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ABSTRACT… Objectives: Determination of the relationship among the peritoneal adhesions, 
cesarean scar and striae gravidarum. Study Design: Cross sectional Study. Settings: 
Gynecology and Obstetrics Department of Bahawal Victoria Hospital, Bahawalpur. Period: 
June 2018 to May 2018. Material & Methods: A total of 150 cases of cesarean section which 
presented at gynecology and obstetrics department of Bahawal Victoria Hospital, Bahawalpur 
were involved in this study. Davey scoring system was applied in order to determine the severity 
of striae gravidarum. Intraperitoneal adhesions were classified into five subcategories on the 
basis of Modified Blauer classification. Grouping was done on the random basis. Three groups 
were made. Group 1 consisted of the women with no striae gravidarum, group 2 had women 
with number of striae gravidarum from mild to moderate and group 3 had women of severe 
number of striae gravidarum. Comparison between different groups was done using the Mann-
Whitney and student T test. Mean and standard deviation were calculated for quantitative 
variables while qualitative variables were assessed by their frequency and percentage. 
Statistically significant P value was 0.05 or less. Results: Intraperitoneal adhesions of grade 
2-4, pigmentations and keliods were frequent in group 2 and 3 but the difference between these 
groups was not statistically significant (p-value 0.517, 0.427 and 0.372, respectively). There was 
no difference present among the group regarding the appearance of scar as well (p=0.541). As 
far as the length and width of the scar was concerned, the length was relatively more in patients 
of group 3 while width was relatively more in patients of group 1 but there were no statistically 
significant differences (Table-II) (p=0.289 and p=0.248 respectively). Conclusion: It can be 
concluded that there is no association between intraperitoneal adhesions and striae gravidarum 
but correlation between scar characteristics and striae gravidarum are evident.
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INTRODUCTION
Other name of striae gravidarum is striae 
distensae. These striae occur in various extents 
during the pregnancy and are very commonly 
observed during the gestation.1 Probable risk 
factors of striae gravidarum involve, age, weight, 
increase in BMI during pregnancy, BMI of the 
new born and ethnicity of the patients as well.2 
Despite the recognition of all these risk factors no 
specific etiology has been defined as a cause of 
this condition during the pregnancy.3 Cleavage 
of collagen fibers as result of fast stretching of 
skin may be the probable case of development of 
striae during pregnancy. Type of collagen fibers 
and its total amount determines the elasticity and 

striae development as poor elasticity of the skin 
can result in easy cleavage of the collagen fibers 
and thus formation of striae gravidarum. Other 
probable cause can be reduced amount of elastin 
and fibrin in dermis and hormonal effects which 
might result in structural changes in connective 
tissue may also result in formation of striae 
gravidarum.4,5 As it has been evident from multiple 
previous studies that cesarean section which 
is performed very commonly all over the world 
carries the risk of potential adverse complications 
like intraperitoneal adhesions resulting in chronic 
pelvic pain, infertility and injury to bladder or 
bowel.
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Determination of the presence of intraperitoneal 
adhesions is very difficult.6 Moreover it is also 
very difficult to assess if the complications are 
going to be present in women who had major 
abdominal surgeries.7 This emphasizes on 
the need that preoperative measures must be 
taken in women who are at risk of developing 
the adhesions and thus such women should 
be referred to centers with tertiary care in order 
to avoid and deal with possible complications. 
No way or technique is present at the moment 
which can be used to diagnose the development 
of adhesions in patients prior to the repeat 
abdominal surgery like c-section. Formation 
of both intraperitoneal adhesions and striae 
gravidarum involve the protective role of elastin 
fibers and thus share almost similar pathway 
of tissue healing.8 This study aims at finding 
the relation between striae gravidarum and 
abdominal cars with intraperitoneal adhesions. 
This could help in determining the predictive 
value of striae gravidarum and abdominal scars 
in order to evaluate the presence or absence of 
abdominal adhesions.

MATERIAL & METHODS
This study is cross sectional and was performed 
at gynecology and obstetrics department of 
Bahawal Victoria Hospital, Bahawalpur June 
2018 to May 2018. Total of 150 cases of cesarean 
section which presented at gynecology and 
obstetrics department of gynecology and 
obstetrics department of Bahawal Victoria 
Hospital, Bahawalpur were involved in this 
study. Informed consent was obtained from the 
participants prior to the enrolment in the study. 
Ethical approval was obtained from hospital 
ethics committee. 

Non probability consecutive sampling technique 
was used to collect the sample. Reference for 
this study was obtained from a previous study 
performed by Esra Yasar Celik et al.9 Patients 
presenting for cesarean section, with the history of 
at least one prior cesarean section were included in 
this study. Patients with previous vaginal delivery, 
suffering from endometriosis, pelvic inflammatory 
disease, abdominal or pelvic surgery other than 
cesarean section, multiple pregnancies, steroid 

use, infectious complications after last cesarean 
section including abscesses, wound infection and 
endometritis etc were excluded from this study. At 
the time of admission following parameters were 
measured and recorded in the form of a performed 
performa; age, parity, gravidity, gestational age of 
delivery, past and current, change in BMI during 
gestation. Moreover, striae scores, evidence of 
striae on different body parts and properties of 
incisional scar were noted. Davey scoring system 
was applied in order to determine the severity of 
striae gravidarum. Davey scoring system divides 
abdomen into quadrants, at each quadrant 
scoring is done as; 0 for no striae, 1 for moderate, 
or 2 for multiple striae. Sum of scores was sorted 
as 0-8. Three severity of striae categories were 
defined as, 0=absent, 1-2=mild, 3-8=severe.

All the procedures were performed the 
researcher himself. Color of scar was observed 
and recorded based on the pigmentation of scar 
and plane of scar was termed as depressed, 
elevated or flat. Moreover presence of keloids 
was aslo noted. Obstetric history involved data 
regarding the indication, time and gestational 
age at last cesarean section, history of GDM 
(gestational diabetes mellitus), fetal macrosomy, 
polyhydromnios, BMI at the time of the delivery, 
weight gain during pregnancy, smoking, 
medication history, and any other chronic illness. 
Intraperitoneal adhesions were classified into five 
subcategories on the basis of Modified Blauer 
classification. 

Five grades of intraperitoneal adhesion are, 0 
indicated no adhesions, 1-2 indicated easily 
separable localized adhesions, 3 indicated 
extensive adhesions and 4 indicated adhesions 
present between bladder or uterus and the 
intestines. Grouping was done on the random 
basis. Three groups were made. Group 1 consisted 
of the women with no striae gravidarum, group 
2 had women with number of striae gravidarum 
from mild to moderate and group 3 had women of 
severe number of striae gravidarum. Comparison 
between was made on the basis of characteristics 
of scars and intraperitoneal adhesions grades. 
Data thus collected was subjected to statistical 
analysis with help of computer software SPSS 
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version 23. Comparison between different groups 
was done using the Mann-Whitney and student T 
test. Mean and standard deviation were calculated 
for quantitative variables while qualitative 
variables were assessed by their frequency and 
percentage. Statistically significant P value was 
0.05 or less.

RESULTS
Three groups were compared, group-1 with zero, 
Group 2 with mild and Group 3 with severe SG 
and no considerable difference in age, gravida, 
abortions, level of education, gap between two 
cesarean sections, birth weight of the baby born 
in previous cesarean section and birth weight 
of the baby born in current cesarean section 
(p>0.05). SG in previous pregnancy and history 
of SG in family were considerably more in Group 
3 (p-value <0.001 and 0.005, respectively). Striae 
on buttocks and breast were significantly more 
in Group-1 while striae on legs were significantly 

more in Group-3 (p-value 0.004, 0.024 and 0.008, 
respectively). BMI in previous C/S, BMI in present 
C/S, GW in previous C/S and GW in present C/S 
were highest in Group-3 and lowest in Group-1 
and was statistically significant different (p-value 
0.017, 0.040, 0.002 and <0.001, respectively). 
Table-I

Gr Intraperitoneal adhesions of grade 2-4, 
pigmentations and keliods were frequent in 
group 2 and 3 but the difference between these 
groups was not statistically significant (p-value 
0.517, 0.427 and 0.372, respectively). There was 
no difference present among the group regarding 
the appearance of scar as well (p=0.541). As far 
as the length and width of the scar was concerned, 
the length was relatively more in patients of group 
3 while width was relatively more in patients of 
group 1 but there were no statistically significant 
differences (Table-II) (p=0.289 and p=0.248 
respectively).

Variable Group 1
n=47 Zero

Group 2 
n=59 Mild

Group 3
n=44 Severe P-Value

Age (yrs) 29.13±4.35 28.49±4.89 27.84±5.87 0.479
Gravidity (2/3/4/>4) 13/19/15/0 13/24/19/3 12/12/15/5 0.279
Abortions (0/1/2/>2) 24/15/8/0 23/22/13/1 19/12/10/3 0.378
Education (primary/intermediate/college) 14/16/17 15/23/21 12/21/11 0.664
Income (low/middle/high) 11/25/11 10/32/17 12/23/9 0.725
SG in first pregnancy (+/-) 6/41 12/47 36/8 <0.001
Family history of SG (+/-) 24/23 30/29 35/9 0.005
Striae on Buttocks (+/-) 37/10 29/30 31/13 0.004
Striae on legs (+/-) 26/21 28/31 34/10 0.008
Striae on breast (+/-) 36/11 30/29 26/18 0.024
interval b\w 2 C-sections, (yrs) 4.55±1.21 4.31±1.25 4.25±1.39 0.476
Birth weight of 1st baby, grams 2820.62±442.87 2832.34±550.61 2899.18±464.07 0.714
Birth weight of 2nd baby, grams 2721.64±485.88 2765.53±486.14 2889.30±471.79 0.231
BMI at previous C/S 26 (25-29) 28 (26-29) 29 (27-32) 0.017
BMI at present C/S 27 (25-29) 28 (26-29) 29 (28-31.75) 0.040
GA at first C/S 38 (37-38) 39 (38-39) 40 (40-41) 0.002
GA at present C/S 37 (37-39) 39 (38-40) 39 (38-41) <0.001

Table-I. Baseline data

Variable Group 1
n=47 Zero

Group 2
n=59 Mild

Group 3
n=44 Severe P-Value

IPAs (0 to1/ 2 to4) 38/9 42/17 33/11 0.517
Keloids (+/-) 9/38 12/47 13/31 0.427
Pigmentation (+/-) 11/36 16/43 16/28 0.372
Scar appearance (flat/depressed/elevated) 32/6/9 39/7/13 30/9/5 0.541
Scar length, cm 14.89±1.99 14.97±1.41 15.48±2.41 0.289
Scar width, cm 2.69±0.69 2.54±0.52 2.51±0.37 0.248

Table-II. IPA score and scar features
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DISCUSSION
Over the years rate of primary cesarean section 
has increased while the rate of vaginal birth after 
the cesarean section has decreased enormously.10 
A previous study has reported the overall average 
rate of cesarean section all over the world to be 15 
percent approximately with many discrepancies 
among different countries and even within different 
countries.11 Intra abdominal adhesions may 
result in serious complications including chronic 
pelvic pain, bowel injury, infertility, bladder injury, 
bowel obstruction and increased duration of the 
surgery and its cost.12 Relaxin hormone has been 
reported to decrease the collaged production 
and increasing the collagen breakdown and thus 
is helpful in inhibiting the excessive collagen 
buildup.13 In a study it was found that in pregnant 
women with striae gravidarum amount of relaxin 
was lower as compared to the women with no 
striate gravidarum.14 

Another study by Brecht et al15 showed that 
relaxin is involved in the inhibition of primary 
steps of vascular formation. Relaxin is a potent 
vasodilator and anti fibrotic agent. Thus it can be 
concluded from these observations that women 
with greater number of striae gravidarum are 
more likely to have greater number of keloids, 
non flat scar and intraperitoneal adhesions. In 
present study however no association between 
intraperitoneal adhesions and striae gravidarum 
could be found. In a previous study sensitivity 
and specificity of striae gravidarum in prediction 
of intraperitoneal adhesions has been reported 
be 95.2 percent and 29.4% respectively.16 More 
severe striae gravidarum were associated with 
poor sensitivity but higher specificity for the 
prediction of intraperitoneal adhesions.

In a previous study the results showed that as 
the scores for abdominal striae gravidarum 
increased, the score for abdominal adhesions 
decreased with it. This makes the scoring system 
of striae gravidarum as very useful, easy to 
apply, adjunctive, inexpensive, observational 
and feasible method to predict and provide clues 
to the presence of intraperitoneal adhesions in 
pregnant women scheduled for another cesarean 
section.8 Another similar study also deduced that 

presence and quantification of abdominal striae 
gravidarum in pregnant women undergoing 
cesarean section is a reliable tool which can 
provide the surgeon with necessary information 
regarding the status of abdominal adhesions.17 
Similarly abdominal scars also have a relation with 
the possible presence of abdominal adhesions as 
a study revealed that intra abdominal adhesions 
were related to depressed abdominal scars but 
these adhesions had no association with the level 
of pigmentation of the scar.18

CONCLUSION
It can be concluded that there is no association 
between intraperitoneal adhesions and striae 
gravidarum but correlation between scar 
characteristics and striae gravidarum are evident.
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