
C

1. 

2. 

3. 

4. 

5. 

 
Ori
http
Med

Med 

 

_______________
Corresponding auth
 
Shahid Akbarabad
Obstetrics and Gyn
Tehran, Iran 
Preventative Gyne
Gynecology, Schoo
Tehran, Iran 
Department of Ob
University of Medi
Department of Bi
Sciences, Tehran, I
Department of R
Medical Sciences, 

 
Predictio
Using Sli
 
Mojgan Mokh
(  
 Received: 4 M

Abstract 
    Background
recurrent cesar
depressed scar
intraabdominal
   Methods: Th
Taleghani univ
previous cesare
and the presenc
predictive valu
   Results: The
depressed scar 
(97%-99%). Th
predictive valu
same and appro
   Conclusion: 
examine the str
adhesions. Acc
estimate. 
 
Keywords: Ce
 
Conflicts of Interes
Funding: This stud
 
*This work has bee
  Copyright© Iran 
 
Cite this articl
Cesarean Sectio
https://doi.org/10
 
 

Introducti
The rate of

iginal Arti
p://mjiri.iums.a
dical Journa

J Islam Repub Ir

________________
hor: Dr Dina Jalalva

i Clinical Research 
necology, School of

ecology Research C
ol of Medicine, Sh

bstetrics and Gyne
ical Sciences, Tehra
iostatistics, School 
Iran 

Radiology, School 
Tehran, Iran 

on of Int
iding Sig

htari1, Minoo 

ay 2021             

d: Intraabdomi
rean sections. T
r, severe stria
l adhesions of c
his prospective
versity hospital
ean section. In 
ce and severity

ues of each of th
e frequency dis
and negative s

he highest posit
ues of depressed
oximately betw
To predict the

riae gravidarum
cording to this 

esarean Section

st: None declared 
dy was financially su

en published under
University of Medi

le as: Mokhtari 
on Using Slid
0.47176/mjiri.36.4

on 
f cesarean sec

icle   
ac.ir   
al of the Islam

ran. 2022 (2 May

_ 
and, Dinajalalvand@

Development Unit
f Medicine, Iran Un

Center (PGRC), Dep
ahid Beheshti Univ

ecology, School of 
an, Iran 

of Public Health, 

of Medicine, Sha

raperito
n, Striae

Yaghmaei2, N

       Published:

nal adhesions 
This is why the
ae gravidarum,
cesarean candid
e descriptive st
l with a gestati
each patient, th

y of adhesions d
he 3 indicators a
stribution of se
sliding sign (65
tive predictive 
d scar, negative

ween 89% and 9
e presence of ad
m and scar. In th

study, if both 

, Intraperitonea

upported by a resea

r CC BY-NC-SA 1.0 li
ical Sciences  

M, Yaghmaei M
ing Sign, Stria
44  

ction has incre

 
mic Republic

y);36.44. https://d

@sbmu.ac.ir  

(ShACRDU), Depar
iversity of Medical 

partment of Obste
versity of Medical 

Medicine, Shahid 

Iran University of

hid Beheshti Univ

neal Adh
e Gravida

eda Akbari Ja

 2 May 2022 

are associated
e possibility of
 and negative

dates. 
tudy was perfo
ional age of ≥3
he presence of 
during the opera
and their combi
evere adhesion 
5%). The highe
value was relat

e sliding sign, a
3%. 
dhesions in a ce
he absence of a
signs are prese

al Adhesions, Pr

arch grant (No.96-01

icense. 

M, Akbari Jami N
ae Gravidarum,

eased dramati

c of Iran (MJ

doi.org/10.47176/

rtment of 
Sciences, 

etrics and 
Sciences, 

Beheshti 

f Medical 

versity of 

 
↑W
The
be 
As 
tak
app
sym
 
→

Exa
com
the
Ho
stri
on 

 

hesions i
arum, an

ami3, Masoud 

 

d with an incre
f predicting ad
e sliding sign,

ormed during 2
36 weeks 0 da
a depressed sca
ation were exam
inations were c
in these indiv

est specificity w
ted to negative 
and severe stria

esarean candid
a depressed sca
ent, it is recomm

rediction, Slidin

1-30-29898) at Sha

N, Roudbari M,
, and Cesarean

ically in re

IRI) 

mjiri.36.44  

What is “already
e presence of ad
associated with
a result, the pr

ken into account
proaches, inclu
mptoms, scars fr

→What this artic
amination of dif
mbinations show
re is a depresse
wever, if a per
iae gravidarum, 
the predictive po

in Repea
d Cesare

Roudbari4, Di

ease in compli
hesions is imp
, and their co

2019-2020 on 
ays who were c
ar, a severe stri
mined. Sensitiv
alculated. 

viduals was 16.
was related to th

sign sliding an
ae gravidarum, 

date because of 
ar and severe st
mended to chec

ng Sign, Striae 

ahid Beheshti Univer

Jalalvand D. Pre
n Scar. Med 

ecent decades

y known” in th
dhesions due to p
h complications 
rediction of a se
t. Past research 
ding ultrasono
om previous sur

cle adds: 
fferent methods 
wed that it is be
ed scar or sever
rson does not h
checking the sl

ower.  

ted Cesa
ean Scar 

na Jalalvand5*

ications during
ortant. In this 
ombinations w

123 pregnant 
candidates for 
iae gravidarum
vity and specific

.27%. The high
he negative slid
nd its combinati
and even their 

a previous ces
triae gravidarum
ck the sliding s

Gravidarum, C

rsity of Medical Scie

ediction of Intrap
J Islam Repub

. Based on da

his topic: 
previous cesare
in the current c

evere adhesion 
has relied on a

ography to che
rgeries, and stria

of predicting ad
etter to check th
ere striae or eve
have a depresse
liding sign will 

arean Se
 

* 

g cesarean sect
study, the diag

were evaluated 

women referre
cesarean sectio

m, the absence o
city, and positi

hest sensitivity
ding sign and i
ions (81%-92%
combinations 

sarean section, 
m, there is a 90
sign to obtain a

Cesarean Scar 

ences (Tehran, Iran)

aperitoneal Adhes
b Iran. 2022 

ata obtained fr

an section(s) ca
cesarean section
has always bee

a range of singl
eck for slidin
ae gravidarum.  

dhesion and thei
he sliding sign i
en both of them
d scar or sever
have little effec

ction 

tion because o
gnostic value o

for predicting

ed to Ayatollah
on because of 
of a sliding sign
ive and negativ

y was related to
its combination

%). The negativ
were almost th

you should firs
0% chance of no
a more accurat

). 

sions in Repeate
(2 May);36:44

rom 150 coun

n 
n. 
n 
le 
g 

ir 
if 

m. 
re 
ct 

of 
of 
g 

h 
a 

n, 
e 

o 
ns 
e 
e 

st 
o 
e 

d 
4. 

n-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
44

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                               1 / 5

https://orcid.org/0000-0003-3010-0339
https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.36.44
http://dx.doi.org/10.47176/mjiri.36.44
https://mjiri.iums.ac.ir/article-1-7634-en.html


 
 Prediction of

 
 http://m
Med J Is
 

2 

tries, the rate
range from 7
this rate is est
causes of ces
(3). Adhesion
plications of 
prevalence is 
68% after the
make future s
of damage to
gery duration
infection, adv
cal artery pH 
ening the tim
quiring the a
tomy (6, 7). 
know about th
cesarean secti
date, there ha
traabdominal 
ean section, v
pose. 

One of the
of the scar (7
resulting from
sion has been
sue repair pro

Another me
sound, which
discomfort fo
tion between 
ined. If there
high risk, and
low risk (7). 

Another m
(stretch mark
form where th
the tissue rep
intraabdomin
thought that 
severity and a

We aimed t
tive sliding s
sion, and th
traabdominal 

 
Methods 
The propos

Committee of
ences (code: I

This prospe
2019 and 202
age of ≥36 we
ean section b
referred to Ay
ran. The samp
excluded wom
infection, or e
connective tis
or endometri

f Adhesions in

mjiri.iums.ac.ir 
slam Repub Ira

es of cesarean
7.3% to 40.5%
timated to be 
sarean section
n formation is
abdominal an
7% after the 

e third cesare
surgeries more
o the urinary 
n, amount of 
verse perinatal
and 5-minute

me from the st
assistance of o
For these rea
he possibility
ion so that the
as been no rel
adhesions in 

various metho

se methods is
7). The relatio
m previous su
n of interest to
ocesses (8).  
ethod is to ch

h is a noninvas
or the patient. 

the abdomina
e is no uterine
d if there is ut

method is to e
s). Stretch ma
he skin is dam
pair pathway 
al adhesions 
there may be

adhesion seve
to evaluate th
sign, severe s
heir combinat

adhesion.  

sal of this stu
f Shahid Behe
IR.SBMU.MS
ective diagnos
20 on 123 preg
eeks 0 days w
because of a 
yatollah Taleg
pling method 
men who had
endometritis a
ssue disease, a
iosis, pelvic 

n Repeated Ce

an. 2022 (2 May

n deliveries in
% (amean: 18
about 48% (2

n is a previou
s one of the m
nd pelvic sur
first cesarean

ean section (5
e difficult by 
and gastroint
bleeding duri
l outcomes (su
e Apgar score,
tart of surger
other colleagu
asons, surgeon
y and extent of
ey can be prep
liable method
women with 

ods have been

s to examine 
onship betwee

urgery and intr
o researchers 

heck the slidin
sive method th
In this metho
al wall and th
e sliding, the 
terine sliding,

examine the 
arks are linear

maged by stretc
appears to b
and striae 

e a relationsh
rity (9).  

he diagnostic v
striae gravida
tions in pred

dy was appro
eshti Universi
SP.REC. 1398
stic study was
gnant women 

who were cand
previous ces

ghani universi
was convenie

d multiple pr
after previous 
a history of sy
inflammatory

 
esarean 

y); 36:44. 

n different reg
8.6%) (1). In 
). One of the 
s cesarean se

most common 
geries (4), an

n section and a
5). Adhesions
increasing the
testinal tracts,
ing the proce
uch as low um
, as well as len
y to delivery)
ues, and hyst
ns always wa
f adhesions be
pared. Althoug

d for predictin
a history of c

n used for this

the characteri
en abdominal
raabdominal a
since both ar

ng sign with u
hat does not c
d, the relative
he uterus is ex
patient is dee

, she is consid

striae gravid
r, visible scars
ching (5). Bec
be similar in 
gravidarum, 

hip between s

value of the n
arum, scar de
dicting severe

oved by the E
ity of Medical
8.768). 
s performed du
 with a gestat

didates for a c
arean section
ty hospital in 

ence sampling
regnancies, w

cesarean sect
ystemic steroid
y disease, or 

 

gions 
Iran, 
main 

ection 
com-

nd its 
about 
s can 
e risk 
, sur-
dure, 

mbili-
ngth-
), re-
terec-
ant to 
efore 
gh to 

ng in-
cesar-
s pur-

ristics 
l scar 
adhe-
re tis-

ultra-
cause 
e mo-
xam-
emed 
dered 

darum 
s that 
cause 
both 
it is 

striae 

nega-
epres-
e in-

Ethics 
l Sci-

uring 
tional 
cesar-
n and 

Teh-
g. We 

wound 
tions, 
d use 

r any 

prev
W

wou
exam
ultra
that 
treat
stud
agre

Th
surg
form
by y
inclu
befo
secti
cesa
or P
(dep
stria

Th
verit
4 qu
thro
ceiv
to 3
scor
cons
mild
stria

Pr
dom
MH
emp
ultra
scar
aske
asse
abdo
whe
obse
than
tient
adhe

Im
blind
abou
sent
dens
form

Da
The 
bles 
tives
ifici
indiv
tive 
calls
calls
tests

vious abdomin
We initially in
uld not be subj
mination of ab
asound, and th
they would n

tment if they
dy.Written inf
eed to particip
hen, the evalu
geries) comple
mation: the pa
year; fetal age
uding the cu
ore the curren
ions, and the i

arean sections 
Pfannenstiel), 
pressed or ele
a gravidarum (
he Davey sco
ty of striae. In

uarters (by 2 li
ugh the nave

ves a score of 0
striae, and a 

re of the 4 qua
sidered as the
d striae, and 3
ae with any co
rior to cesare

minal ultrasoun
z transabdom

pty their bladd
asonographer 
. During the 

ed to take a d
essed the slidi
ominal muscl
en sliding of th
erved. If the 
n 1 centimeter
t was conside
esion (10). 

mmediately aft
d to the ultra
ut fetal sex, a
, the severity
se/frozen pelv

m. 
ata were anal
descriptive s
was calcula

s/total number
ty (number o
viduals in po
values (numb

s and number
s), and the lik
s  (sensitiv

nal surgery oth
nformed elig
jected to any 
bdominal scar
he completion 
not be preclu
y did not w
formed conse
ate in the stud
uator (who w
eted a form, i
tient’s name; 
e by week; an

urrent pregnan
nt delivery, nu
interval betwe
by month, typ
body mass in

evated, flat, o
(absence, mild
ring system w

n this system, t
ines perpendic
el), each quar
0 if it has no s
score of 2 if 

arters are add
e absence of s
3 to 8 as seve
olor were cons
ean section, 
nd using a GE
inal probe. W
der before ul
placed the p
ultrasound ex
deep breath. T
ing of the ute
les fascia. A 
he uterus agai
uterus had no

r, the sliding s
ered to be hi

fter the operati
asound result, 
absence or pre
y of adhesio

vis, and record

lyzed using S
statistics (mea
ated. Sensitiv
r of sick indiv
of true negati
opulation), po
ber of true po
r of true neg
kelihood ratio
vity/1- speci

her than cesar
gible individu

further action
rs and stretch

n of an informa
uded from rec
want to parti
ent was obt
dy. 
was the same 
including the 
case number

and number o
ncy, number 
umber of prev
een the curren

ype of skin inc
index (kg/m2)
or raised), and
d, severe). 
was used to m
the abdomen 
cular to each 
rter receives a
striae, a score 
f it has 4 stria
ded together. A
striae, a score

ere striae (50.
sidered in the 
all women u

GE Voluson E
Women were no

ltrasound exa
probe prepen
xamination, th
Then, the ult

erus under the
sliding sign 

inst the abdom
o movement 
sign was abse
igh risk for i

ion, the evalu
, recorded her
esence of adh
ons: filmy an
ded them in th

SPSS softwar
ans, SDs, etc)
vity (number 
viduals in pop
ives/ total nu

ositive and ne
ositives/ numb
gatives/numbe
o for positive 
ificity and 

 

rean section. 
uals that they
n other than an
h marks, a free
ation form and

ceiving routine
icipate in the
ained if they

person in al
following in

; maternal age
f pregnancies
of deliverie

vious cesarean
nt and previou
cision (midline
), type of sca
d condition o

measure the se
is divided into
other that pas
a score. It re
of 1 if it has 

ae. Finally, the
A score of 0 i
e of 1 or 2 a
 In this study
analysis.  

underwent ab
E6 with a 5–9
ot requested to
mination. The
dicular to the
he patient wa
trasonographe
e inner part o

was detected
minal wall wa
or it was les

ent and the pa
intraperitonea

uator, who wa
r observation

hesions, if pre
nd thin, or a
he information

re Version 24
) of the varia
of true posi
ulation), spec

umber of wel
egative predic
ber of positive
er of negative
 and negative
1- sensitivi

y 
n 
e 
d 
e 
e 
y 

ll 
n-
e 
s, 
s 
n 

us 
e 

ar 
of 

e-
o 
s 

e-
1 
e 
s 

as 
y, 

b-
9-
o 
e 
e 

as 
er 
of 
d 

as 
s 

a-
al 

as 
ns 
e-
a 
n 

4. 
a-
i-
c-
ll 
c-
e 
e 
e 
i-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
44

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                               2 / 5

http://dx.doi.org/10.47176/mjiri.36.44
https://mjiri.iums.ac.ir/article-1-7634-en.html


 

 

 

ty/specificity)
gravidarum, 
calculated.  

 
Results 
A total of 

Of these, 20 (
vis. None of 
bladder. Tabl
and results o
darum, slidin
cesarean secti

Table 2 als
predictive val
pressed scar, 
ing, and their
striae gravida
ing, severe s
sliding), and t
ative side sl
demonstrated
ratios are rela
sign and a dep
severe stria g
(35). Also, th
lated to a ne
(0.42), and th
This ratio was

 
Discussion
We studied

because of a 
abdominal ad
was related to
(65%), and th
tive sliding s
ever, these 2
what is more 
the positive p
value. The re
cate the conc
referent, whil
indicate the li
whether peop
on their test re

 
Table 2. Sensit
combinations in
Predictors of ad
 

Depressed scar 
Negative slidin
Severe striae gr
Depressed scar 
sign 
Depressed scar 
darum 
Severe striae gr
sliding sign 
Depressed scar 
darum & Negat

) of the nega
depressed sca

123 parturien
(16.26%) had 
this led to a 
le 1 shows th
of the examin
ng sign, and in
ion candidates
so shows the 
lue, and nega
severe striae 

r 2 combinati
arum, depress
striae gravida
their triple co
liding, and s

d in Table 2, 
ated to the co
pressed scar (

gravidarum (40
he lowest neg
egative sliding
he combinatio
s 0.62 for sev

n 
d 123 women

previous ces
dhesion and fo
o a depressed 
he highest spe
ign and its co

2 criteria are 
important for

predictive val
eason is that “
cordance of a
le the positive
ikelihood that

ple do or do no
esults.” (11). 

tivity, specificity
n prediction of se
dhisions 

ng sign 
ravidarum 
& Negative slidi

& Severe striae g

ravidarum & Neg

& Severe striae g
tive sliding sign 

ative sliding s
ar, and its c

nts were inclu
severe adhesi
hysterectomy
he demograp
nation of the 
ntraabdomina
s. 
sensitivity, sp

ative predictiv
gravidarum, n

ions (depresse
sed scar and n
arum and sho
mbination (de
severe striae 
the highest p
mbination of 
(55), a negativ
0), and the co

gative likeliho
g sign (0.36),
on of the 2 (0
ere striae grav

n undergoing
sarean section
ound that the 
scar and a ne
ecificity was 
ombinations (
characteristic

r the physician
lue and the n
“sensitivity an
a test with re
e and negativ
t a test can su
ot have a targe

, positive and ne
evere intraperiton

Sensiti

0.65
0.65
0.45

ing 0.55

gravi- 0.35

gative 0.40

gravi- 0.35

sign, severe s
ombinations 

uded in this st
ions or frozen

y or rupture o
hic characteri
scar, stria g

al adhesions o

pecificity, pos
ve values of a
negative side 
ed scar and se
negative side 
ows negative 
epressed scar, 

gravidarum)
positive likeli
a negative sli

ve sliding sign
ombination of 
od ratios wer
, a depressed 
0.45), respecti
vidarum. 

g cesarean se
n to predict i
highest sensit
gative sliding
related to a n

(97%-99%). H
cs of the test,
n and the patie
negative predi
nd specificity 
espect to a ch
ve predictive v
ccessfully ide
et condition, b

egative predictive
eal adhesion 
ivity Specific

5 0.83
5 0.97
5 0.89
5 0.99

5 0.94

0 0.99

5 0.99

  http:/
Med J
 

striae 
were 

tudy. 
n pel-
of the 
ristics 
gravi-
of the 

sitive 
a de-
slid-

evere 
slid-
side 

 neg-
). As 
ihood 
iding 
n and 
f all 3 
re re-

d scar 
ively. 

ection 
intra-
tivity 

g sign 
nega-
How-
, and 
ent is 
ictive 
indi-

hosen 
value 
entify 
based 

Th
valu
bina
of th
their
an e
avai
chec
scar 
an i
seve
dicti
and 
seve
all 3
(81%

In
scar
and 

Tab
grav
ces
Pat
Age
Gra
Par
BM
Pre
The
prev
Inc
 

Sca
 
 
Slid
 
Fetu
 
Adh
 

 

* M
BM
C/S
**: 
 

e value, negative

city Positive p
val

0.4
0.8
0.4
0.9

0.5

0.8

0.8

//mjiri.iums.ac.i
J Islam Repub I

he results sho
ue was related
ations (81%-92
he depressed 
r combination
expert ultraso
ilable and the
ck the sliding

or severe str
intra-abdomin
ere adhesions.
ive value of th
a depressed s

ere striae grav
3 (88%) is hig
%) and it is pr
n contrast, the 
, a negative sl
even their co

ble 1. Demograp
vidarum, sliding
arean section can
ients’ characteris
e (year) * 
avidity (number) 
rity (number) * 

MI (kg / m2) * 
vious C/S * 
e interval between
vious cesarean se
ision (number, %

ar type (number, %

ding sign (numbe

us sex (number, %

hesion (number, %

Mean and standard de
MI: Body Mass Index

: Cesarean section
Two cases of twin p

sign sliding, sev

predictive 
ue 

Ne
pred

v
42 0
81 0
45 0
92 0

54 0

89 0

88 0

ir 
Iran. 2022 (2 M

ow that the 
to the negativ

2%). Since th
scar and sev

n were 42, 45
onographer a
ere is enough

g sign in case
iae or both an

nal adhesion a
  Results also
he combinatio
scar (92%), a 
vidarum (89%
gher than the 
eferable to us
negative pred

liding sign, an
ombinations, w

phic characteristi
g sign, and intra
ndidates because o
itcs 

* 

n current and 
ection (month)* 

%) 

%) 

r, %)  

%) ** 

%) 

eviation 
x 

pregnancy 

vere striae gravid

gative 
dictive 

value 

Likel
for po

0.92 
0.93 
0.89 
0.92 

0.88 

0.89 

0.89 

M. M

May); 36.44. 

highest posit
ve sliding sig

he positive pre
vere striae gr
5, and 54%, r
and ultrasoun
h time, it is 
e of observin
nd to check th
and be ready

o show that th
on of a negativ

negative slid
%), and the c

negative slid
se them. 
dictive value o
nd severe stria
was almost th

ics and results 
ra-abdominal adh
of a previous cesa

All (
31.44
2.85
1.60

30.8
1.50

43.40

Midline
Pfannen

95
Depressed

Flat: (7
Elevated
Negative
Positive:

Boy: (5
Girl: (6
No: (34

Mild (filmy
56

Sever (dens
vis): (2

darum, scar depre

lihood ratio 
positive test 

L
f

3.82 
21.67 
4.09 

55.00 

5.83 

40.00 

35.00 

Mokhtari, et al

3

tive predictive
n and its com
edictive value
ravidarum and
respectively, i
nd device are

preferable to
ng a depressed
he presence o
y to deal with
e positive pre
ve sliding sign
ing sign and a
ombination o
ing sign alone

of a depressed
ae gravidarum
he same (89%

of scar, striae, 
hesions in 123 
arean section 
(N=123) 
4 ± 5.09 
5 ± 1.03 
0 ± 0.82 
0 ± 4.31 
0 ± 0.73 
0 ± 23.35 

: (5, 4.07%) 
nstiel: (118, 
.93%) 
: (31, 25.20%) 
6, 61.79%) 

d: (16, 13%) 
e: (16, 13%) 
: (107, 87%) 
59, 47.2%) 
66, 52.8%) 
4, 27.64%) 
y and thin): (69, 
.10%) 
se / frozen pel-
0, 16.26%) 

ession, and their 

Likelihood ratio 
for negative test 

0.42 
0.36 
0.62 
0.45 

0.69 

0.61 

0.66 

l. 

e 
m-

s 
d 
if 
e 
o 
d 

of 
h 

e-
n 
a 

of 
e 

d 
m, 
%-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
44

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                               3 / 5

http://dx.doi.org/10.47176/mjiri.36.44
https://mjiri.iums.ac.ir/article-1-7634-en.html


 
 Prediction of

 
 http://m
Med J Is
 

4 

93%). Theref
scar or severe
ity that she d
sions, and ass
our predictive

Also, the re
the presence o
and their com
with the addi
creases signif
presence of 
gravidrum ult
prediction of 
negative likel
enough and in
vere striae g
effect on incr
sion. 

As in the p
role of a slid
adhesions. Ay
my candidate
showed that e
dynamic tran
effective met
with positive
and 97.47%, r

Nirumanesh
for cesarean s
showed that 
68%, specific
dictive values
is consistent w

Baron and c
section becau
that the sensi
predictive va
dominal ultra
predicting intr
and 87.5%, re

Fibroblasts 
hesions and 
duces collage
collagen degr
Collagen also
assuming the
tween periton
diction of intr
by examining

At a prosp
women who 
least 1 cesare
score decreas
and the 2 ha
showed that 
negative pred
agnosis of 
54.02%, 71.4
that the reaso
severe striae g

f Adhesions in

mjiri.iums.ac.ir 
slam Repub Ira

fore, if a pers
e striae gravid
does not have
sessing a slidin
e ability.  
esults of the p
of a depressed

mbination has
ition of a neg
ficantly and 

a depresse
trasound be u

f adhesion.  T
lihood ratio o
n the absence

gravidarum, u
reasing the a

present study,
ding sign in p
yachi study o
es with a hist
examination o

nsvaginal ultra
thod for pred

e and negativ
respectively (
h studied the 
section due to
a negative sl

city of 96.5%,
s of 81% and
with our resul
colleagues stu

use of a previo
itivity, specifi
alues of  the 
asound in the 
tra-abdominal 
espectively (7
play an activ
striae. Incom
en production
radation creat
o plays a key
e existence of
neal adhesions
ra-abdominal 
g striae, with c
pective descr
had a cesare

ean section, N
sed with an inc
ad a signific
the sensitivity

dictive values 
intra-abdomi

43%, and 67.
on for decrea
gravidarum w

n Repeated Ce

an. 2022 (2 May

son does not 
darum, there i
e severe intra
ng sign will h

positive likeli
d scar, severe 
s a likelihood 
gative sliding 
it is recomm

ed scar and/
used to increa
The results als
of any of the 
e of a depress
ultrasound wil
accuracy of pr

, other studie
redicting abd

on 107 laparos
ory of abdom
of a sliding s
asound befor
dicting preop
e predictive 
6). 
sliding sign 

o previous ces
liding sign ha
, and positive

d 91%, respec
lts.  
udied 59 candi
ous cesarean 
icity, and pos
negative slid
third trimeste
adhesions wa
). 

ve role in crea
mplete degrada
n by fibroblas
tes adhesion t
y role in stria
f a common 
s and striae, s
adhesions hav

contradictory r
riptive study 
an section wi

Naser showed
creased striae 
ant inverse r
y, specificity,
of abdomina

inal adhesion
14%, respect
ased adhesion

was the dysfun

 
esarean 

y); 36:44. 

have a depre
is a 90% prob
a-abdominal a
have little effe

ihood showed
striae gravida
ratio of <10,

sign, this rati
mended that in

/or severe s
se the accurac
o showed tha
tests is not s

sed scar and/o
ll not have m
rediction of a

es have shown
ominal and p
scopy or lapa

minopelvic sur
ign with real 

re surgery wa
perative adhe
values of 89.

in 207 candid
arean sections
ad a sensitivit

and negative
ctively (12), w

idates for cesa
section and f

sitive and neg
ding test with
er of pregnanc
as 76.2, 92.1, 

ting peritonea
ation of fibrin
sts and ineffe
to the periton
e (13). There
etiopathology

studies on the
ve been perfor
results. 
on 210 preg

ith a history 
that the adhe
score (p<0.00

relationship. T
, and positive
al striae for th
ns were 81
ively. They n
n in women 

nction of fibro

 

essed 
babil-
adhe-
ect on 

d that 
arum, 
, and 
io in-
n the 
striae 
cy of 
at the 
small 
or se-
much 
adhe-

n the 
pelvic 
aroto-
rgery 
time 

as an 
sions 
.29% 

dates 
s and 
ty of 

e pre-
which 

arean 
found 
gative 
h ab-
cy in 
84.2, 

al ad-
n in-

ective 
neum. 
efore, 
y be-
e pre-
rmed 

gnant 
of at 
esion 
001), 
They 

e and 
he di-
1.2%, 
noted 
with 

oblast 

cells
hesi
in th
matr

In
408 
of a
Dav
intra
on 3
ous 
ship
itone

Re
intra
and 
pres
intra
1.74

Th
of ce
also 
dens
ican
scar 

Ho
secti
conf
scar 
abdo

On
the u
and 
agre
Beca
tion 
neal
field
cand
≥36 
sare
simi
be m

If 
secti
ence
colle
eme
sam
sion

 
Co
Ou

cesa
coul
exam
thus
ed c

 
 

s, which are in
on formation.
he adhesive t
rix, and thus a

n contrast with
pregnant wom

a previous ce
vey and Vanc
aperitoneal ad
378 candidates

cesarean sect
p between the 
eal adhesion (
egarding the r
a-abdominal a
902 women s

ssed cesarean 
a-abdominal 
4-4.46) (16). 
he results of Y
esarean sectio
showed that 

se and vascula
ntly different 

(17).  
owever, Duga
ion because 
firm this and, 
was associat

ominal adhesi
ne of the limi
ultrasounds b
no need for in

eement was n
ause of  incon
between stria

l adhesion, fur
d. Also, this st
didates for ce

weeks 0 day
an section for
ilar studies on
more prepared

adhesions ca
ion, these sur
ed physicians
eagues can b

ergency. It is 
e factors and 

n be performed

onclusion 
ur study show

arean candida
ld be easily p
mination and
s, appropriate 
omplications.

nvolved in bo
. These fibrob
tissue during 
adhesion form
h Naser study
men undergoin
sarean section
ouver scores 
hesion severit
s for cesarean
tion did not s
severity of str
(15). 
relationship b
adhesion, a m
showed that th
scar could be
adhesions (o

Yaghmaei stu
on because of 
the 2 groups o
ar or frozen pe
regarding the

an study on 2
of a previous
on the contra
ed with an in
ons (18). 
itations of thi
eing perform

nterobserver a
not performed
nsistent result
ae severity an
rther studies s
tudy was perfo
sarean section
s. Since they 
r various reaso
n women with

for possible i
an be predicte
rgeries can b
 or better-eq
e informed to
suggested th
other predict

d. 

wed that the 
ates with a 
predicted by c
performing a
measures can 
 

oth striae form
blasts produce

formation o
mation is reduc

y, Elprince s
ng cesarean se
n, striae seve
could signifi

ty (14). Howe
n section becau
show a signif
ria gravidarum

between depre
meta-analysis 
he presence o
e positively a

odds ratio, 2.

udy on 109 te
a previous ce
of women wit
elvis adhesion
e existence o

295 candidate
s cesarean se

ary, showed th
ncreased likeli

is study was t
med by a quali
agreement, the
d before the 
ts and also in
nd  presence 
should be per

formed on wom
n with a gest
might need e

ons, we sugge
h younger ges
intra-abdomin
ed before a re
be referred to
quipped cente
o be on call 
hat future stu
tors of intrape

possibility of
previous ces
considering 2
an ultrasound
n be taken to re

 

mation and ad
e less collagen
f extracellula

ced (5).  
howed that in
ection because
erity based on
icantly predic
ever, one study
use of a previ
ficant relation
m and intraper

essed scar and
on 5 studie

of previous de
ssociated with
.79; 95% CI

erm candidate
esarean section
th and withou
ns were signif
of a depressed

es for cesarean
ection did no
hat an elevated
ihood of intra

that despite al
ified specialis
e intraobserve

study began
nverse correla
of intraperito

rformed in thi
men who were
tational age o
emergency ce
est performing
tational age to

nal adhesions.
epeat cesarean

more experi
ers and exper

in case of an
udies with the
eritoneal adhe

f adhesions in
sarean section
2 points in the
, if necessary
educe unwant

d-
n 

ar 

n 
e 
n 
ct 
y 
i-
n-
r-

d 
s 

e-
h 
I, 

s 
n 

ut 
f-
d 

n 
ot 
d 

a-

ll 
st 
er 
n. 
a-
o-
s 
e 

of 
e-
g 
o 

n 
i-
rt 
n 
e 

e-

n 
n 
e 

y, 
t-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
44

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                               4 / 5

http://dx.doi.org/10.47176/mjiri.36.44
https://mjiri.iums.ac.ir/article-1-7634-en.html


 

 

 

Acknowled
This study w

(No.96-01-30
residency the
Sciences (Teh

 
Conflict of I

The authors d
 
 

Reference
1. Betrán AP, Ye

The Increasing
and National E

2. Rafiei M, Sa
Sayehmiri K. 
delivery in Ira
Biomed. 2018

3. Berghella V,
Landon MB, G
Philadelphia: E

4. Fortin CN, S
operative a
2015;21(4):53

5. Abd-Elaal N
Relationship 
Adhesions in P
Curr Res. 2018

6. Ayachi A, Bo
H, et al. Acc
ultrasound slid
with previous
double-blind s

7. Baron J, T
Hershkovitz R
of intra-abdom
section: a nov
665. 

8.  Salim R, Ka
scar character
repeat cesarean

9. Bibi I, Majee
cesarean Scar
2018;49:107-1

10. Baron J, Ti
Kerner Y, et a
of intra‐abdom
section: a 
2018;52(5):66

11. Trevethan 
Foundations, P
Public Health.

12. Nirumanesh 
Shariat M. Ac
repeated cesa
adhesion comp

13. Dogan A, I
Preoperative 
Intraabdomina
Previous cesa
Frauenheilkd. 

14. Elprince M, 
okda N, et a
gravidarum an
cesarean sectio

15. Madendag IC
of abdominal 
pregnant wom
the cesarean se

16. Pergialiotis V
Efthymios Vl

dgment 
was financiall

0-29898) for 
sis at Shahid 
hran, Iran), fo

Interests 
declare that th

s 
e J, Moller AB, Z
g Trend in Caes
Estimates: 1990-2
aei Ghare Naz M

 Prevalence, c
an: A systematic 
;16(4):221-234. 
, Mackeen D, Ja
Galen HL, Jauni
Elsevier; 2020. P
Saed GM, Diamo
adhesion devel
6–551. 

NK, Kelani OA, 
Between Striae

Pregnant Women
8;10(1):64521-64
uchahda R, Dero

curacy of preope
ding sign in pre
s abdominopelv
study. Ultrasound
irosh D, Mastr

R. Sliding sign in
minal adhesions 
vel technique. Ult

adan Y, Nachum
ristics as a pred
n delivery. Fertil 
ed S, Hussain HN
r and Peritoneal 
112. 
irosh D, Mastro
al. Sliding sign in
minal adhesions 

novel techniq
62-665. 

R. Sensitivity, 
Pliabilities, and P
 2017;5:307.  
S, Arbabzadeh T
ccuracy of slidin
arean section in
plications. Med S
erta LE, Uyar I,
Association of 

al Adhesions in 
arean Section: A
2016 Mar;76(3):
Tharwat Taha O,

al. Prediction of
nd scar characte
ons. BMC Pregna
C, Fiahin ME. Th
striae gravidaru

men with the histo
ection. Perinat J 2
V, Frountzas M, 
achos D. cesare

ly supported b
an obstetrics
Beheshti Uni
r which we ar

ey have no co

Zhang J, Gülmez
sarean Section R
2014. PLoS One. 
M, Akbari M, K
auses, and comp
review and meta

auniaux ERM. C
aux ERM. Gabe
.378. 
ond MP. Predisp
lopment. Hum

Saif Elnasr IA
e Gravidarum 
n with Previous c
4527. 
ouich S, Mikaoue
erative real-time 
ediction of pelvic
vic surgery: pro
d Obstet Gynecol.
roli SA, Ben-Ha
n third-trimester s
in women under

trasound Obstet G

m Z, Edelstein S, 
dictor of intraab
Steril. 2008;90(6

N. Relation of S
Adhesions. J M

olia SA, Ben‐Ha
n third‐trimester s
in women under

que. Ultrasound

Specificity, an
Pitfalls in Resear

T, Golshahi F, Mo
ng sign for pred
n third trimeste
Sci. 2020;24(105)
, Karaca I, Bozg

Abdominal Str
Pregnant Wom

A Cross-sectiona
268–272. 
, Khamees R, Atw
f intraperitoneal 
ristics in women
ancy Childbirth. 2
he assessment of 
m on intraabdom

ory of cesarean se
2019;27(3):150–1
Siotos C, Karam

ean wound scar 

by a research g
s and gyneco
versity of Me
re very gratefu

ompeting inter

oglu AM, Torlon
Rates: Global, Re

2016;11(2):e014
Kiani F, Sayehm
plications of ce

a-analysis. Int J R

Cesarean Deliver
e’s Obstetrics. 8n

posing factors to
m Reprod U

A, El khyat AM
And Intra-abdo
esarean Internatio

r L, Kehila M, A
dynamic transv

c adhesions in w
ospective, multic
. 2018;51:253–25
aroush S, Kern
sonographic eval
rgoing repeat ce
Gynecol. 2018;52

Shalev E. Abdo
bdominal adhesio
6):2324-7. 
Striae Gravidarum
Med Physiol Bio

roush Y, Schwa
sonographic eval
rgoing repeat ce
d Obstet Gy

nd Predictive V
rch and Practice.

oshfeghi M, Shira
diction of adhesio
er and Intra-ope
):3024-3034. 
geyik B, Töz E, 
riae Gravidarum
en with a Histo

al Study. Gebur

wa Kh, Gadallah 
adhesions using

n undergoing rep
2021;21(1):1-7. 
the prediction ca

minal adhesions 
ection evaluated b
154. 
mpetsou N, Perre
characteristics fo

  http:/
Med J
 

grant 
ology 
edical 
ul. 

rests. 

ni MR. 
egional 
48343.  
miri F, 
esarean 
Reprod 

ry. In: 
nd ed. 

o post-
Update. 

M. The 
ominal 
onal. J 

Abouda 
vaginal 
women 
center, 
58. 
ner Y, 
luation 
esarean 
2:662–

ominal 
ons at 

m with 
ophys. 

artz S, 
luation 
esarean 
ynecol. 

Values: 
 Front 

razi M, 
ons in 
erative 

et al. 
m with 

ory of 
rtshilfe 

 A, al-
g stria 
peated 

apacity 
in the 
before 

ea DN, 
for the 

pre
stu

17.  
Ch
Ad
Jou

18. D
Ery
adh
Gy

 
 

//mjiri.iums.ac.i
J Islam Repub I

ediction of pelv
udies. J Matern Fe

Yaghmaei M, D
haracteristics in 
dhesions at Taleg
urnal of Obstetric
Dogan NU, Hak
yilmaz OG, et 
hesions at repeat 
ynecol Scand. 201

ir 
Iran. 2022 (2 M

vic adhesions: a
etal Neonatal Me

Darvish S, Farma
Subjects with

ghani Hospital in 
cs, Gynecology an
ktankacmaz SA,
al. A reliable 
cesarean delivery

11;90(5):531-4. 

M. M

May); 36.44. 

a meta-analysis 
ed. 2017;30(4):48
anbar SM. Cesar
h and without 

Tehran, Iran in 2
and Infertility, 201
, Dogan S, Ozk

way to predic
ry: scar characteri

Mokhtari, et al

5

of observationa
86-91. 
rean Section Sca

Intra-abdomina
2016. The Irania
18;21(10):1-6.  
kan O, Celik H
ct intraabdomina
istics. Acta Obste

l. 

al 

ar 
al 
n 

H, 
al 
et 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
44

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
7-

17
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

http://dx.doi.org/10.47176/mjiri.36.44
https://mjiri.iums.ac.ir/article-1-7634-en.html
http://www.tcpdf.org

