 1000 rpm
for 10 min. Both serum and urine
creatinine were assayed using a
method
Creatinine

colorimetric
1974).
which indicates the value of the
GFR, was calculated through the
usual
1971):

Urine creatinine mg/dl X Urine

(Henry,
clearance,

(Bartels et al,

equation

volume collected for 24 hrs

Serum creatinine mg/dl X
1440

III- Estimation of PRA: The
2nd venous blood sample was col-
lected on EDTA (1mg/ml blood).
The plasma was separated by cen-
trifugation at 1000 rpm for 15
min. and frozen at -200° till time of
assay of PRA by radioimmunoas-
say (Yalow and Berson, 1971).

IV- Assessment of the effect
of MCA occlusion on the infarct
size by staining of the brain
with 2,3,5 triphenyl tetrazoli-
um chloride (TTC) stain: After
decapitation of the rats, both hem-
ispheres of the brain of each rat
were quickly removed and placed
in ice-cold saline for 5 minutes
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and then cut into 2 mm coronal
slices. Sections were incubated in
TTC-containing
(Sigma, St. Louis, MO) for 20 min-
utes. Then, the slices were refrig-

saline solution

erated in 10% formalin over night.
The infracted areas were outlined
in white. The percentage of in-
fracted size
adobe photoshop-5
(Goldlust et al, 1996).

was measured by
program

(II) Clinical part:
The study was carried out
at Neurology
Emergency and Mansoura Uni-
Hospitals,

Department of

versity Mansoura,

Egypt.

Study population: This study
included 21
with a CT- confirmed diagnosis

consecutive cases

of ischemic stroke. All patients
were followed up for two weeks.
17 healthy in-
dividuals of nearly matched age

For comparison,

and sex were taken as a control
group. Informed consent was tak-
en from all subjects and patient
anonymity is preserved. In addi-
tion, this study has been approved
by Medical Research Ethics Com-
mittee of Mansoura University,

Egypt.

Inclusion criteria and stroke
definition: In this study, we in-
cluded all patients aged around
sixty that presented in Neurology
Department, Mansoura Emergen-
cy Hospital with first ever stroke
between February 2008 and Janu-
ary 2009. Ascertainment of each
case was based on the medical
history, clinical neurological ex-
amination, CT scan to confirm the
diagnosis and to determine the
type and evolution of stroke at ad-
mission at the first 24 hours and
at the end of the two weeks of fol-
low up. Eight patients were having
no detectable CT scan lesion at
admission in spite of stroke diag-
nosis based on the neurological
examination, these patients had
the detectable CT scan lesion by
the scan done at the end of two
weeks of follow up. All patients
were under treatment with neuro-
tropics, antioxidants, antiplatelets
and some patients received antico-
agulants during the two weeks of
follow up.

Exclusion criteria: Patients
were excluded if they were of a
suspected haemorrhagic stroke
or already having a history of

cardiovascular or renal diseases
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or diabetes or with a pre-stroke
drug treatment for a systemic dis-
ease.

Details of
neurological status and disabili-

Clinical variables:

ties, and current drug use were
recorded. Other relevant clinical
data, including ECG and CT scan
results, were also collected. With
the objective of recording the con-
scious state of our patients along
the two weeks of the study we fol-
lowed Glasgow coma scale (Teas-
dale et al, 1979). All patients were
having either 14 or 15 score of the
good consciousness along the two
weeks of follow up. Laboratory
data, including creatinine and glu-
cose concentration on admission,
were collected. These in addition
to:

1. Definition of acute kidney
function diminution: Acute kid-
ney function diminution was de-
fined by estimation of the Cecr,
which indicate the value of the
GFR, both at the patient admis-
sion and after two weeks of follow
up. Creatinine clearance was esti-
mated through the usual equation
(Bartels et al, 1971).

2. Estimation of PRA: The

patient coming recumbent to the
emergency room within the first
12 hours of the stroke was con-
sulted. Venous blood sampling
was done at the end of one hour of
recumbence. Following this period
of recumbence another venous
blood sample was taken at the
end of 15 minutes of standing.
Plasma renin activity was deter-
mined by radioimmunoassay (RIA)
kit (Hyphen Medical, USA) accord-
ing to the method described by
Yalow and Berson, (1971). The dif-
ference between the estimated
PRA of the two samples indicates
the sensitivity of the baroreceptor
mediated reflex renin secretion by
the juxtaglomerular apparatus of
the (Goldstein et al,
1982). The increase in serum PRA

kidneys

by standing indicates the efficien-
cy of the reflex renin secretory ac-
tivity of the kidneys.

3. Determination of plasmi-
nogen activator inhibitor (PAI):
It was determined in plasma using
ELISA kit (Hyphen Medical, USA)
according to the method described
by De Pergola et al, (1997).

Statistical analyses: The data
are presented as mean + standard
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error of mean (SEM). One-way
ANOVA analysis of data was done
followed by post hoc test of Tukey.
Paired Student t-test was done
when appropriate in comparing
the infarction size and in compar-
ing recumbent and standing PRA
of the same patient. Pearson cor-
relation statistical analysis was
done for detection of a probable
significance between two different
parameters. A P value of < 0.05
value was considered significant
(Armitage and Berry, 1994).

Results

(I) Experimental part:

The mean neurological scores
of SHAM groups (either treated or
non--treated) were 18 starting
from the second postoperative day
and maintained till the end of du-
ration of follow up (7days). They
were significantly decreased in the
focal cerebral ischemic group as
compared to SHAM groups start-
ing from the second postoperative
day, and then gradually improved
until time of scarification. Treat-
ment with atenolol caused signifi-
cant improvement in the mean
neurological score starting from
the 3'd postoperative days till the
time of scarification as compared

to those days in the non-treated
ischemic group (table 1).

Plasma renin activity was sig-
nificantly increased in the non-
treated ischemic group (group 3)
in comparison to that of SHAM
group (group 1). Treatment with
atenolol significantly decreased
PRA in either SHAM or ischemic
groups (groups 2, 4) in compari-
with
(groups 1, 3 respectively). Howev-

son non-treated groups
er, PRA of treated ischemic group
was still higher than that of either
non-treated SHAM or
SHAM (table 2).

treated

Creatinine clearance was signif-
icantly decreased in the non-
treated ischemic group (group 3)
relative to that of SHAM group
(group 1). Treatment with ateno-
lol significantly increased creati-
nine clearance in the atenolol
treated ischemic groups (groups 4)
relative to non-treated group
(groups 1) (table 2).

The infract size was significant-
ly decreased in the ischemic group
treated with atenolol relative to
non-treated group after 7 days of
permanent focal cerebral ischemia

(table 2, figure 1) .
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(II) Clinical part: (table 3)

Seventeen patients of 21 admit-
ted with a diagnosed ischemic
stroke were of a left hemispheric
localization and the remaining
four patients were having a right
hemispheric localization. Eight of
the 21 ischemic stroke patients
were having a non detectable C.T.
scan lesion of either hemisphere
and the lesion had been detected
at the left hemisphere by the end
of the second week. The C.T. de-
tected lesion of the 21 patients
was increased in size at the sec-
ond week in comparison to the
size measured at admission.

At admission, all patients had a
in GFR in
comparison to control normal per-
sons (68 + 8.6 Vs 103 + 4.0 ml/
min. respectively). This degree of

significant decrease

diminution was detectable also
(66 + 6.4 ml/min) at the end of
the second week after admission.

Recumbent PRA measured at
admission was significantly higher
than of the control normal per-
sons (11.0 + 0.6 Vs 6.2 + 0.6 ng/
ml). It had increased more and
more at the end of the second

week (30.0 + 1.4 ng/ml), an in-

crease which was significant in
comparison to the level measured
PRA
measured at the end of 15 min-

at admission. Moreover,
utes of standing, following one
hour of recumbence, was having
the same developing significant in-
creases like those of the recum-
bent PRA. In both normal control
persons and ischemic stroke pa-
tients, standing had induced a
in PRA in
comparison to the recumbent PRA

significant increase
at either admission or two weeks
later.

Reflex PRA, indicated by the
difference between standing and
PRA, in
patients at

recumbent ischemic

stroke admission
(1.24+0.10 ng/ml) was significant-
ly less than that of the control
normal persons (2.30 + 0.37 ng/
ml). However this reflex PRA was
significantly increased at the sec-
ond week measurement (4.86 +
0.37 ng/ml) either in comparison
to admission value or control nor-
mal persons. Only, admission val-
ue of the standing induced reflex
PRA was significantly negatively
correlated with GFR measured at
admission of the ischemic stroke
patients. This correlation had not
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been detected at the second week the same degree at either admis-
of admission. Plasminogen activa- sion or at the second week meas-
tor inhibitor (PAI) had increased wurement in comparison to the con-
significantly by ischemic stroke to trol normal persons.

Table (1): Effect of atenolol (100 pg/ kg IP for successive 7 days) on neurological
score after 7 days of permanent focal cerebral ischemia (MCA occlusion)
in Wistar rats

Non--treated Atenolol Non-treated Atenolol
SHAM Treated SHAM ischemic treated
group group group ischemic group
(group 1) (group 2) (group 3) (group 4)
(n=10) (n=10) (n=10) (n=10)
2" day 18+ 0 18+ 0 4.5+0.4“ 5.3+0.4 “
3" day 18+ 0 18+ 0 53+03% 9.5+ 0.2 “°x
4™ day 18+ 0 18+ 0 6.7+0.2* [ 11.2+40.9 "
5™ 7™ day 18+ 0 18+ 0 7.0+0.1 “Pox* 15.340.3 “ox*
Data are expressed as mean + standard error of mean (SEM)
P<0.05 a: versus group (1) « versus the 2" day
b: versus group (2) +: versus the 3 day
c: versus group (3) #: versus the 4" day

Table (2): Effect of atenolol on creatinine clearance, PRA and the infracted size of brain
sections stained by 2,3,5 triphenyl tetrazolium chloride (TTC) stain after 7
days of permanent focal cerebral ischemia (MCA occlusion) in Wistar rats.

Plasma Renin Creatinine Percentage
activity (ng Clearance of total
/ml /hr) (ml /min ) infracted
area

Non--treated SHAM
group (group 1) 0.86 +0.06 1.2+£01 | 77
(n=10)
Atenolol treated SHAM
group (group 2) 0.45+0.03 ¢ 1.07+£008 | T
(n=10)
Non--treated ischemic
group (group 3) (n=10) 5.09 +0.20 0.7+0.06° 18.37+£0.87
Atenolol treated ischemic
group (group 4) (n = 10) 1.49 +0.19 “* 1.1+£0.1° 8.75+0.46°

Data are expressed as mean + standard error of mean (SEM)
P<0.05 a: versus group (1)  b: versus group (2)  c: versus group (3)
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Table (3): Reflex PRA, plasminogen activator inhibitor and GFR in patients with
ischemic cerebral stroke.

Control Normal Admission Two Weeks

Persons (n=21) Later

(n=17) (n=21)
GFR (ml/min) 103+ 4.0 68+ 8.6 % 66+ 6.4 %
RPRA (ng/ml) 6.2+ 0.6 11.0£0.6 % 30+ 1.4 %A
SPRA (ng/ml) 8.5+0.7 T 122£0.6 t% | 35014 A}
Reflex PRA (ng/ml) 2.30+0.26 1.24£0.15 % | 4.86£0.37 Ax
PAI (ng/ml) 20.5+1.2 40.5¢ 1.1 =% 42.7+1.2 A%
Infarction area(Cm) | = --——-- 0.2960+0.09 0.5620+0.12 1

Data are expressed as Mean# standard error of mean (SEM)
1-One-way ANOVA analysis of data was done followed by post hoc test of Tukey.
% P< 0.05 in comparison to control normal persons & A in comparison to admission value
2- Paired Student t- test was done in comparing recumbent and standing PRA of the same patient
& in comparing the infarction size.

+ P < 0.05 in comparison to control normal persons
3-Pearson correlation statistical analysis

I P <0.05 significant negative correlation with GFR at admission.

B

Fig. 1 : TTC stain of non-treated (A), atenolol treated (B) ischemic fore-
brain sections of rats.
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Discussion

This study confirms the post
stroke acute diminution of the re-
nal function as indicated by the
significant decrease in the GFR at
the first 24 hours of admission of
those patients with detected CT
hemispheric
ingly this
function seems to be not reversi-

infarction. Interest-

impairment of renal

ble since our patients had no im-
provement of the renal function by
the end of the two weeks of follow
up (table 1). This incidence of post
stroke acute diminution of renal
function is in accordance with the
findings of Covic et al. (2008).

Since activation of the RAS has
been linked with an increased risk
and
(Alderman et al, 1991;
1992), we
have evaluated both tonic (recum-
bent) and reflex (standing) PRA.
The difference between recumbent

of myocardial infarction
stroke

Schneiderman et al,

and standing levels indicates the
baroreceptor reflex mediated renin
release. The cardiopulmonary re-
flex represents a powerful mecha-
nism for the direct control of renin
secretion by the juxtaglomerular
cells and under most physiological
circumstances this control out-

weights the control exerted by the
arterial baroreceptors during as-
sumption of the upright posture
(Stella et al, 1987). Reflex renin
secretion is a complex physiologi-
cal activity modulated by the su-
pramedullary centers in addition
to the medullary ones (Kapp and
DiBona, 1992). This visceral reflex
function could be altered by
stroke (Elghozi et al, 1989). Renin
angiotensin system is important
in the haemodynamic regulation
and the modulation of renal func-
tion (Zanchetti and Stella, 1975).
In addition angiotensin II (A II) is
recently implicated in stroke in-
duced cerebral tissue mnecrosis
(Espiner et al, 2002; Walther et al,
2002).

Our results show that, at ad-
mission and two weeks latter,
stroke increases significantly PRA
in the recumbent state, indicating
an increase in the tonic stimula-
tion of renin secretion. Our pa-
tients at admission would be
stressed with an increased tonic
sympathetic activity explaining
the increased recumbent PRA. Re-
flex renin secretion at admission
is inhibited compared to that of

control persons which could be
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explained by the activated inhibi-
tory cortical centers that inhibit
the subcortical reflex modulatory
cardiovascular centers (Elghozi et
al, 1989). But two weeks later, the
enhanced reflex PRA could be ex-
plained by the probable loss of
cortical modulatory function on
reflex PRA due to ischemic de-
struction of lamina terminalis
(Mackinley et al,2001), insula and
amygdale (Elghozi et al, 1989).
The detected significant correla-
tion between GFR and the de-
creased reflex PRA at admission
indicates the link between the re-
flex PRA and the developing renal
insufficiency. Also the significant
increase in the infarction area by
the end of the second week could
be related to the significantly in-
creased reflex PRA.

On the other hand, permanent
occlusion of the left MCA in rats
for successive 7 days caused sig-
nificant deterioration of the mean
neurological score since the sec-
ond postoperative day with in-
crease in the infarct size in com-
parison to the SHAM group. These
neurological effects were associat-
ed with a significant rise in the
PRA accompanied by a decrease in

the Ccr. Measurement of reflex
PRA after 7 days of MCA occlusion
put our model in a state of loss of
function of higher cortical centers
and not acute release of cortical
neurotransmitters associated with
stress or acute stage of stroke. In
MCA occlusion, the destruction of
the cortical centers (like the insula
and amygdale) integrated in the
modulation of the subcortical au-
tonomic centers leads to liberation
of these subcortical centers, con-
trolling the baroreflex from the
normal or stress mediated tonic
activity (Elghozi et al, 1989). Pe-
ripheral inhibition of renin secre-
tion by a selective B adreorecep-
blocker

significant

tor atenolol caused
improvement of the
markers of cerebral ischemia (the
neurological score and infarct size)
as well as the renal function (Ccr)
compared with the non-treated is-
chemic group. Atenolol caused
significant decrease in the raised
levels of PRA with subsequent rise
of the low level of Ccr noted in the
non- treated focal ischemic group.
Moreover, it caused significant im-
provement of the mean neurologi-
cal score since the 3rd postopera-
tive day. This improvement was

increased by the 4th and 5th post-
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operative days, a level that was
maintained till the 7th day. These
levels of scores were significantly
higher than those obtained in the
non-treated ischemic group, but
still significantly less than those of
SHAM groups. This improvement
of the neurological score was ac-
companied with significant de-
crease in the infarct size. This re-
sult is in accordance to that of
Goyagi et al., (2006) who reported
that different
antagonists (as propranolol) had

B-adrenoreceptor

improved the mneurological and
histological outcomes after tran-
sient focal cerebral ischemia in
rats. This neuroprotective effect of
propranolol was suggested to in-
volve a decrease in oxygen con-
sumption and inhibition of plate-
let aggregation and calcium influx
(Standefer and Little, 1986). Also
Laowattana and Oppenheimer
(2007) found that beta-blocker use
was associated with less severe
stroke on presentation and may
be cerebroprotective due to a sym-
patholytic effect associated with
decreased thrombin, inflamma-
tion, and hemoglobin A1C. In con-
trast, selective (3;-adrenoreceptor
antagonists seem to be different
from other f3-adrenoreceptor an-

the

mechanism of neuroprotection.

tagonists with respect to
The reported larger proportion of
B1- than By-receptors in the area
injured by MCA occlusion (Chid-
lowet al, 2000) suggested our use
of the selective p;-adrenoreceptor
antagonists as a neuroprotective
therapeutic approach. Moreover,
Han et al, (2009) reported that fo-
adrenoreceptor agonists have neu-
roprotective activity by increasing
nerve growth factor expression as
NGF, DbFGF, so our use of selec-
tive B;-adrenoreceptor antagonist
could enhance the neuroprotective
effect of unblocked fo- adrenore-
ceptors.

Although atenolol is a hydro-
philic compounds and can not
cross the blood-brain barrier, it
caused significant improvement
in the mneurological score and
reduction in the infarct volume.

Because the blood-brain barrier

might collapse at the early
phase of ischemia, hydrophilic
B-adrenergic antagonists might

have crossed the barrier at an
early phase of ischemic injury,
possibly providing the neuropro-
tective effects

1999).

(Gasche et al,
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Sokol et al., (2004) reported
that RAS had a role in the regula-
tion of homeostasis and tissue re-
sponse to injury in both CNS and
the peripheral tissue via the activi-
ty of A II. Vascular and heamato-
logic effects induced by A II in-
cluding endothelial dysfunction,
vascular structural changes, in-
flammation, homeostasis and fib-
rinolysis may increasingly link to
the occurrence of cerebrovascular
events (Rossi et al, 1995). Another
hypothesis for the role of RAS as a
risk factor in the development of
cerebrovascular diseases, away
from atherosclerosis and hyper-
tension, is focused on the influ-
ence of All on the production and
release of reactive oxygen species
(Volpe et al, 2002). The oxidative
stress, which is selectively stimu-
lated via the AT1 receptors sub-
type and most likely reduced by
AT2 receptors stimulation, has a
central role in the development of
cerebrovascular diseases (Tsutsu-
mi et al, 1999). Moreover, A II is
capable of increasing the expres-
sion of a number inducible tran-
scription factors including c-Fos
and c-Jum via stimulation of AT1
receptors in the brain (Lebrun et
al, 1995). It seems likely that in-

creased expression of these tran-
scription factors represents part of
the genetic program mediating
apoptosis in brain following focal
ischemia (Herra and Robertson,
1996). Therefore, another explana-
tion for the neuroprotective effect
of the hydrophilic f; blocker aten-
olol, noted in our research, is
through its peripheral inhibition
of the renin secretion with a con-
sequent prevention of the pro-
posed deleterious effect of the cir-
the

function through area postrema.

culatory AIl on cerebral

The tubuloglomerular feedback
(TGF) response and renin secre-
tion share the same sensor. When
loop flow and salt delivery are low,
afferent arteriolar conductance is
increased and renin secretion is
stimulated (Cupples and Braam,
2007). Angiotensin II acts at mul-
tiple sites in the kidney; directly
as a vasoconstrictor on both affer-
ent and efferent arterioles and
also as a major regulator of reab-
sorption from the proximal tubule,
thus altering the signal that
reaches the macula densa (Braam,
1999). Importantly, it is also a
strong modulator of the magni-
tude of the TGF response; this
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effect occurs at the afferent arteri-
ole and is apparent in the absence
of All-dependent vasoconstriction
(Braam and Koomans, 1995).
Thus, modulation by AIl of both
myogenic and TGF-mediated auto-
regulation is at least conceptually
independent of its vasoconstrictor
effect. So, the regulation of GFR
and RBF at low perfusion pres-
sures results from All-mediated
efferent constriction combined
with autoregulatory afferent vaso-
1986).

These may explain the decrease in

dilatation (Rosivall et al,
Ccr and hence the GFR as a result
of the increase of PRA noted in
our research together with the di-
rect effect of All on the mesengial
tissue (Rosivall et al,1987). There-
fore, we can, explain the protective
effect of peripheral inhibition of
PRA by the selective 1 blocker that
preserve the GFR via prevention of
the direct effect of AIl on the me-
sengial tissue(Rosivall et al, 1987).

Plasminogen activator inhibitor
(PAI), a key molecule in thrombot-
ic vascular diseases (Kohler and
Grant, 2000), is significantly in-
creased by stroke to the same de-
gree in all groups of stroke as
measured at admission or at the

end of the two weeks of follow up.
Absence of difference in the ob-
served values at admission and at
the end of two weeks of follow up
of stroke may exclude its incrimi-
nation or integration in the two
weeks evolution. Meanwhile it
could be a consequence of the
more elevated values of PRA in

this group of patients.

In conclusion, ischemic stroke
has been found to be associated
with increased basal level of PRA
which may be incriminated in the
developed post-stroke acute renal
insufficiency and the resulting in-
farction size. Consequently, renal
renin secretion could be a promis-
ing therapeutic target in ischemic
stroke patients.

References

Alderman M. H., Madhavan
S., Ooi W. L., Cohen H., Sealey
J. E. and Laragh J. H. (1991) :
Association of the renin-sodium
profile with the risk of myocardial
infarction in patients with hyper-
tension. N Engl J Med. 324
(16):1098-104.

Armitage P.
(1994)

and Berry G.
Statistical methods in

374



Benha M. J.

Vol. 26 No 3 Sept. 2009

medical research third ed. Black-
well Scientific Publication, Lon-
don.

Bartels A., et al. (1971) : Clin.
Chim. Acta. 32: 81(1971).

Braam B. (1999) : Renal endo-
thelial and macula densa NOS: in-
tegrated response to changes in
extracellular fluid volume. Am J
Physiol Regul Integr Comp Physi-
ol. 276:R1551-R1561

Braam B. and Koomans H. A.
(1995) : Nitric oxide antagonizes
the actions of angiotensin II to en-
hance tubuloglomerular feedback
responsiveness. 48:

1406-1411.

Kidney Int.

Chidlow G., Melena J. and Os-
borne N. N. (2000) : Betaxolol, a
Bi-adrenoceptor antagonist, re-
duces Na' influx into cortical syn-
aptosomes by direct interaction
with Na' channels: comparison
with other B-adrenoceptor antago-

nists.Br.J.Pharmacol.130:759766.

Covic A., Schiller A., Mardare
N. G., Petrica M., Mihaescu A.
and Posta N. (2008) : The impact
of acute kidney injury on short-

term survival in an Estern Euro-
pean population with stroke.
Nephrology Dialysis Transplanta-

tion. 23(7):2228-34.

Cupples W. A. and Braam B.
(2007) : Assessment of renal auto-
regulation. Am. J. Physiol. Renal
Physiol. 292:F1105-F1123.

De Pergola G., De Mitrio V.,
Sciaraffia M.,
Minenna A., Giorgino F., Petr-
nelli M., Laudadio E. and Giorgi-
no R. (1997) : Lower androgeneci-

Pannacciulli N.,

ty is associated with higher
plasma levels prothrombotic fac-
tors irrespective of age, obesity,
body fat distribution and related
metabolic parameters in men. Me-

tabolism. 46(11):1287-93.

Elghozi J. L., Saad M. A., Hu-
erta F. and Trancard J. (1989) :
Ischemia of the insular cortex se-
lectively increases the vagal con-
tribution to the baroreceptor reflex
in the rat. J. Hypert. 7(96):S36-
S40.

Espiner E. A., Leikis R,
Frech R. D., Bonkowski J. A.,
Frampton C. M. and Richards A.

M. (2002) The neuro-cardio-

375



Mohamed Ahdy A. Saad, et al...

endocrine response to acute suba-
rachnoid hemorrhage. Clin. Endo-
crinol. 56:629-635.

Garcia J. H., Wanger S., Liu
K. and Hu X. (1995) : Neurologi-
cal deficit and extent of neurologi-
cal necrosis attributable to middle
cerebral artery occlusion in rats.
Stroke.26:627-635.

Gasche Y., Fujimura M., Mori-
ta-Fujimura Y., et al., (1999) :
Early appearance of activated ma-
trix metalloproteinase-9 after focal
cerebral ischemia in mice: a possi-
ble role in blood-brain barrier dys-
function. J. Cereb. Blood Flow
Metab. 19:1020-1028.

Goldlust E. J., Paczynski R.
P., He Y. Y., Hsu C. Y. and Golo-
berg M. P. (1996)
measurement of infarct size with

: Automated

scanned image of TTC stained rat
brains. Stroke.27:1657-1662.

Goldstein D. S., Horwitz D.
and Keiser H. R. (1982) : Com-
parison of techniques for measur-
ing baroreflex sensitivity in man.
Circulation. 66:432-439.

Goyagi T., Kimura T., Nishi-

kawa T., Tobe Y. and Masaki Y.
(2006) :

onists attenuate brain injury after

3-adrenoreceptor antag-

transient focal ischemia in rats.
Anesth. Analg. 103:658-663.

Han R. @., Ouyang Y. B., Xu
L., Agrawal R., Patterson A. J.
and Giffard R. G. (2009) : Postis-
chemic brain injury is attenuated
lacking the beta 2-
Anesth

in mice
adrenergic receptors.
Analg. 108(1):280-7.

Henry R. J. (1974) : Clinical
chemistry, principles and tech-
niques, second ed., Harper and
Row.

Herra D. C. and Robertson H.
A. (1996) : Activation of c-Fos in
the brain. Progr. Neurobiol. 50:
83-107.

Hunter A. J., Mackay K. B.
and Rogers D. C. (1998) : To
what extent have functional stud-
ies of ischemia in animals been
useful in the assessment of poten-
tial neuroprotective agents?
Trends Pharmacol. Sci. 19:59-66.

Kapp U. C. and DiBona C. F.

(1992) : The neural control of

376



Benha M. J.

Vol. 26 No 3 Sept. 2009

In: The kidney:
Physiology and pathology, eds,
Seldin, DW, Giebisch G, Raven
Press, New York, pp. 1157-1204.

renal function.

Kerins D. M., Hao O. and Vau-
ghan D. E. (1995) : Angiotensin
induction of PAI-1 expression in
endothelial cells is mediated by
the hexapeptide angiotensin IV. J
Clin Invest. 96:2515-20.

Kohler H. P. and Grant P. J.
(2000) : Plasminogen-activator in-
hibitor type 1 and coronary artery
disease. N Engl J Med.342:1792-
1801.

Laowattana S. and Oppen-
heimer S. M. (2007) : Protective
effects of beta-blockers in cerebro-
vascular disease. Neurology. 68 :
509-514.

Lebrun C. J., Blume A., Her-
degen T. and Unger T. (1995) :
Angiotensin II induces a complex
activation of transcription factors
in the rat brain. Neuroscience.
65:93-99.

Mackinley M. J., McBurnic M.
I. and Mathai M. L. (2001) : Neu-
ral mechanisms subserving cen-

tral angiotensinergic influences on
plasma renin in sheep. Hypert.
37:1375-1381.

Osborn J. L., DiBona G. F.
and Thames M. D. (1981) : Beta-
1 receptor mediation of renin se-
cretion elicited by low frequency
renal nerve stimulation. J. Phar-
macol.Exp.Ther.216:265-269.

Paget G. E. and Barnes J. M.
(1964) : Evaluation of drug activi-
ties. In: Pharmacometrics, eds,
Lawrence DR, Bacharach AL, Aca-
demic press, New York, pp.135.

Rosivall L., Youngblood P.
and Navar L. G. (1986) : Renal
autoregulatory efficiency during
angiotensin-converting enzyme in-
hibition in dogs on a low sodium
diet. Ren Physiol. 9:18-28.

Rosivall L., Narkates A. J.,
Oparil S. Navar L. G.
(1987) : De novo intrarenal for-
mation of angiotensin II during

and

control and enhanced renin secre-
tion. Am J Physiol Renal Fluid
Electrolyte Physiol. 252:F1118-

F1123.

Rossi G., Rossi A., Sacchetto

377



Mohamed Ahdy A. Saad, et al...

A., Pavan E. and Perssina A. C.
(1995) : Hypertensive cerebrovas-
cular disease and the renin angio-
tensin system. Stroke.26:1700-

1706.

Schneiderman J., Sawdey M.
S., Keeton M. R., et al. (1992) :
Increased type-1 plasminogen ac-
tivator inhibitor gene expression
in atherosclerotic plaques of hu-
man arteries. Proc Natl Acad Sci
USA. 89:6998-7002.

Sokol S. I, Portany E. L.,
Curtis J. P., Nelson M. A., He-
bert P. R., Setaro J. F. and
Foody J. M. (2004) Modula-
of the renin-angiotensin-
aldosterone system for the secon-

tion

dary prevention of stroke. Neurol-
0gy.63:208-213.

Standefer M. and Little J. R.
(1986)
outcome in experimental focal ce-

Improved neurological

rebral ischemia treated with pro-
pranolol. 18:136-

140.

Neurosurgery.

Stella A., Dampney R. A. L.,
Golin R. and Zanchetti A.
(1978) : Afferent vagal control of
renin release in the anesthetized

cat. Circ. Res. 43 (suppl. 1) : 107-
111.

Tamura A., Graham D. I,
McCulloch J. and Teasdale G. M.
(1981) : Focal cerebral ischemia
in the rat: Description of tech-
nique and early neuropathological
consequences following middle ce-
rebral artery occlusion. J. Cereb.
Blood Flow Metab. 1:53-59.

Teasdale G., Murray G., Park-
er L. and Jennett B. (1979) :
Adding up the Glasgow coma
score. Acta Neurochir. Suppl. 28
(1): 13-16.

Tsutsumi Y., Matsubara H.,
Masaki H. et al. (1999) : Angio-
tensin I type 2 receptor over ex-
pression activates the vascular
kinin system and causes vasodila-
tation. J. Clin. Invest. 104 : 925-

935.

Volpe M., Savoia C., Depaolis
P., Gstrowska B., Tarasi D. and
Rubattu S. (2002) : The renin
angiotensin system as a risk fac-
tor and therapeutic target for
cardiovascular and renal disease.
J. Am. Soc. Nephrol. 13 : 173-

178.

378



Benha M. J.

Vol. 26 No 3 Sept. 2009

Walther T., Olah L., Harns C.,
Maul B. and Mies G. (2002) : Is-
chemic injury in experimental
stroke depends on angiotensin II.

FASEB J.16:169-176.

Wixson S. K. and White W. J.
(1987) : A comparison of pento-
barbital,
Ketamin-xylazine and ketamine-

Fentanyl-Droperdiol,

in adult
37:

diazepam anesthesia
male rats. Lab. Animal. Sci.
726-730.

Yalow R. and Berson S.
(1971) : Introduction and general
considerations. In: Principles of
competitive protein binding as-
says, eds, Odell WD, Daughaday
WH, Lippincott. Co. Philadelphia,

pPp- 1-19.

Zanchetti A. and Stella A.
(1975) : Normal control of renin
release. Clin. Sci. Mol. Med.; 48 :
215-223.

379



REPRINT

BENHA
MEDICAL
JOURNAL

PLASMA RENIN ACTIVITY AND
CEREBRAL ISCHEMIC STROKE
EXPERIMENTAL AND
CLINICAL STUDY
Mohamed Ahdy A. Saad Ph.D, Amr M. Abbas Ph.D,

Vivian Boshra Ph.D, Mohamed Elkhateeb MD
and Ibrahim Abd El Aal MD

Published by

Benha Faculty of Medicine Volume 26 Number 3
Sept. 2009



Benha M. J.

Vol. 26 No 3 Sept. 2009

DES-y-CARBOXY PROTHROMBIN AS SCREEN-
ING MARKER FOR PATIENTS WITH DE NOVO
HEPATOCELLULAR CARCINOMA

Magdy A. Gad MD, Gamal Elewa MD*
and Adel Z. El-Saidy MD**

Departements of Hepatology, Gastroenterology & Infectious Diseases ,
Clinical Pathology * and Pathology **, Faculty of Medicine,
Benha University, Egypt

Abstract

Objectives: This study aimed to evaluate the predictability of estima-
tion of serum Des- -carboxyprothrombin (DCP) in cirrhotic and chronic
hepatitis C (CHC) patients for the development of de novo hepatocellular
carcinoma (HCC) in comparison to alpha-fetoprotein (AFP).

Patients & Methods: The study included 90 patients; 30 patients
with CHC, 20 patients with HCC and 30 compensated cirrhotic patients
and 10 controls. All patients underwent complete clinical examination, ra-
diologic and laboratory assessment. Patients with CHC and cirrhosis
were followed up for de novo development of HCC depending on sonogra-
phy and/or computed tomography (CT). Liver biopsies were done and his-
topathological inflammatory activity and fibrosis stage of CHC and cir-
rhotic patients were evaluated according to Scheuer classification and
HCC was also graded. All patients and controls gave a fasting blood
sample for estimation of serum levels of AFP and DCP.

Results: Mean total Scheuer score was non-significantly higher in cir-
rhotic compared to CHC patients; while mean Scheuer-lobular scores and
fibrosis scores were significantly higher but mean Scheuer-portal score
was non-significantly lower in cirrhotic compared to CHC patients. Mean
serum levels of AFP and DCP were significantly elevated in patients'
groups compared to control group and in HCC patients compared to CHC
and cirrhosis groups with significantly elevated levels in cirrhotic patients
compared to CHC patients. There was a positive correlation between ser-
um levels of both DCP and AFP and total Scheuer score in cirrhotic and
CHC groups and HCC pathological grading. Regression analysis of serum
levels of DCP and AFP defined DCP as the significant predictor for patho-

381



Magdy A. Gad, et al...

logical grading of HCC and the combined use of both markers improved
the predictability of AFP. Throughout follow-up period, 4 (13.3%) cirrhotic
patients, developed HCC. ROC curve analysis showed that estimation of
serum DCP (AUC=0.892) was significantly more specific predictor for de
novo HCC than AFP (AUC=0.608). Also ROC analysis defined serum DCP
and AFP levels at 38 mAU/ml and 16 ng/ml as specific cutoff point for
prediction of de novo HCC with AUC=0.698 and 0.565, specificity rate of
88.7% and 73.6%, accuracy rate of 86.7% and 70%, and sensitivity rate
of 71.4% and 42.9%, respectively.

Conclusion: Estimation of serum DCP in cirrhotic patients free of HCC
could predict de novo development of HCC with higher specificity than
AFP but diagnostic validity could be improved by estimation of serum lev-

els of both marlkers.

Introduction

Des - y - carboxyprothrombin
(DCP) also known as a protein in-
duced by vitamin K absence or
antagonist II (PIVKA-II), is an ab-
normal product from liver carbox-
ylation that lacks _-carboxylation
of its glutamine residue yielding
an abnormal prothrombin. DCP is
unable to bind calcium ion that is
essential for its conformational
transition and functional activity.
Because the y-carboxylation is vi-
tamin K dependent, the DCP pro-
tein appears when a patient is in a
vitamin K-deficient state, (Suzuki
et al., 2005).

Prothrombin precursor has 10
(Glu)
the N terminus that are converted

glutamic acid residues in

into y-carboxyl-glutamic acid (Gla)
residues by vitamin K-dependent
y-glutamyl carboxylase. All of
these Glu residues need to be con-
verted into Gla residues before
prothrombin can obtain coagula-
tion activity. In DCP, not all of the
10 Glu residues are transformed
to Gla; some remain as Glu resi-

dues, (Uehara et al., 1999).

Liebman et al., (1984) reported
a relatively high incidence of DCP
in HCC patients and suggested
that it might be a useful tumor
marker of HCC. The exact bio-
chemical defect in HCC has never
been clearly identified, although it
is thought that vitamin K cannot
act as a carboxylase -cofactor,
leading to a decrease in mature
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prothrombin production and an
increase in DCP by the HCC; pos-
sibly as a result of a vitamin K
transport defect (Li et al., 2002).
This disturbance is partly depen-
dent on the vitamin K dose availa-
ble, since in human hepatoma cell
lines in culture, this defect could
be corrected by addition of exoge-
(Wang et al.,
1995). The same correction was
found after
pharmacological doses of vitamin
K1 to HCC patients, (Carr et al.,
1996). Yoshiji et al., (2005) report-
ed that vitamin K1 could weakly

nous vitamin K,

administration of

inhibit cell growth in vitro; howev-
er, the mechanism(s) for the weak
growth inhibitory actions of natu-
ral K vitamins have not been iden-
tified. Since the major physiologi-
cal function of K vitamins is to act
as a cofactor for carboxylation of
prothrombin (factor II) and other K
vitamin dependent coagulation
factors (VII, IX and X) as well as
proteins C and S, prothrombin it-
self might have growth regulatory
activity, (Suzuki et al., 2005).

It is believed that the elevation
of the serum DCP level correlates
with the presence of vascular in-
vasion or intrahepatic metastases,

(Shirabe et al., 2007). Further-
more, DCP has been reported to
be an independent prognostic
factor for recurrence and survi-
val after

embolization treatment (Maeda et

transarterial chemo-
al., 2002), hepatic resection, (Kai-
bori et al., 2004), ablation treat-
ment, (Toyoda et al., 2006a) and
liver transplantation (Soejima et
al., 2007).

Hepatocellular carcinoma is the
most common primary malignan-
cy arising within the liver and al-
most always in the setting of cir-
HCC is the fifth most
common solid tumor in the world

rhosis.

that is increasing in incidence and
500,000
deaths each year, (Gomaa et al.,
2009). Data on the epidemiology
and natural history of chronic

accounts for about

hepatitis C virus infection show
that its frequency has increased
over the past 20-30 years espe-
cially in the United States and Eu-
rope and HCC is the leading cause
of death in patients with cirrhosis
in Europe, (Thompson et al.
2007). Although only a minority of
patients with cirrhosis diagnosed
with HCC have tumor amenable to
curative

potential therapy, all
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therapies have best results with
single nodules =3 cm in size,
(Bruix et al., 2001), including liver
transplantation (Burroughs et al.,
2004). This clinical scenario has
important implications for screen-
ing and diagnosing HCC at an ear-
ly stage, (Ando et al., 2006).

The current study was con-
ducted to evaluate the predictabil-
ity of estimation of serum DCP in
cirrhotic and CHC patients for the
development of de novo HCC in
comparison to AFP.

Patients & Methods

The present study was con-
ducted at Departments of Hepa-
tology, Gastroenterology & Infec-
tious Diseases and Clinical
Pathology, Faculty of Medicine,
Benha University
2006 till June 2009 to allow a

minimum follow-up period of 6

since June

month for the last enrolled pa-

tient.

This study
tients with chronic hepatitis C

included 30 pa-

(CHC group) infection persisting
for longer than 6 months with
HCV antibody positive and in-
creased serum ALT values and ra-

diological assessment excluded
the presence of any evidence of
cancer. After complete history tak-
ing and full clinical examination,
all patients were subjected to the
following investigations: urine &
stool analysis, complete blood pic-
ture, rectal biopsy for diagnosis of
Bilharziasis, ultrasonographic
scanning for the abdomen and EL-
ISA test for hepatitis C virus anti-
bodies (HCVab) (Arash et al.,
1993) for confirmation of inclusion

criteria.

The second group (HCC group)
included 20 patients with HCC
that was histologically confirmed.
Tumor size was estimated by us-
ing ultrasonography and/or CT
and patients who had advanced
HCC with tumor size >3 cm or pa-
tients with portal vein invasion
were excluded. Blood samples
from HCC patients were drawn be-
fore initial treatment. All HCC pa-
tients underwent determination
of hepatitis B surface antigen
(HBsAg), antibody to HCV (anti-
HCV) and serum levels of ALT, al-
bumin, total bilirubin, and platelet
count and prothrombin time.

Thirty compensated cirrhosis
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(modified Child-Pugh score <7) pa-
tients were also enrolled in the
study (Cirrhosis group); cirrhosis
was defined by clinical develop-
ment of esophageal varices,
thrombocytopenia (platelet count
less than 100 000/mm3), sple-
nomegaly or small liver size with
irregular liver surface to be noted
by imaging studies at enrollment.
Among all patients with chronic
hepatitis and cirrhosis, HCC was
ruled out depending on sonogra-
phy and/or CT performed on a
regular examination through out
the follow-up period till end of the
study and at least for 6 months.
The study also included 10 volun-
teers to donate blood samples as

Control group.

Patients on chronic use of non-
steroidal anti-inflammatory drugs,
aspirin, and
had

gastroenterologic diseases, in par-

anticoagulants or

concomitant other non-

ticular, rheumatoid arthritis or
other connective tissue inflamma-
tory diseases were excluded of
the study.
thrombin concentration <60% of

Patients with pro-
the control, serum total bilirubin
level >20 mg/l,
liver disease or on vitamin K ther-

decompensated

apy were also excluded of the
study.

Ultrasound guided liver biop-
sies were done by means of true
cut needle. Histopathological in-
flammatory activity (grading, 0-4
scale, Table 1) and fibrosis stage
(staging, 0-4 scale, Table 2) were
evaluated according to Scheuer
(Scheuer, 1991).
HCC was histopathologically grad-

classification,

ed according to the criteria pro-
posed by the Liver Cancer Study
Group of Japan (1990) into well
differentiated, moderately differen-
tiated, or poorly differentiated.

Whole blood (5ml) was obtained
from patients and controls prior to
initiation of therapy, irrespective
of the diagnosis. Blood samples
were collected in plain tube and
allowed to clot and centrifuged at
5000 rpm for 10 minutes and ser-
um was collected and stored at -
80°C till assayed for determina-
tion of :

1. Serum level of AFP using the
commercially available immuno-
metric assay (Architect AFP assay,
Abbott Laboratories, North Chi-
cago, IL, USA). The cut-off value
of AFP for HCC was set at 20 ng/
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ml; the most commonly set value
(Trevisani et al., 2001).

2. Serum level of DCP was
measured by using an ELISA (Eit-
est PIVKAII, Eisai Co., Tokyo, Ja-
pan), according to the manufac-
turer’s instructions. The detection
limit is 10 mAU/ml, with value of
40 mAU/ml as cutoff point for dif-
ferentiation of HCC and non-mali-
gnant liver disease based on previ-
ous studies (Okuda et al., 1999).

3. Serum levels of ALT, total bi-
lirubin and albumin were done by
routine methods.

4. Hepatitis markers for HbsAg
and HCV antibodies using ELISA
technique

Statistical analysis :

Obtained data were presented
as mean+SD, ranges, numbers
and ratios. Results were analyzed
using paired t-test and Chi-square
test. Possible relationships were
investigated using Pearson linear
regression. Regression analysis
using Stepwise method was used
to test the predictability of esti-
mated parameters for de novo
HCC. Test validity characters and

cutoff points were evaluated using

the receiver operating characteris-
tic (ROC) curve analysis judged by
the area under the curve (AUC).
Statistical analysis was conducted
using the SPSS (Version 10, 2002)
for Windows statistical package. P
value <0.05 was considered statis-
tically significant.

Results

The study included 90 patients;
55 males (61.1%) and 35 females
(38.9%) and 10 controls; 7 males
and 3 females with a non-
significant difference between pa-
tients and controls as regards sex
distribution, (X2=0.146, p>0.05).

Mean age of studied patients was

47.5+8.7; range: 26-64 years,
while mean age of controls was
49.7+12.5; range: 29-66 years,

with a non-significant (p>0.05) dif-
ference between both groups.

Mean total Scheuer score was
5.6+2.37; range: 2-10 in CHC pa-
tients, while patients with cirrho-
sis had mean total Scheuer score
of 6.5+1.48; 4-9 with a
non-significantly (p>0.05) higher

range:
total Scheuer score in patients
with cirrhosis compared to those
with CHC, (Fig. 1). As regards dif-
ferential

items, mean Scheuer-
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lobular scores and Scheuer-
fibrosis scores were significantly
higher (p=0.016 & 0.026, respec-
tively), while mean Scheuer-
portal score was non-significantly
(p>0.05) lower in patients with cir-
rhosis compared to those had
CHC, (Table 3, Fig. 2). There were
12 patients with well differentiated
HCC, 4 patients with moderately
differentiated and 4 patients had

poorly differentiated.

Mean serum levels of DCP,
(Fig. 3) and AFP, (Fig. 4) were sig-
nificantly elevated in patients'
groups compared to control group
and in HCC patients compared to
CHC and cirrhosis groups with
significantly elevated levels in cir-
rhotic patients compared to CHC

patients, (Table 4).

There was a positive correlation
between serum levels of both DCP
and AFP and total Scheuer score
in cirrhotic and CHC groups.
On contrary, there was positive
correlation between serum levels
of DCP and AFP with the patholog-
ical grading of HCC, however, the
correlation was positive with DCP
and non-significant with AFP, (Ta-
ble 5). Using regression analysis of

serum levels of DCP and AFP to
define the predictor for pathologi-
cal grading of HCC defined DCP as
the significant predictor (F=6.216,
p=0.009) but the combined use of
both markers improved the pre-
dictability of AFP (F=9.950,
p=0.005).

Throughout the study period,
follow-up investigations detected 4
(13.3%) cirrhotic patients devel-
oped HCC. Using ROC curve anal-
ysis, with a null hypothesis that
the true area under curve=0.5,
showed that estimation of serum
DCP was significantly (p=0.023)
more specific predictor for the
presence of HCC, irrespective of
the underlying pathology, with
AUC=0.892, while specificity of
AFP as a predictor showed non-
(p>0.05)
compared to the true area with
AUC=0.608, (Table 6, Fig. 5).

significant difference

Also using ROC analysis for
verification of serum DCP and AFP
cutoff points above which malig-
nant lesion could be predicted de-
fined serum DCP level at 38 mAU/
ml as more specific cutoff point
with AUC=0.698, sensitivity rate
of 71.4%, specificity rate of 88.7%
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and accuracy rate of 86.7%, while
DCP levels at cutoff point of 37
mAU/ml showed AUC=0.614, sen-
sitivity rate of 85.4%, specificity
rate of 84.9% and accuracy rate of
85%. For AFP serum cutoff point
at 16 ng/ml was the most specific

cutoff point with AUC=0.565,

specificity rate of 73.6% and ac-
curacy rate of 70% but showed
sensitivity rate of 42.9%, while
cutoff point at 12 ng/ml showed
higher (71.4%)
with low specificity and accuracy
rates, 32.1% and 36.7%, respec-
tively and AUC=0.472, (Table 7).

sensitivity rate

Table (1): Scoring Necro-inflammatory activity of chronic hepatitis.

Grade Portal/periportal activity L obular activity

0 None or minimal None

1 Porta inflammation Inflammation but no necrosis

2 Mild piecemeal necrosis (mild Focal necrosis or acidophilic bodies
chronic active hepatitis, CAH)
Moderate piecemeal necrosis

3 (moderate CAH) Severe focd cell damage

4 givg)e piecemeal necrosis (severe Damage includes bridging necrosis

Table (2): Scoring Fibrosis and Cirrhosis.

Stage
0 None
1 Enlarged, fibrotic portd tracts
2 Periporta or portal-portal septa but intact architecture
3 Fibrosis with architectural distortion but no obvious cirrhosis
4 Probable or definite cirrhosis
Table (3): Mean Scheuer scores of studied patients categorized according to
histopathol ogical examination of liver biopsies.
CHC Cirrhosis
(n=30) (n=30)
Scheuer-portal score 2.23£1 (1-9 2+0.87 (1-4)
Scheuer-lobular score 1.13+0.73 (0-3) 1.67+0.76 (1-3) 1
Scheuer-fibrosis score 2.23t1.33(0-4) 2.83+0.83(2-4) 1
Total Scheuer score 5.6+2.37 (2-10) 6.5+1.48 (4-9)

T: significant difference versus CHC group
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Table (4): Mean (+SD) serum levels of AFP and DCP estimated in studied groups.

AFP DCP
(ng/ml) (mAU/ml)
Control group 5+2.6 12.7+1.2
CHC group 1245.9* 22.3+7.3*
HCC group 61051+26935* 1} 1680.3+500.8* 1%
Cirrhosis group 15+5.2% 1 33.3+12.7*t

*: significant difference versus Control group.

¥: significant difference versus Cirrhosis group

t: significant difference versus CHC group

Table (5): Correlation coefficient of serum levels of AFP and DCP estimated in
studied groups and histopathologica grading.

AFP (ng/ml) DCP (mAU/ml)
"t p "t p
CHC group 0.200 >0.05 0.315 >0.05
Cirrhosis group 0.235 >0.05 0.460 =0.011
HCC group 0.327 >0.05 0.597 =0.005

Table (6): AUC for serum DCP and AFP levels as specific predictor for HCC.

Std P 95% confidence
AUC Error value interval
L ower Upper
DCP 0.892 0.057 0.023 0.781 1.003
AFP 0.608 0.198 >0.05 0.220 0.996

AUC: areaunder curve

Std Error: standard error

Table (7): AUC and sensitivity, specificity and accuracy rates for probable cutoff

points of serum DCP and AFP levels for discrimination between HCC
and non-HCC hepatic lesions.

Cutoff AUC Sensitivity | Specificity Accur acy
point rate rate rate
SerumDCP | 37 mAU/ml 0.614 85.7% 84.9% 85%
38 mAU/ml 0.698 71.4% 88.7% 86.7%
Serum AFP 12 ng/ml 0.472 71.4% 32.1% 36.7%
16 ng/ml 0.565 42.9% 73.6% 70%
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Fig. (2): Mean differential Scheuer scores defined in CHC and cirrhosis patients
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Fig. (4): Mean (+SD) level of AFP estimated in studied patients' groups

Serum DCP (mAU/ml) in HCC group

Serum AFP (ng/ml) in HCC group

391



Magdy A. Gad, et al...

1.00 S S

.75+

.50+

.25+
> ® Reference Line
= L
D ¢ Serum AFP
S
v 0.00 ‘ ‘ ‘ = Serum CDP

0.00 .25 .50 .75 1.00
Specificity

Fig. (5): ROC curve analysis of serum CDP and AFP as predictor for development of malignant

hepatic lesions.

Discussion

The present study was based
as two-arm survey including
healthy volunteers as negative
control group and patients with
histologically documented HCC as
positive control group to compare
serum levels of AFP and DCP in
cirrhotic and CHC patients. Both
markers showed  significantly
higher serum levels in patients
compared to control group and in
HCC compared to cirrhotic and
hepatitis patients with significant-
ly higher levels in cirrhosis pa-
tients compared to hepatitis pa-

tients.

These finding illustrate the im-
pact of lesion type and progres-
sion of disease status on the ser-
um levels of both markers and
indicated the applicability of both
parameters as markers for liver
endangerment. Similarly, Durazo
et al. (2008) found levels of both
DCP and AFP were significantly
higher in patients with HCC than
in those without HCC.

In support of these data, the
present study detected a positive
significant correlation between
serum levels of DCP and total

Scheuer score in cirrhotic and
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pathological grading of HCC, but
the
significant in CHC groups.

correlation was non-

On
contrary, these correlations were
positive non-significant correlation
with AFP. Serum DCP was found
as a significant predictor for path-
ological grade, while AFP was non-
significant, but the predictability
of these markers for HCC grading
was improved on using combina-
tion of these markers. These find-
ings go in hand with Toyoda et al.,
(2006b) who evaluated the signifi-
cance of simultaneous measure-
ment of AFP, Lens culinaris agglu-
tinin A-reactive fraction of AFP
(AFP-L3), and DCP in the evalua-
tion of tumor progression and
prognosis of patients with HCC
and found AFP-L3 and DCP ap-
pear to represent different fea-
tures of tumor progression in pa-
tients with HCC and could be
useful for the evaluation of tumor
progression, prediction of patient
outcome, and treatment efficacy.
Also, Murakami (2008)
found DCP is the most useful
prognostic tumor marker in HCC
patients and Tateishi et al., (2008)
found diagnostic accuracy of AFP

et al.,

in small HCC was substantially
limited and surveillance including

DCP with optimal cutoff value
should be conducted to confirm
the efficacy of the policy. Kim et
al., (2009) found serum PIVKA-II
level, not serum AFP, was a valu-
able independent prognostic factor
in HBV-related HCC.

Throughout follow-up, 4 cir-
rhotic patients (13.3%) developed
HCC; such frequency of de novo
HCC goes in hand with Sterling et
al., (2008) who followed-up 298
patients with hepatitis C virus-
related cirrhosis for 2 years and
reported that HCC developed in 34
of 298 (11.4%) who were free of
HCC at entry and with Brady et
al., (2009) who reported a frequen-
cy rate of de novo HCC of 13.6%,
in cirrhotic patients waiting for liv-
er transplantation.

The ROC
showed that estimation of serum
DCP was significantly (p=0.023)
more specific predictor for the

curve  analysis

presence of HCC, irrespective of
the underlying pathology, with
AUC=0.892 than serum AFP that
showed an AUC=0.608. Moreover,
for prediction of development of
malignant lesion, serum DCP and
AFP levels at >38 mAU/ml and 16
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ng/ml, respectively, were the most
specific cutoff points with AUC=
0.698 and 0.565,
These data goes in hand with Ok-
uwaki et al., (2008) who found
serum DCP level >40 mAu/ml, lo-
cal tumor progression, and abla-

respectively.

tive margin <5 mm were related to
multiple intrahepatic distant re-
currence and recommended care-
ful follow-up to monitor any intra-
hepatic distant recurrence in HCC
patients with high serum DCP.

Moreover, Sterling et al., (2008)
found DCP levels have higher cor-
relation values with an absence of
HCC, as well as a higher specifici-
ty and negative predictive value,
than total AFP and the combina-
tion of DCP and AFP-L3 could
identify individuals with negative
imaging results who would benefit
from follow-up evaluation. Marre-
ro et al., (2009) tried to determine
performance of DCP and AFP-L3%
for the diagnosis of early HCC and
what factors affect DCP, AFP-L3%,
or AFP levels and found AFP had
the best sensitivity, but at the ex-
pense of specificity, followed by
DCP and AFP-L3% for early stage
HCC. Baek et al., (2009) found
PIVKA-II is a useful marker for de-

tecting HCC, especially in small
HCC and have correlations with
known staging systems.

the
prognostic value of estimation of
serum DCP in patients with HCC,
the mechanisms for its production

Despite diagnostic and

still a matter of debate; Bertino et
al., (2008) reported that DCP de-
tectable serum levels are the re-
sult not only of vitamin K defi-
defects of
carboxylase, because probably al-

ciency or selective

terations of membrane receptors
that
are necessary for the function of

or cytoplasmatic transfers,

vitamin K, are involved. On the
other hand, Ma et al., (2009) tried
to examine in vivo the efficacy of
vitamin K2 on the production of
DCP as well as tumor cell growth
and invasion and found vitamin
K2 might suppress the growth and
invasion of HCC cells via decrease
of DCP.

However, Murata et al., (2008)
hypothesized that DCP might be
produced from HCC cells with
functional impairment of vitamin
K uptake and showed in vitro that
cytoskeletal filament change by
epithelial to fibroblastoid conver-
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sion is crucial for DCP production
in HepG2 cells.

It could be concluded that esti-
mation of serum DCP in cirrhotic
and CHC patients free of HCC
could predict the de novo develop-
ment of HCC with high specificity
but its diagnostic validity could be
improved by combination with
AFP serum level estimation. How-
ever, wider-scale studies were ad-
vocated for establishment of valid

cutoff points.
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Abstract

Objectives: The present study aimed to estimation of tissue extract ep-
idermal growth factor receptor (EGFR) and serum squamous cell carcino-
ma antigen (SCCA) levels in patients with inverted papilloma (IP) in varied
pathological states as a trial to determine their role in pathogenesis and/
or their applicability for differentiation between these different pathologi-
cal changes.

Patients & Methods: The study included 6 cases with primarily diag-
nosed IP, 4 cases with recurrent IP and 3 cases had IP with SCC and 10
healthy volunteers to give blood samples as control group. All patients un-
derwent full history taking, general and local examination and CT imag-
ing was conducted. All cases underwent endoscopical excision and fresh-
ly excised IP tissues were divided into two parts; the first for
histopathological examination and the second was immediately frozen on
dry ice and stored in liquid nitrogen at -70°C until processed for estima-
tion of tissue extract level of EGFR. Venous blood samples were obtained
prior to and after surgical resection for ELISA estimation of serum SCCA.

Results: The study included 13 patients; 10 males and 3 females,
with mean age of 62.4+6.2 years. Nasal obstruction was the main pre-
senting symptom followed by epistaxis and headache. Patients with re-
current IP gave history of previous endoscopic removal since a mean du-
ration of 6.2+2.2 months and one patient had recurrent IP twice.
Histopathological examination documented the diagnosis of benign IP in
10 cases and SCC changes in 3 IP. Mean EGFR levels estimated in tissue
extract of IP with SCC was significantly higher compared to benign IP
with significantly higher levels in recurrent IP compared to primary IP.
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Preoperative serum SCCA levels were significantly higher in patients had
IP with SCC compared to levels in controls and patients with benign IP
and in sera of patients had recurrent IP compared to controls and pa-
tients had primary IP. Postoperative serum SCCA levels were significantly
lower compared to preoperative levels in all patients' groups and in pa-
tients with benign IP nearly returned to control levels, while in patients
with cancerous changes postoperative serum SCCA levels were still sig-
nificantly higher compared to control levels and non-significantly higher
compared to levels estimated in patients with benign IP.

Conclusion: EGFR tissue expression level could be used for differenti-
ation between benign and malignant IP even in early phases of dysplasia
and serum SCCA could be used as a marker _for complete operative exci-
sion of IP irrespective of its pathological diagnosis.

Introduction

The respiratory tract comprises
several distinct anatomical sec-
tions including the nasal cavity,
paranasal sinuses, nasopharynx,
oropharynx, hypopharynx, larynx,
trachea, and bronchi. The epi-
thelial lining in the major part
of the respiratory tract is com-
posed of respiratory epithelium
(columnar cells), whereas strati-
fied squamous epithelium covers
the mucosa of the pharynx and a
larynx,
This coexistence of two

part of the
2000a).
different

mo-columnar junctions at multi-

(Syrjanen,

epithelia creates squa-

ple sites in the respiratory tract,
entities that are thought to be
a prerequisite for the spread of
virus infec-

human papilloma

tions in this region, (Syrjanen,

2000Db). Because of this divergent
histology of the mucosal lining, a
wide variety of both benign and
malignant tumors arises in the
respiratory tract, (Kraft et al.,

2001).

Epidermal
(EGFR)

extracellular domains, including a

growth factor re-
ceptor is composed of
ligand-binding domain, a hydro-
phobic transmembrane region and
a tyrosine kinase-containing cyto-
plasmic region. Stimulation of the
EGFR by endogenous ligands,
EGF or transforming growth fac-
tor-a (TGF-a) results in a confor-
mational change in the receptor,
permitting its dimerization and
subsequent activation of intracel-
lular kinase,

tyrosine protein

phosphorylation and stimulation
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of various cell signaling pathways
that mediate gene transcription
and cell cycle progression, (Pe-
2003). The
EGFR is expressed on normal hu-

nault-Llorca et al.,

man cells especially in injured tis-
sues to aid wound healing, (Avis-
sar et al., 2000); but higher levels
of expression of the receptor have
also been shown to be correlated
with malignancy in a variety of
cancers. The activation of the
EGFR participates in oncogenesis
by inducing cell proliferation, cell
mobility and angiogenesis, and in-
hibiting apoptosis. This activation
might be due to numerous abnor-
malities, including increased ex-
pression of its ligand, (Psyrri et
al., 2005).

Soluble isoforms of the epider-
mal growth factor receptor
(sEGFR) have been identified in
the conditioned culture media of
the wvulvar adenocarcinoma cell
line; the constitutive shedding of
EGFR was inhibited by metallop-
inhibitors and by the
aspartyl inhibitors. This shedding

rotease

of sEGFR arises by proteolytic
cleavage of EGFR via a mecha-
nism that is regulated by both
protein kinase C and phosphoryla-

tion-dependent pathways and sug-
gested that when proteolytic shed-
ding of EGFR does occur, it is cor-
related with a highly malignant
phenotype, (Perez-Torres et al.,

2008).

The squamous cell carcinoma
antigen (SCCA) is a group of gly-
coproteins with molecular weight
~45 kDa, belonging to the family
of serine/cysteine -protease inhib-
(Suminami et al., 1991).
SCCA first was isolated biochemi-
cally from SCC tissue of the ute-
rine cervix and consists of at least

itors

10 sub-fractions differing in iso-
(Kato & Torigoe,
1977). Thereafter, molecular stud-
ies have demonstrated that SCC
is transcribed by two

electric point

antigen
nearly identical genes; SCCA1 and
SCCA2, (Schneider et al., 1995)
both are protease inhibitors that
map to the serine protease inhibi-

18q21.
are

tor (serpin) cluster at
These

pressed in SCC tissues as well as

gene products €x-

normal squamous epithelium (Ca-
taltepe et al., 2000).

The
growth pattern found microscopi-

exophytic and inverted

cally in IP tissue is often confused
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with sinonasal adenocarcinomas
which contain only single-layered
epithelium. Clinically, its behavior
parallels inverted papillomas due
to local recurrence and coexis-
tence of malignancy, (Lui et al.,
2004). However, neither the etiolo-
gy nor pathogenesis of these tu-
mors nor the putative role as a
precursor to carcinoma and the
factors responsible for associated
malignancy has been clarified.
Whether carcinomas in inverted
or syn-
chronous is also still unknown,
(Mirza et al., 2007).

papillomas arise meta-

Moreover, postoperative long-
term follow-up of IP patients is
recommended, and/or the estab-
lishment of a biologic marker re-
flecting the extent of disease can
be of great help to the clinician. In
the search for new biologic mark-
ers for IP, therefore, the present
study was designed for estimation
of tissue extract EGFR and serum
SCCA levels in patients with IP in
varied pathological states as a
trial to determine their role in
pathogenesis and / or their appli-
cability for differentiation be-
tween these different pathological
changes.

Patients & Methods
This prospective study was
conducted at Otorhinolaryngology
Benha University
hospital throughout the duration
since July 2007 till June 2009.
The study included 10 healthy vol-

unteers had been consented and

department,

selected from those attending Ben-
ha Hospital Blood Bank for blood
donation to give blood samples as
control group.

The current prospective com-
parative study was designed on
observational basis for collections
of IP in varied pathological states.
After approval of the study proto-
col by the Local Ethical Authority
and obtaining fully informed pa-
tients' consent; 6 cases with pri-
marily diagnosed IP, 4 cases with
recurrent IP and 3 cases had IP
with SCC changes were enrolled in
the study. All patients underwent
full history taking, general and lo-
cal examination (Fig. 1). CT imag-
ing (Fig. 2) was conducted and its
results were verified according to
Lund & Lloyd, (2000).

Prior to surgery, a biopsy was
performed endoscopically under
local anesthesia. General anesthe-
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sia was used during the resection.
A pack of cotton soaked with epi-
nephrine at a concentration of
1:100,000 was used to
vasoconstriction. Using the rigid

induce

0° and 30° sinus endoscopes , en
bloc resection was attempted in
small tumors when the origin of
the growth was identified. When
this was unclear and the tumor
filled the nasal cavity, parts of the
tumor not involving the nasal cav-
ity mucosa were debulked in order
to further anatomically delineate
the origin of the tumor's growth.
Once located, an en bloc excision
of the tumor through medial max-
illectomy, with as wide a margin
as possible, was performed. Se-
cured margins were confirmed by
frozen section. Nearby tissue sus-
pected of involvement with the tu-
mor was resected and sent for fro-
zen section. Vaseline nasal pack
were placed for 48 hours.

Freshly excised IP or taken bi-
opsy tissues were divided into two
parts; the first was examined his-
topathologically using H&E stain,
according to the World Health Or-
ganization classification (Shanmu-
garatnam & Sobin, 1991) and fun-
giform papillomas and cylindrical

cell papillomas were excluded
from the study. The second was
immediately frozen on dry ice and
stored in liquid nitrogen at -70°C
until processed. Tumor specimens
were finely minced and homoge-
nized in 5 volumes of ice-cold buf-
fer consisting of 25 mM Tris, 1.5
mM EDTA, 5 mM NaNg, 0.1%
monothiolglycerol, and 20% glyce-
rol by applying several intermit-
tent bursts of an Ultra-turrax ho-
mogenizer. The crude homogenate
was centrifuged at 7000 rpm for
20 min at 0°C, and the superna-
tant was further centrifuged at
105 rpm for 75 min at 0°C to ob-
tain a membrane fraction for
EGFR assay. The membrane pellet
was resuspended in 25 mM Tris,
1.5 mM EDTA, 5 mM NaNj3, 20%
glycerol, and 10 mM MgCl,. Ali-
quots of the suspension (100 ul
containing 300-500 ug of protein)
were incubated with 125I-EGF
(2.6 nM; 800,000 Ci/mmol; NEN,
DuPont, Wilmington, DE) in the
presence or absence of unlabeled
EGF (1 ug) for 12-16 h at room
temperature in a final volume of
400 ul. Binding was blocked by
the addition of 3 ml of ice-cold 25
mM Tris, 20% glycerol, 5 mM
NaNg, and 0.1% BSA. After cen-
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trifugation at 2000 rpm for 20 min
at 0°C, the supernatant was care-
fully aspirated, and pellets were
counted in a gamma counter. Re-
sults were expressed as fmol/mg
protein. EGFR status was defined
using the arbitrary cutoff value
corresponding to the median value
of EGFR levels, (Battaglia et al.,
1988).

Venous blood samples were ob-
tained prior to and two months af-
ter surgical resection and allowed
to clot then serum was separated
by centrifugation at 3000 rpm for
10 min. Serum was removed and
stored at -70°C until ELISA as-
sayed for estimation of serum
SCCA using monoclonal antibody
(Fujirebio Diagnostics, Inc, Maj-
nabbeterminalen, Goteborg, Swe-
den), (Roijer et al., 2003).

Statistical analysis :

Obtained data were presented
as mean+SD, ranges, numbers
and ratios. Results were analyzed
using Wilcoxon (Z-test) test. Sta-
tistical analysis was conducted
using the SPSS (Version 10, 2002)
for Windows statistical package. P
value <0.05 was considered statis-

tically significant.

Results

The study included 13 patients;
10 males and 3 females, with
mean age of 62.4+6.2, range: 54-
73 years. Nasal obstruction was
the main presenting symptom that
was reported in all patients, epis-
taxis was reported in 9 patients
and headache was a complaint of
7 patients. One of patients with
SCC changes in an IP presented
by unilateral facial swelling. Pa-
tients with recurrent IP gave histo-
ry of previous endoscopic removal
since a mean duration of 6.2+2.2;
range: 3-9 months and one pa-
tient had recurrent IP twice. The
three patients had papillomas as-
sociated with SCC; 2 cases gave
history of multiple excisions for IP
in the past, one had excised IP
previously twice the last since 6
months and the other one since
4 months. Both were enrolled in
the study presented by a left nasal
mass extending into the ipsilateral
maxillary sinus in one, while the
second had a right nasal mass but
sinuses were still free. The third
patient denied a previous excision
and presented by a left nasal
mass with partial involvement of
the ipsilateral maxillary sinus,
(Table 1).
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Histopathological examination
of excised specimens documented
the diagnosis of benign IP in 10
cases appeared macroscopically in
the form of multiple polypoidal,
firm mass with undulant or papil-
lary surfaces, (Fig. 1). Microscopi-
cally, benign IP were characterized
sloughed

squamous epithelial covering with

by focally stratified

a mildly exophytic surface, (Fig.
3a)
into the underlying focally edema-

and multiple invaginations
tous, vascular and focally fibrotic
stroma that showed moderate to
marked non-specific inflammatory
cellular infiltration, (Fig. 3b). Mi-
croscopic examination of 3 IP re-
vealed an evidence of nasal tissue
involvement by an ulcerating, in-
filtrating neoplastic squamous epi-
thelial growth, generally disposed
in nests with central Kkeratin
pearls surrounded by desmoplas-
tic stroma showing chronic non-
specific inflammatory cellular infil-
tration. Focal high-grade dysplas-
tic changes up to focal in-situ
changes and few areas showing
moderate anaplsia were also seen,
(Fig. 4).

Mean EGFR levels estimated in
tissue extract of IP with SCC was

65.77+11.26; 56.8-78.4
fM/mg protein and was signifi-

range:

cantly (P<0.05) higher compared
to its tissue levels estimated in
both primary and recurrent IP.
Moreover, mean EGFR levels esti-
mated in tissue extract of recur-
rent IP was 41.08+5.9;
36.1-49.4 fM/mg protein and was
significantly (P<0.05) higher com-

range:

pared to its tissue levels estimated
in primary; 26.71+8.1; range: 9.5-
43.6 fM/mg protein, (Fig. 5).

Estimated preoperative serum
SCCA significantly
higher in patients had IP with
cancerous changes compared to

levels were

levels in controls and patients
with benign IP whether primary or
recurrent, and in sera of patients
had recurrent IP compared to lev-
els estimated in controls and pa-
tients had primary IP; with signifi-
cantly higher levels in those had
primary IP compared to controls,
(Fig. 6). Operative interference sig-
nificantly reduced serum levels of
SCCA in all patients with signifi-
cantly lower postoperative serum
levels compared to preoperative
levels in all patients' groups. Mo-
reover, postoperative (PO) serum
SCCA levels in patients with be-
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nign IP nearly returned to con-

trol levels with non-significant
difference versus control levels
and between patients with pri-
mary or
other hand postoperative serum

Table (1): Patients' characters.

recurrent IP. On the

SCCA levels were still significantly
higher compared to control levels
and non-significantly higher com-
pared to levels estimated in pa-
tients with benign IP, (Table 2,
Fig. 7).

Primary Recurrent IP with Total
benign IP 1P SCC
Number 6 4 3 13
Age (years) 61.3+6.4 60.3+5.1 67.3+£6 62.4+6.2
Gender; M:F 4:2 4:0 2:1 16:9
Presenting | Obstruction 6 4 3 13
symptoms | Epistaxis 4 3 2 9
Headache 4 1 2 7
Recurrence | Duration 0 6.24+2.2 0 4 & 6 months
data times | Once 0 3 0 3
Twice 0 1 2 3

Table (2): Mean serum SCCA estimated in studied patients categorized according
to clinical and histopathological data.

Control Primary IP | Recurrent IP | TP with SCC

Preoperative Mean£SD | 2.31£0.33 5.87£1.7 9.6x1 20.48+4.6
level Z 2.803 2.524 2.023

p1 =0.005 0.012 0.043

Z 2.032 2.524

P2 0.042 0.012

Z 2.023

P3 0.043
Postoperative | Mean+SD 2.41+0.4 2.8+0.4 3.62+0.9
level Z 0.562 1.951 2.023

P >0.05 >0.05 0.043

Z 1.632 1.753

P2 >0.05 >0.05

Z 1.236

P3 >0.05

Z 3.297 2.524 2.023

Pa 0.001 0.012 0.043

p1: significance versus control levels

p2: significance versus levels estimated in primary IP

p3: significance versus levels estimated in recurrent [P p4: significance versus postoperative levels
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Fig. (1): A photograph of IP appeared Fig. (2): CT imaging of a case of IP,
macroscopically in the form of coronal view, showing a right side
multiple polypoidal mass with large soft tissue mass occupying the
undulant surfaces. middle meatus of the nasal cavity with

involvement of both the maxillary
antrum and the ethmoidal sinuses .

Fig. (3a): A photograph of Fig. (3b): A photograph of

endoscopically excised IP showing endoscopically excised IP showing
focally sloughed squamous epithelial focally fibrotic stroma (F) and
(C) Covering Wlth multlple mOderate to marked inﬂammatory

invaginations (V) and mildly cellular infiltrations (I), (H & E x200).
exophytic surface (E), (H & E x100).
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Fig. (4): A photograph of endoscopically excised IP showed an

Tizue exiract level Mg prolein)

ulcerating, infiltrating neoplastic squameous epithelial growth of
nasal tissue, generally disposed in nests with central keratin (K)
pearls surrounded by desmoplastic stroma. Focal high-grade
dysplastic changes and few areas showing moderate anaplsia were
also seen,(H&E x160).

50
B Prirary IP @ Rec IP BIPwith SCC

T
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Fig.[5): Me=n [(+50] IP tissues exract lewels of EGFR estimgedin
studied cases
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Discussion

Inverted papillomas are pri-
marily benign neoplasms that oc-
cur in the nasal cavity and para-
nasal sinuses. Many aspects of
sinonasal IP are still controversial
and active fields of research. In-
verted papillomas generate consid-
erable interest because they are
locally aggressive, have a propen-
sity to recur and are associated
with malignancy (Ridder et al.,
2008).

Throughout the current study
which included, 13 patients with
IP of which, three showed clinical-
ly suspicious but histopathologi-
cally proved cancerous changes.
Such figure goes in hand with
(2009)
retrospectively reviewed the medi-

Tanvetyanon et al., who
cal records of patients with IP and
SCC treated at their institution
and identified 6 patients with SCC
arising from IP.

Mean EGFR levels estimated in
tissue extract of IP with SCC were
significantly higher compared to
its tissue levels estimated in both
primary and recurrent IP with sig-
nificantly higher levels in recur-
rent IP compared to primary IP.

These data illustrated the impact
of disease progression on tissue
expression of EGFR and subse-
quent shedding it out of cellular
These findings go
in hand with Katori et

compartment.
al.,
(2005) who immunohistochemical-
ly measured EGFR and TGF-a tis-
sue expression in exophytic papil-
loma, IP with dysplasia, IP with
carcinoma and invasive SCC and
found significant increase of
EGFR and TGF-a in IP with severe
dysplasia, IP with carcinoma and
invasive SCC compared to IP with
mild dysplasia and control nasal
mucosa and concluded that pre-
cancerous lesions of IP exhibited
elevated levels of EGFR and TGF-a
and these expression may be as-
sociated with early events in IP
carcinogenesis. Also, Sauter et al.,
(2007), reported that an increased
EGFR and TGF-alpha expression
is associated with early events in
IP carcinogenesis.

The reported significant differ-
ence in tissue expression levels
between primary IP and both re-
current and dysplastic IP spots
light on a role of stimulated
growth factors expression for the
pathogenesis of both recurrence
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and  malignant transformation

and thus could predict the on-
coming prognosis of IP patients.
These data go in hand with Chao
& Fang, (2008), who found the
positive rate of immunostaining,
positive intensity of immunos-
taining for EGFR protein and
EGFR mRNA were significantly
up-regulated in the IP, synchro-
IP and

metachronous carcinoma with IP

nous carcinoma with
when comparing polyp and nor-
mal mucosa and concluded
that a role for EGFR in the malig-
nant transformation from IP to
SCC of the nasal cavity is suggest-
ed.

These results coincided with
that reported for other head and
neck SCC (SCCHN); Katori et al.,
(2007), reported an association of
patients' prognosis with EGFR
staining and Ki-67 index; a signifi-
cant increase was observed in pa-
tients who died or had residual
disease compared with patients
who were alive without disease
and in the immunohistochemical
analysis of EGFR and TGF-a and
Ki67 index, a significant increase
was observed in carcinoma ex-
pleomorphic adenoma, especially

with adenocarcinoma, compared
with pleomorphic adenoma and
Seethala et

(2008), found in primary tumors,

sialadenitis. al.,
gastrin-releasing peptide receptor
(GRPR) expression correlated with
TGF-alpha and EGFR expression
and the expression of EGFR and
GRPR in the primary tumors cor-
related with TGF-_ expression in
paired nodal metastases and con-
cluded that these findings support
an autocrine signaling pathway
involving TGF-o and EGFR in met-
astatic SCCHN as well as transac-
tivation of EGFR by GRPR via
TGF-a.

In parallel to tissue expression
levels of EGFR, preoperative ser-
um SCCA levels were significantly
higher in patients had IP with
cancerous changes compared to
levels estimated in controls and
patients with benign IP whether
primary or recurrent, and in sera
of patients had recurrent IP com-
pared to levels estimated in con-
trols and patients had primary IP
with significantly higher levels in
those had primary IP compared to
controls. These data indicated
that the source of SCCA estimated

in serum was the papillomatous
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growth and the more the change
the more the serum level. In sup-
port of this assumption, operative
interference significantly reduced
serum levels of SCCA in all pa-
tients with significantly lower ser-
um PO levels compared to preop-
levels in all

erative patients'

groups. Moreover, PO serum
SCCA levels in patients with be-
nign IP nearly returned to control
levels with non-significant differ-
ence versus control levels and be-
tween patients with primary or re-

current IP.

Similarly, various studies con-
cerned with SCC elsewhere in the
body previously determined esti-
mation of serum SCCA as a prog-
nostic marker; Huang et al.,
(2006), indicated that SCCA may
be of great potential as the bio-
marker of tongue cancer and as
the potential therapeutic target for
gene therapy. Iwata et al., (2007),
report a case of inverted Schnei-
derian papilloma causing exceed-
ingly high serum levels of carcin-
(CEA)
SCCA, postoperatively,

oembryonic antigen and
the pa-
tient's symptoms resolved quickly,
and the serum levels of CEA and
SCCA

decreased  significantly

within 3 months.Zhu et al.,(2008),
found SCCA has prognostic signif-
icance for disease-free survival in
patients with penile cancer treated
with surgery. Also, Xiong et al.,
(2009) and van de Lande et al.,
(2009), found high serum SCCA
levels can predict lymph nodal
metastases in cancer cervix pa-
tients more accurately and are as-
sociated with a poor prognosis;
the marker seems to identify a
subgroup of LN negative patients
with occult disease that may bene-
fit from full lymphadenectomy.

It could be concluded that
EGFR
could be used for differentiation

tissue expression level
between benign and malignant IP
even in early phases of dysplasia
and serum SCCA could be used as
a marker for complete operative
excision of IP irrespective of its
pathological diagnosis. However,
further studies with larger series
are needed to support these re-

sults and to clarify rationales.
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Abstract

Introduction : Pancreaticoduodenectomy is established to be the po-
tential cure for patients with periampullary carcinoma. Because a variety
of physiological functions decline with aging, one should suspect a better
outcome for young patients with this disease. This study aimed to
present the experience of Mansoura gastroenterology surgery center in
the management of periampullary carcinoma in patients < 30 years old .

Patients and Methods : Between January 1998 and December 2007
and out of 748 cases, 18 (2.4 %) were < 30 years old , the mean age
was 25 + 5.7 years . Pancreatic head mass was found in 15 patients
(83.3%) and ampullary lesion in 3 (16.7%). Panctreatico-duodenectomy
was done for 12 patients ( 66.7%) , Hepatico- jejunostomy for 4 patients
(22.2%) and external biliary deainage for 2 patients (11.1%). The follow
up period was 40.9 + 35 months.

Results : The tumor resectability rate was 66.7 % . The hospital stay
was 8.6 * 2 days after panctreaticoduodenectomy and 4.2 * 0.5 days
after hepaticojejunostomy . The hospital mortality after panctreaticoduod-
enectomy was 8.3 % ( one patient) due to hepatorenal failure . Morbidity
after panctreaticoduodenectomy occurred in 2 patients (pancreatic leak in
one and bleeding gastrojejunostomy in the other). The mean survival in
the panctreatico-duodenectomy group was 42.4 months (8 months - 9
years). Eight cases are still living and disease free. In the other group, the
mean survival was 35.6 months. The tumor recurrence rate after resec-
tion was 16.7%.

Conclusion : The tumor resectability , recurrence and survival in pa-
tients with periampullary malignancy < 30 years old seem better than
those in the older ages. Because the number of cases was limited, multi-
centeric studies are essential to prove these results.
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Introduction

It is well established that pan-
creaticoduodenectomy (PD) is the
potential cure for patients with
periampullary malignancies (Yeo
et al 2002 , Cameron et al 2006).
However, 10-20% of patients with
pancreatic cancer are candidates
for curative surgery at the time of
diagnosis
1995) and the number of long
term survivors is limited because

(Kelly and Benjamin

these tumors frequently recur
even after curative surgery (Lindell
et al 2000, Hishinuma

2006). Because a variety of physi-

et al

ological functions decline with ag-
ing, one should suspect a better
outcome for young patients with
periampullary tumors. This is a
retrospective study involving
young patients < 30 years with
periampullary tumors concerning
their clinicopathological character-

istics and the outcome after sur-
gery.

Patients and Methods

Between January 1998 and De-
cember 2007, 748 consequtive pa-
tients with periampullary tumors
were subjected to surgery at Gas-
troenterology surgery center, Man-
soura university. A total of 18 pa-

tients (2.4%) aged < 30 years were
The
mean age was 25 + 5.7 years. Ten

retrospectively  reviewed.
patients were females and female:
male ratio was 1: 0.8. The main
presenting symptom was jaundice
(12 patients, 66.7%) followed by
epigastric
33.3%).
serum total bilirubin was 9.4 mg%
(0.5 - 36 mg%). Pancreatic head
mass was found in 15 patients

pain (6 patients,

The mean preoperative

(83.3%) and ampullary tumor in 3
(16.7%). The patients were staged
according to American joint com-
mittee on cancer (AJCC), 2002
(Greene et al 2002). The tumor
was considered locally advanced
and irresectable in the presence of
encasement of the celiac trunk
and/or superior mesenteric artery
and invasion of the portal vein
(Patients characteristics are
shown in table 1). If histopatholo-
gy was absent, the diagnosis was
made on the basis of clinical eval-
radiology

(computed tomography {Fig 1} and

uation and available

endoscopic retrograde cholangio-
pancreatography ERCP). Pancrea-
ticoduodenectomy was performed
in 12 patients (66.7%) with pan-
creatico-gastrostomy in 10 pa-

tients and  pancreaticojejuno-
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stomy in 2 patients. Biliary bypass
in the
jejunostomy (HJ) was done in 4

form of hepatico-

patients (22.2%). Omnly external
biliary drainage was done for 2
patients (11.1%) due to the

presence of bilobar liver metasta-
ses. The mean follow up period
was 40.9 months (6months - 9
years).

The results are reported as the
mean + SD. The actuarial survival
rates were calculated according to
the Kaplan Meier method. Survival
differences were assessed using
the Log-rank test. P less than 0.05
was considered statistically signif-
icant. A two - group comparison
was performed between the resec-
tion and non resection patients
concerning their survival by the
Mann - Whitney U test.

Results
The resectability rate was
66.7% (12 patients, 3 with ampul-
lary tumors and 9 with pancreatic
head tumors). The mean hospital

stay was 8.6 + 2days (6-14 days)
in resection group and 4.2 + 0.5
days after HJ. The hospital mor-
tality was 8.3% in the resection
group (one patient) due to hepat-
orenal failure. Bleeding gastro-
jejunostomy occurred in one pa-
tient (8.3%) after PD, it was man-
aged by refashioning of the anas-
tomosis. The patient unfortunately
developed hepatorenal failure and
died 10 days after surgery. Pan-
creatic leakage and fistula oc-
curred in one patient after PD
(8.3%) and it was managed con-
servatively.

Tumor recurrence occurred in
2 patients after PD (16.7%), one
patient had liver metastases 29
months after resection and the
other developed local recurrence 4
years after resection. The mean
survival in the PD group was 42.4
months (8 months - 9 years).
Eight cases are still living and dis-
ease free. In the other group, the
mean survival was 35.6 months (P

0.4) {Fig 2}.
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Table 1 : Patient characteristics.

Characteristic No of %
patients
Age:
11-80 (yrs) 748 (100)
<30 (yrs) 18 (2.4)
Genders:
Male 8 (44.4)
Female 10 (55.6)
Jaundice 12 (66.7)
Epigastric pain 6 (33.3)
Tumor location:
Pancreatic head 15 (83.3)
Ampullary 3 (16.7)
TNM staging (AJCC):
I 9 (60)
IV A 4 (26.7)
IVB 2 (13.3)
Histopathology: of resected tumors (12 patients)
Pancreatic adenocarcinoma 7 (58.3)
Ampullary carcinoma 3 (25)
Pancreatic carcinoid 1 (8.3)
Distal cholangiocarcinoma 1 (8.3)
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Fig. 1 : CT scan : Pancreatic head mass.
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Fig. 2 : Kaplan-Meier survival curve after PD and HJ for
periampullary carcinoma.
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Discussion

This study focus on cases with
periampullary malignancies in the
first 3 decades of life. It included
18 patients managed at Mansoura
Gastroenterology surgery center
between January 1998 and De-
cember 2007. Fortunately, the in-
cidence of the disease among this
age group was 2.4% only (18 out
of 748 patients). The mean age
was 25 + 5.7 years. Other series
studied the disease among the
general population and the mean
age was 62.4 years (Nakano et al
2008), 58 years (Fathy et al 2008)
and 64.8 years (Takao etal 2008).

In the study, the
male to female ratio was 0.8 :1.
Fathy et al (2008) reported male to
female ratio of approximately 2:1
and Singhal et al (2008) reported
aratio of 3.6 :1.

present

The analysis was undertaken to
analyse patients' morbidity and
survival according to different
lines of treatment which may be
helpful to find optimal treatment
modalities for individual patients.
During 1960s, it was suggested
that PD be abandoned for the
management of periampullary ma-

lignancies because of high mor-
bidity and mortality and the lack
of long term survivors. Recently,
PD and
clearly evolved to become safe and

its modifications have

effective procedure (Cullen et al
1994). Although resection is the
only potentially curative treatment
modality for this disease, the over-
all resectability rate is approxi-
mately 20% (Connolly et al 1987).
However 66.7% of patients in the
present study were resectable.

In recent decades, several insti-
tutions have reported a significant
drop in hospital morbidity and
mortality after resection for peri-
ampullary carcinoma (Akhtar et al
2000). Pancreatic fistula is one of
the most serious postoperative
complications. The mean inci-
dence of pancreatic fistula was re-
ported to be 16% (Nakano et al
2008), 12% (Singhal etal 2008),
10.6% (Fathy et al 2008). In the
present study the incidence of

pancreatic fistula was 8.3% .

The hospital mortality rate af-
ter PD has been recorded in differ-
ent series to reach 8% (Takao et al
2008), 6% Cameron et al 2006),
5.6% (Singhal et al 2008) and
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3.2% (Fathy et al 2008). In the
present study, hospital mortality
occurred in one patient (8.3%) due
to hepatorenal failure.

The 5 year survival rate after
resection has been reported to be
around 10 % (Conlon et al 1996)
and approaching 20% (Cameron
et al 1991). Shimizu et al (2008)
have reported a 5 year survival
rate of 61% for ampullary carcino-
ma and 45% for distal cholangio-
carcinoma. Connolly et al (1987)
reported a median survival time of
20 months after resection of peri-
ampullary carcinoma. Fathy et al
(2008) reported 34.9 months for
and 19

months for periampullary carcino-

ampullary carcinomas.

mas in general. In the present
study, the mean survival time was
42.4 months after PD and 35.6
the

months in resection

group.

nomn

Tumor recurrence whether lo-
cal or by distant metastasis is
common after PD. It approached
50% after 5 years in some series
(Lee et al 2006, Shimizu et al
2008). They mentioned that the
higher risk factors of recurrence
include lymph node secondaries

or perineural invasion and should
be considered for adjuvant treat-
ment with postoperative chemo-
therapy and / or radiotherapy al-
though the data supporting this
option are limited. In the present
study, tumor recurrence rate was
16.7% as 2 patients had recur-
rence in the form of local recur-
rence after 4 years in one and liv-
er metastases after 29 months in
the other

Conclusion

This study provided important
information for the management
of periampullary malignancies in
young patients with ages < 30
years. However, the study has the
limitation of small sample size
and large samples are required be-

fore drawing an exact conclusion
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Abstract

Some toxic effects of the synthetic antioxidant butylated hydroxyto-
luene and the natural plant phenol gallic acid were studied in rats by
feeding the animals diets containing 0, 0.3 and 0.6% of each of the com-
pounds investigated for three weeks. The toxicological parameters includ-
ed body weight gain, hematology, some parameters of kidney function
and histopathological examination of the kidney. Body weight gains in
the Butylated hydroxytoluene treated animals were significantly lower
than controls. The group fed 0.6% butylated hydroxytoluene showed re-
duction in hemoglobin concentration, hematocrit and red blood cell count.
Butylated hydroxytoluene in either concentrations caused significant in-
creases in platelet count. This may be an adaptive response to platelet
dysfunction. In addition , serum total protein and serum albumin were
decreased and some histopathological changes in the kidney were no-
ticed in the same groups. the only toxic effect of gallic acid was a de-
creased white blood cell count in the 0.6% treated group. Accordingly gal-
lic acid and galates are suggested to be better food additives than
butylated hydroxytoluene. Based on the present results 0.3% gallic acid
is determined to be a no-observed-adverse-effect level (NOAEL) in rats.
This level is translated into 178mg/kg/day.

Introduction in the food industry. It is also
Butylated hydroxytoluenc (2, 6- widely used in combination with
di-tert-p-cresol; BHT) is one of other antioxidants as butylated
the antioxidants used extensively hydroxanisole, propyl galate and
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citric acid for the stabilization of
oils and high fat foods (Madhavi et
al., 1996). It was shown that feed-
ing experimental animals certain
synthetic antioxidants at levels
ranging from 0.1- 1% of the diet
may affect a number of normal
processes such as hepatic micro-
somal drug metabolism, tumor ne-
crosis factor- induced cytotoxicity
and platelet aggregation (Fritsche
and Mc-Guire, 1997). Administra-
tion of butylated hydroxytoluene
by gavages to rats at levels of
25,250 or 500 mg/kg/day for 21
days resulted in a dose dependant
related hepatomegaly and at the
highest dose a progressive portal
hepatocyte necrosis (Madhavi et
al, 1996). Renal toxicity has been
reported in rats fed 1% butylated
hydroxyteluene for 12- 48 days
(Meyer et al., 1989).

Butylated hydroxytoluene was
reported to cause extensive inter-
nal and external hemorrages in
rats due to a disruption of the
blood coagulation mechanism, re-
sulting in increased mortality.
This was indicated to be due to in-
hibition of phylloquenone epoxide
reductase activity in the liver by
BHT methide, one of the reactive

metabolites of BHT (Cotreli et al.,
1994; Medhavi et al., 1996). This
metabolite was also shown to pro-
mote lung tumors by covalent
binding to critical proteins (Lemer-
cier et al., 2004).

Gallic acid (3, 4, 5- Trihydroxy
benzoic acid; GA), a natural plant
phenol with well known antioxi-
dant properties, occurs in many
medicinal plants and presents
mostly in a conjugated form, such
as found in hydrolyzable tannins,
which are commonly referred to as
tannic acid. Gallic acid and its
also

present as one of the phenolic

catechin derivatives are
compounds of both green and
black tea (Ow and Stupans, 2003).
It is extracted by hydrolysis of gal-
lotannins for use as an antioxi-
dant in foodstuffs (Niho et al.,
2001). Its derivatives such as pro-
pyl gallate, octyl gallate and lauryl
gallate are used widely as food ad-
ditives to reduce rancidity and as
preservatives (Serrano et al.,
1998). Gallic acid could be ab-
sorbed from foods by biodegrada-
tion of tannic acid and gallates
in the gastrointestinal tract. Hy-
drolyzable tannins are present in
almost every food plant (Chung
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et al.,, 1998; Chen and Chung,

2000).

Tannins have been shown to be
responsible for decreases in feed
intake, growth rate, feed efficien-
cy, net metabolizable energy and
protein digestibility in experimen-
tal animals (Bravo, 1998; Chun et
al., 1998). The antinutritional ef-
fect may be due to the precipita-
tion of proteins in the alimentary
tract by the formation of complex-
es and inhibition of digestive en-
zymes (Carmona, 1996), or it may
be due to the decreased efficiency
in converting the absorbed nutri-
ents to new body substances
(Chung et al., 1998). Orally ad-
ministered gallic acid may exert
such nutritional effects as ob-
served in tannins (Niho et al.,
2001). On the other hand gallic
acid is known to potentiate sever-
al pharmacological and biochemi-
cal pathways having anti-
inflammatory (Kroes et al., 1992),
antimutagenic (Ow and Stupans,
2003) and anticancer activity
(Parsed et al., 2006; Stapleton et
al., 2006; Raina et al., 2008).

The present study was con-
ducted to identify the toxic effects

of butylated hydroxytoluene which
is a synthetic antioxidant and gal-
lic acid which is a natural phenol-
ic compound having an antioxi-

dant activity.

Materials and Methods

Fourty adult male albino rats
weighing 180-200 grams were
housed individually in stainless
steel cages in an environmentally
controlled room, with temperature
of 22+3°C, 12h light/ dark cycle
and a relative humidity of 50+5%.
Rats were randomly divided into
five groups and were allocated
to either control powdered diet
or the same basic diet contain-
ing 0.3% or 0.6% of either BHT
or GA.

Animals had free access to food
and water. After 21 days of con-
suming the experimental diet fol-
lowed by an over night fasting,
rats were anesthetized with ether
and blood samples were collected
from inferior vena cava for hema-
tology and blood biochemistry.
Hematological examination was
performed using an automatic
2000

(Toa Medical Electronics; Hyogo,

hematology analyzer, M-

Japan) and the following parame-
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ters were determined: white blood
cell count, red blood cell count,
hemoglobin concentration, hema-
tocrit, and platelet count. Reticu-
locyte count was performed using
a Microx HEG- 120A (Omron Ta-
teishi Electronics Co., Tokyo- Ja-
pan). Prothrombin activity was de-
termined using the method
described by Ware et al (1964),
and fibrinogen was estimated ac-
cording to Dacia and Lewis (1975).
Parameters for blood biochemistry
included total protein, albumin,
blood urea, creatinine and uric
acid and were determined using
commercial kits (Roche products
Ltd and Randox Laboratories Ltd).
At autopsy, samples of the kid-
neys were fixed in neutral buffered
formalin and tissues were pro-
cessed for histopathological exam-

ination.

Values are presented as means
+ SD. Significance of the differ-
ence was tested by students t test.
The probability of 0.05 was cho-
sen as the significant level.

Results

Animals that received BHT pre-
sented lower body weight gain
compared to controls or GA fed
groups (Table 1) among parame-
ters in blood biochemistry, de-
creases of serum total protein and
serum albumen were observed
with BHT treatment (Table 2). The
histopathological examination of
the kidney showed some BHT-
related effects which were more
prominent in case of the 0.6% fed
group (Fig. 1-3). Hematological
data (Table 3), indicated that the
0.6% BHT fed group showed re-
duced hemoglobin, red blood cell
count and hematocrit. In addition,
BHT at both
caused significant

concentrations

increases in
platelet count compared with con-
trols. A decrease in the white
blood cell count was noted in the
0.6% GA fed group. No other pa-
rameters were shown to be affect-
ed by administration of GA. The
prothrobin activity and fibrinogen
were normal for all groups investi-

gated (Table 4).
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Table 1 : Initial body weight, final body weight and body weight gain of
control rats and rats fed diet containing BHT or GA (mean £SD).

parameters

Control

BHT
(0.3%)

BHT
(0.6%)

GA
(0.3%)

GA
(0.6%)

Initial body
weight (g)

190.85
+6.13

186.50
+ 4.64

193.26
+5.12

185.84
+6.45

Final body
weight (g)

240.16
+ 8.82*

227.63
+7.57*

262.24
+12.43

254.61
+11.36

Body weight
gain (g)

51.38*
+4.42

41.95*
+3.88

70.82
+6.24

* Significant difference compared with control group.

86.65
+5.98

Table (2) : Concentration of serum total protein, serum albumin. blood urea,
Serum creatnine and serum uric acid in control rats and rats fed

diets containing BHT or GA (mean +SD).

parameters Control | BHT BHT GA GA
0.3%) | (0.6%) | (0.3%) | (0.6%)

Total protein 7.55 6.89 6.43 7.51 7.39
(g/an) +0.28 +5019% | +£0.19% +0.35 +0.63

| 4.36 3.56 3.19 425 4.17

Albumin (g/dl)

| +0.39 +0.28%* +0.31* +0.62 +0.56
29.81 29.15 27.58 27.42 29.15

Urea (mg/dl) +1.92 | 4251 231 +1.87 1224

Creatinine 0.37 0.35 0.34 0.31 0.32
(mg/dl) +0.11 +0.06 +0.09 +0.10 +£0.12

Uric acid 2.35 2.12 2.42 2.15 2.09
(mg/dl) +0.96 +0.85 +0.73 +0.54 +0.64

* Significant difference compared with control group.
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Table (3) : Hematology data for control rats and rats fed diet containing

BHT or GA (mean +SD).
r
Parameters Control BHT BHT GA GA
03%) | (0.6%) | (03%) | (0.6%)
White blood cell count 12.88 12.34 12.65 11.83 10.12
(10°/L) +2.11 +1.45 +1.76 +2231 +1.91*
" 714 711 6.36 712 721
Red blood cell(10™/1) +0.18 +0.15 +0.14% +0.12 +0.18
) 14.15 14.24 13.11 14.52 1451
Hemoglobin (g/dl) +028 | 031 +0.21% +0.42 +0.36
3521 34.85 31.17 35.16 36.18 |
it (0
Hematocrit (%) 142 | +1.63 L 1.12% +1.56 139 |
, 63021 | 714.43 769.56 665.2 65438 |
Platelet count (10°)) | 50 'cr | Lgp 0% | +5728% | +4634 | +51.16 |
111 112 .13 121 1.15
2 (1)
Reticulocytes (%) 1041 | +083 10.67 1+0.88 10.59

* Significant difference compared with control group.

Table (4) : Prothrombin activity and fibrinogen concentration of blood from
control rats and rats fed BHT or GA.(mean+SD).

parameters | Control BHT BHT GA GA
(0.3%) (0.6%) (0.3%) (0.6%)

Prothrombin 100.00 99.52 91.56 101.28 92.67
activity (%) +2.15 +5.21 +3.86 +4.76 +2.28
Fibrinogen 236.25 240.34 238.46 239.17 231.74
| (mg/dl) +15.36 +10.45 +14.22 +16.12 +15.89
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Fig. (1): Normal appearance of re-

nal glomeruli, convoluted
proximal, convoluted dis-
tal and collecting tubules
(control).

Fig. (2): Cloudy swelling and hy-

dropic degeneration of
the lining epithelium of
proximal and distal con-
voluted tubules with ear-
ly necrotic changes in the
lining tubular epithelium
(0.3% BHT)

Fig. (3): Prominent necrosis of

tubular

epithelium,

there is evident necrosis
of glomerular epitheli-
um with protein depos-
its in Bwman’s space.

(0.6% BHT).
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Discussion
This study was conducted to
clarify the toxicity profile of BHT
or GA when given as a dietary ad-
mixture to rats for three weeks.
The
that serval toxic effects were no-

present results indicated
ticed in case of the groups fed
BHT. These effects included de-
creased body weight gain, and de-
creased serum total protein and
serum albumin. The reduction in
serum total protein and serum al-
bumin may be due to proteinurea
and suggests some deterioration
in the renal function. This finding
confirms the work of Nakagawa
and Tayama (1988) who showed
that feeding rats BHT resulted in
proteinurea and reduced accumu-
lation of p- aminohippuric acid in
renal slices reflecting some renal
damage. This was further con-
firmed by the histopathological ex-
amination in the present study
which indicated that at 0.3% BHT
early necrotic changes were no-
ticed, while 0.6% BHT caused
prominent necrosis of tubular epi-
thelium and glomerular epitheli-
um with protein deposits in
Bwman's space. Serum creatinine,
urea and uric acid were normal
for all groups.

From the present results, other
toxic effects of BHT included re-
duced hemoglobin, hematocrit
and red blood cell count in the
group fed 0.6% BHT. There was
no increase in reticulocyte count
that

changes are not hemolytic in ori-

indicating these anemic
gin. No hemorrhage was noticed in
all groups tested, and also no
change in prothrombin activity or
fibrinogen concentration. BHT was
indicated to cause hemorrhages in
rats when given at a level of 1.2%
for three weeks. This was ex-
plained to be due to hypoproth-
rombinemia resulting from inhibi-
tion of phylloquinone epoxide
reductase in the liver. (Madhavi et
1996). An earlier study, in
which rats received a diet contain-
ing 2% BHT for up to 98 weeks,
confirmed the occurrence of BHT
related hemorrhagic death (Cot-
trell et al., 1994). Takhashi and
Hiraga (1984) suggested that BHT

might inhibit absorption of vita-

al.,

min K in the intestine. This sug-
gestion is supported by the work
of Faine et al., (2006), when rats
were given BHT (i.p) at a dose of
1500 mg/ kg twice a week for 30
days and no hemorrhages were re-
corded.
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The present study demonstrat-
ed also that there was a signifi-
cant increase in platelet count in
the groups given BHT at either
concentrations. Persistant in-
crease in platelet count after BHT
intake was noticed by Cottrell et
al. (1994). Takahashi and Hiraga
(1984) reported no significant dif-
ference in platelet count between
control rats and animals fed a diet
containing 1.2% BHT for seven
days, although they reported a
treatment related decrease in
platelet distribution witdth. Cot-
trell et al. (1994) indicated that
chemically induced platelet dys-
function can cause increased
platelet production by megakaryo-
cytes and suggested that when
BHT is given to rats some stabili-
zation of platelet membrane or in-
hibition of platelet shape change
required for platelet aggregation
may occur leading to increased
platelet production. Accordingly,
the increase of numbers of circu-
lating platelets in the present
work may be an adaptive response
to a BHT- related suppression of

normal platelet function.

In this work, the only toxic ef-
fect after feeding GA to rats was a

decrease of white blood cell count
in the 0.6% group. Niho et al.,
(2001) investigated the subchron-
ic toxicity of GA by feeding rats
diet containing 0.0, 0.2, 0.6, 1.7
and 5% GA for 13 weeks. Tox-
ic effect following administration
of 0.6% or more included reduc-
tion in hemoglobin concentration,
hematocrit and red blood cell
count and increase in reticulocy-
tes. They suggested 0.2% to be a
no-observed-adverse-effect
(NOAEL) in
changes they noticed are in agree-
ment with the study of Chung et
al., (1998) who reported that tan-
nins and their hydrolyzates could

level

rats. The anemic

interfere with hematopoisis in ad-
dition to reducing the bioavailabil-
ity of iron and vitamin B12. It is
to be noted that the anemic
changes in the work of Niho et al.,
(2001) was very mild, since
feeding rats 0.6% GA for 13 weeks
resulted in a change of hemoglo-
bin concentration from 15.5 g/dl
for control rats to 15.0 g/dl for the
GA treated group. The decrease in
the white blood cell count in the
present work further confirms the
work of Marzo et al., (1990) who
indicated that white blood cell

count was reduced when tannins
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were fed to growing chickens.

The results of the present in-
vestigation recommend avoiding
using BHT as a food additive and
suggest using gallic acid or gal-
lates in food industry. Gallates are
components of tannins we used to
ingest in our food. It is estimated
that people in the United States
ingest each day one gram of tan-
nins (Sanyal et al., 1997). Tannic
acid is considered generally recog-
nized as safe (GRAS) food additive,
which may be present in foods up
to 400 ppm (Chen and Chang
2000). Brune et al., (1989) indicat-
ed that tannic acid could be hy-
drolyzed in the acidic pH of the
stomach releasing the ten poten-
tially reactive gallic acid residues.
The present results suggest the
(NOAEL) of GA in rats to be 0.3%.
This can be
178mg/ kg/ day.

translated into

Unlike GA, BHT can accumu-
late in the adipose tissue and this
accumulation was shown to be
greater in humans than in rats
(Conacher et 1., 1986). Bioconcen-
tration factor of BHT in man was
found to be 45 times higher than
that in rats. (Geyer, 1986). In ad-

dition it is well known that BHT
has been utilized in experimental
animals to induce pulmonary in-
flammation (Kisley et al., 2002),
renal and hepatic damage (Farag
et al., 2003) and cardiac oxidative
stress (Faine et al., 2006).
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