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ORIGINAL ARTICLE

Ante Natal Prediction of Intra Pelvic Adhesion Prior
to Cesarean Section

Samar Hassan Hussein a,*, Faisal Moustafa Ali b, Mahmoud Mohamed Ahmed Fouad a

a Department of Obstetrics and Gynecology, Faculty of Medicine, Al-Azhar University, Assiut Branch, Egypt
b Department of Obstetrics and Gynecology, Faculty of Medicine for Girls, Al-Azhar University, Assiut, Egypt

Abstract

Background:One of the most frequent obstetric procedures is the cesarean section (CS). Abdominal adhesion formation
is thought to be at risk due to CS.
Aim: To evaluate intrapelvic adhesion with prior CS or any other pelvic surgery was predicted using clinical data and

an ultrasound sliding sign.
Patients and methods: This cross-sectional study, conducted between 2019 and 2022 enrolled 500 pregnant-women with

previous-pelvic surgery and planned to CS. A thorough history and clinical evaluation were done. Preoperative eval-
uation of striae gravidarum severity using Davey score. An ultrasound assessment for the sliding sign was done.
Intraoperatively, the severity of intrapelvic adhesion was determined by Nair's scoring system.
Results: The sliding sign was positive in 355 (71%). Intrapelvic adhesions were found in 245 (49%) women and 90 (18%)

women had dense adhesion. Predictors for intrapelvic adhesions were depressed scar, greater than or equal to three
previous CS, abdominal stria, and negative sliding sign. The best predictor was the negative sliding sign with 71.9 %
overall accuracy. Also, the only predictor of dense intrapelvic adhesion was greater than or equal to three previous CS
with an overall accuracy was 72.1% for the prediction of dense intrapelvic adhesion.
Conclusion: We present a rapid and easy-to-perform method to identify intra-abdominal adhesions in women un-

dergoing cesarean delivery. The best accuracy was achieved with sliding status, depressed scar and greater than 3 three
CSs. Multi-center future studies are required to confirm these findings.

Keywords: Cesarean section, Intrapelvic adhesion, Nair's score, Sliding sign

1. Introduction

C esarean sections (CS) can save lives and help
to avoid unfavorable obstetric outcomes.1 The

risks of this type of delivery have been rising along
with rates, and these risks now include both short-
and long-term complications from intraperitoneal
adhesions, including bladder and bowel injury,
infertility, and chronic pelvic pain.2

Intraabdominal adhesions are well-known CS
complications that harm the pelvic and abdominal
organs, cause patient morbidity, and make it diffi-
cult to perform subsequent CS procedures.3 As the
surgeon decides where to perform the procedure,

anticipating adhesions is crucial. It also plays a part
in the preoperative evaluation intended to reduce
intraoperative complications.4

Sadly, there is no perfect method for avoiding
adhesions or spotting them before surgery.5 In order
to consider a vaginal birth after cesarean section
(VBAC) or when requesting a CS for nonmedical
reasons, pregnant women must be carefully coun-
selled about their options and associated implica-
tions, especially before and during their first
pregnancy after their first CS.6

The current work was designed to predict pelvic
adhesion before caesarean section in patient with
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previous CS or any other pelvic surgery by clinical
and ultrasound examination.

2. Patients and methods

2.1. Study setting and design

A cross sectional observational study was done in
period from March 2019 to March 2022. Total
coverage sample technique was conducted where
all women who met the selection criteria were
enrolled in the study.
Any pregnant women who had previous pelvic

surgery and planned for CS and came for follow up
during the study period was recruited. Any patient
with one of more of the following was excluded; pri-
migravidawithoutpelvic surgery andpatientwhohad
any risk factors for pelvic adhesion (diabetes mellitus
(DM), endometriosis, pelvic inflammatory disease,
and history of peritonitis) were included.
A total of 500 pregnant women were attending Al

Azhar University Hospital Assiut and Luxor Inter-
national Hospital were enrolled. All of them were
subjected to thorough history taking with attention
to obstetric history and any history of pelvic oper-
ation. Complete physical examination was done.
The Davey scoring system was used to determine

how severe the striae gravidarum were, and the total
striae score was divided into the following categories:
Zero is known as ‘no striae’; 1e2 are known as ‘mild
striae’; and 3e8 are referred to as ‘severe striae’.7 An
exhaustive evaluation of the CS scar was included;
The CS scars were categorized as flat, elevated, or
depressed in appearance. The scar's color was

classified as either the same as the surrounding skin,
hyperpigmented, or hypopigmented. All women un-
dergo transabdominal ultrasounds prior to CS de-
livery. Before the sonographic examination, patients
were not required to empty their bladders; In patients
with a full or empty bladder, intra-abdominal adhe-
sionswere evaluatedwithout difficulty. Perpendicular
to the transverse skin scar, the probe was positioned
just above it. When the uterus was sliding against the
abdominal wall, the sliding sign was present; how-
ever, when there was no movement of the uterus
under the fascia transversalis, the sliding sign was
absent. The results of the general examination and
ultrasound sliding-sign assessmentwere hidden from
the surgeons performing the CS. The modified Nair's
classification8 was used to grade adhesions intra-
operatively, classifying them as filmy, cohesive, no
adhesion, or moderate adhesion. The agreement be-
tween the pre- and intraoperative evaluations
regarding the presence of adhesionswas evaluated by
comparing the surgical report, preliminary ultra-
sound diagnosis, and general examination after CS.
SPSS (Statistical Package for the Social Sciences,
version 20, IBM, and Armonk, New York) was used to
collect and analyze the data. Student t tests were used
to compare continuous data with nominal data using
frequency (percentage) and the c2 test to compare
nominal data with continuous data. Regression anal-
ysis was used to find predictors of dense adhesions
and adhesions within the pelvis. Different predictors
of intrapelvic adhesions'diagnostic performancewere
evaluated using a receiver operating characteristics
curve. Since the level of confidence remained at 95%, a
P value of 0.05 was considered significant.

Fig. 1. Accuracy of different predictors for intra pelvic adhesions. CS: cesarean section.
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3. Results

Mean age (±SD) of enrolled women was
27.36 ± 5.41 year. It was found that 195 (39%), 165
(33%), 100 (20%), 30 (6%), and 10 (2%) women had
previous once, twice, third, fourth, and fifth CS,
respectively. Out of the studied women; 295 (59%)
women had flat scar and 170 (34%) women had
abdominal stria. Sliding sign was detected by

abdominal ultrasound in 355 (71%) women. As re-
gard type of adhesion; it was band of adhesion, fine
adhesion and dense adhesion were found in 50
(10%), 105 (21%), and 90 (18%) women, respectively.
It was found that 65 (26.5%) of those with adhesion
had history of previous three CS. Also, previous
four and five times of CS was present in 25 (10.2%)
and 10 (4.1%) woman with adhesion, respectively.
There was significant difference between type of

adhesion and number of previous CS. Each history
of previous four and five CS was present in 10
women with dense adhesions.

Fig. 2. Accuracy of greater than or equal to three previous cesarean section for prediction of dense adhesions.

Table 1. Baseline data of studied women.

N ¼ 500

Age (y) 27.36 ± 5.41
Range 19e40
Parity 1e7
Number of CS

Once 195 (39%)
Twice 165 (33%)
Three times 100 (20%)
Four times 30 (6%)
Five time 10 (2%)

Time since last CS (years) 3.37 ± 2.18
Gestational age (week) 36.90 ± 1.23
Comorbidities

None 310 (62%)
Hypertension 60 (12%)
Diabetes mellitus 45 (9%)
Cardiac diseases 35 (7%)
Bronchial asthma 20 (4%)
Systemic lupus erythematosus 5 (1%)

Previous operation
None 395 (79%)
Appendectomy 50 (10%)
Cholecystectomy 40 (8%)
Ovarian cystectomy 10 (2%)
Myomectomy 5 (1%)

Table 2. Cesarean section scar, sliding sign and intra-abdominal
adhesion in the study.

N ¼ 500

Shape of the scar
Flat 295 (59%)
Elevated 145 (29%)
Depressed 60 (12%)

Stria
No 330 (66%)
Alba 110 (22%)
Nigra 60 (12%)

Number of stria 2e11
Sliding sign

Present 355 (71%)
Absent 145 (29%)

Intra pelvic adhesion
Present 245 (49%)
Absent 255 (51%)

Type of adhesion
Band of adhesion 50 (10%)
Fine adhesion 105 (21%)
Dense adhesion 90 (18%)
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It was found a significant difference between
those women with positive sliding sign and those
negative sliding sign as regard frequency of previ-
ous abdominal operations (27.6% vs. 18.3%;
P ¼ 0.01).
Patients with dense intrapelvic adhesions had

higher frequency of previous abdominal operations
in comparison to other types of adhesions.
Predictors for intra pelvic adhesions were

depressed scar, greater than or equal to three pre-
vious CS, presence of abdominal stria and negative
sliding sign. Based on receiver operating charac-
teristic (ROC) analysis, we found that the best

predictor for intra pelvic adhesion was negative
sliding sign where overall accuracy was 71.9% and
area under curve (AUC) was 0.72.
It was found that the only predictor of dense

intrapelvic adhesion was greater than or equal to
three previous CS. Based on receiver operating
characteristic analysis, we found that greater than
or equal to three previous CS has 50% sensitivity
and 77% specificity with overall accuracy was 72.1%
and area under curve was 0.63 for prediction of
dense intrapelvic adhesion (Figs. 1 and 2, Tables
1e10).

Table 3. Presence of adhesion and absent sliding sign based on number of cesarean section.

Intrapelvic adhesion Sliding sign

Present (n ¼ 245) Absent (n ¼ 255) Positive (n ¼ 355) Negative (n ¼ 145)

Number of CS
Once 75 (30.6 %) 120 (47.1 %) 150 (42.3 %) 45 (31 %)
Twice 70 (28.6 %) 95 (37.3 %) 120 (33.8 %) 45 (31 %)
Three times 65 (26.5 %) 35 (13.7 %) 65 (18.3 %) 35 (24.1 %)
Four times 25 (10.2 %) 5 (2 %) 20 (5.6 %) 10 (6.9 %)
Five times 10 (4.1 %) 0 0 10 (6.9 %)

P value < 0.001 < 0.001

Table 4. Type of adhesion based on number of cesarean section among studied women.

Type of adhesions

Band (n ¼ 50) Fine (n ¼ 105) Dense (n ¼ 90)

Number of CS
Once 25 (50 %) 35 (33.3 %) 15 (16.7 %)
Twice 20 (40 %) 20 (19 %) 30 (33.3 %)
Three times 5 (10 %) 35 (33.3 %) 25 (27.8 %)
Four times 0 15 (14.3 %) 10 (11.1 %)
Five time 0 0 10 (11.1 %)

P value < 0.001

Table 5. Presence of adhesion and absent sliding sign based on previous operations.

Intrapelvic adhesion Sliding sign

Present (n ¼ 245) Absent (n ¼ 255) Positive (n ¼ 355) Negative (n ¼ 145)

Previous operations
Yes 60 (24.5 %) 45 (17.6 %) 65 (18.3 %) 40 (27.6 %)
No 185 (75.5 %) 210 (82.4 %) 290 (81.7 %) 105 (72.4 %)

P value 0.06 0.01

Table 6. Type of adhesion based on previous operations among studied
women.

Type of adhesions

Band (n ¼ 50) Fine (n ¼ 105) Dense (n ¼ 90)

Previous operations
Yes 5 (10 %) 25 (23.8 %) 30 (33.3 %)
No 45 (90 %) 80 (76.2 %) 60 (66.7 %)

P value < 0.001

Table 7. Multivariate regression analysis for predictors of intrapelvic
adhesions.

OR 95%CI P value

�Three previous CS 3.22 1.97e5.29 <0.001
CS at private clinic 0.87 0.54e1.40 0.54
Previous abdominal

operations
1.08 0.63e1.88 0.76

Depressed CS scar 5.62 1.97e16.01 <0.001
Presence of abdominal

stria
2.11 1.31e3.40 <0.001

Negative sliding sign 8.57 4.90e15.01 <0.001
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4. Discussion

However, there are few large-scale studies on
obstetric factors that may increase adhesion forma-
tion after CS, and there are few studies on the
incidence of adhesions after CS.9 By identifying risk
factors, preventative measures could be taken at
subsequent surgeries.10 The current study enrolled
500 pregnant women who had previously under-
gone pelvic surgery and were scheduled for
caesarean section. The goal of the study was to use
clinical and ultrasound examination to predict pel-
vic adhesion before CS in patients who had C.S. or
other pelvic surgery in the past.
We discovered that 50 (10%), 105 (21%), and 90

(18%) women had fine adhesions, dense adhesions,
and frequency of intrapelvic adhesions in 245 (49%)
and 255 (51%) women, respectively.
To summarize, Tulandi et al.11 and Rossouw

et al.,12 they discovered that a We reported that the
incidence of adhesions following a CS varies
depending on the method of data collection and the

population studied. Women with prior surgery and/
or inflammatory diseases have not always been
excluded.
Our study observed that depressed scar was

considered a predictor for intrapelvic adhesion with
an odd's ratio of 5.62 and an over accuracy of 60.1%
in line with Rossouw et al.13.
We found that depressed scar was considered a

predictor for intrapelvic adhesion with odd's ratio
was 5.62 with over accuracy was 60.1%. According to
the findings of recent meta-analysis nonflat scars,
both elevated and depressed, are positively associ-
ated with the presence of pelvic adhesions whereas
flat scars, seem to be predictive of the absence of
adhesions in accordance with Menzies.14

Another study by Pergialiotis et al.15 suggested an
association between abdominal scar characteristics
and intra-abdominal adhesions among women who
underwent laparoscopic operations due to gyneco-
logical pathology who had a history of previous
pelvic or abdominal operation. The findings of the
most recent meta-analysis indicate that flat scars,
whether elevated or depressed, are predictive of the
absence of adhesions in the abdomen, whereas
nonflat scars, whether elevated or decreased.
As well as Kahyaoglu et al.,16 found no difference

between women with different skin scar character-
istics’ dense and filmy adhesions.
However, Sham et al.17 74% of women with non-

flat scars had dense adhesions, whereas 29.6% of
women with flat scars did.
Our findings were consistent with those of

numerous other studies that have shown that
repeated cesarean deliveries are associated with an
increased risk of and severity of abdominal adhe-
sions in line with Moro et al.18.
According to Morales et al.,19 in a retrospective

study of 542 women who had undergone CS, the
rate of adhesion development at the second CS
delivery ranged from 24 to 46%, at the third, from 43
to 75%, and up to 83% at the fourth CS delivery.
Women who underwent repeat CS had a higher
incidence of any adhesions and severe adhesions
than women who underwent primary CS, and the

Table 8. Accuracy of different predictors for intrapelvic adhesions.

�three
previous CS

Depressed
CS scar

Presence of
abdominal stria

Negative
sliding sign

Sensitivity 41 % 22.4 % 47 % 51 %
Specificity 84.3 % 98 % 78.4 % 92.2 %
PPV 71 % 92 % 68 % 86 %
NPV 60 % 57 % 61 % 66 %
Accuracy 62.9 % 60.1 % 62.8 % 71.9 %
AUC 0.63 0.60 0.63 0.72
P value < 0.001 < 0.001 < 0.001 < 0.001

Table 9. Multivariate regression analysis for prediction of dense
adhesions.

OR 95%CI P value

�three previous CS 7.58 1.37e13.45 <0.001
CS at private clinic 1.55 1.33e4.35 0.34
Previous abdominal

operations
0.51 0.12e2.19 0.70

Depressed CS scar 2.87 2.34e3.45 0.99
Presence of abdominal

stria
1.72 0.34e8.50 0.50

Negative sliding sign 1.22 1.01e3.22 0.34

Table 10. Accuracy of greater than or equal to three previous cesarean
section for prediction of dense adhesions.

Indices Value

Sensitivity 50 %
Specificity 77 %
PPV 32 %
NPV 88 %
Accuracy 72.1 %
AUC 0.63
P value <0.001
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percentage of women who had adhesions increased
with each subsequent CS.
Despite this, Nisenblat et al.20 showed that women

who had their third or more CS were significantly
more likely to develop dense adhesions than
women who had their second CS.
With an odd's ratio of 2.11 and an overall accuracy

of 62.8%, we found that the presence of abdominal
stria is a risk factor for intrapelvic adhesion. This
was in line with what Gungor et al.21 reported that
pregnant women with more prominent striae grav-
idarum formed more adhesions.
Additionally, when the striae scores were higher,

it was found that adhesion scores decreased signif-
icantly, but the sensitivity and specificity were only
moderate (sensitivity 55%; 67% specificity; a 69%
positive predictive value (PPV); Dogan et al.,22 with
a negative predictive value (NPV) of 52%, recently
published came to the conclusion that women with
severe striae had a significant number of thick
intraperitoneal adhesions. This was in accordance
with the findings that the Abbas et al.23 reported
that thick adhesions were present in 90% of women
with severe striae, with a mean Davey score of 4.25±
3.36.
In conclusions, depressed scar, previous greater

than 3 CS and absence of sliding sign are good
predictors for intrapelvic adhesion in women with
prior cesarean section. Also, transabdominal ultra-
sound in simple noninvasive tool could help in
assessment of intrapelvic adhesion through sliding
sign.
Its’ recommended to perform such study in

multiple centers with large sample size of patients.
Intra-abdominal adhesion formation following
cesarean delivery was common in such women with
greater than 3 CS, so meticulous observation
during delivery is highly recommended for those
women.
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