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ABSTRACT 
Background and aims: Adhesions can cause impor- 
tant morbidity including abdominal and pelvic pain, 
intestinal obstructions, and infertility. When adhe- 
sions are formed, there is no efficient method, nowa- 
days, to resolve them, thus the reduction of their pre- 
valence relies on the prevention. Profiling high risk 
patients for abdominal and pelvic adhesions (APA) is 
an important step to this prevention. The risk factors 
of adhesions in our institution, the association be- 
tween APA, leiomyomas and skin scar anomaly (SSA) 
were investigated. Methods: A cross-sectional study 
was conducted from March 1st to June 30th 2013 in- 
cluding patients who underwent laparotomy or lapa- 
roscopy. Patients’ characteristics, presence of a SSA 
and leiomyomas, as related to adhesions, were analy- 
zed. Student’s t, Pearson’s Khi-square, Fisher’s Exact, 
Mann-Whitney tests and logistic regression were used. 
P values < 0.05 were considered statistically signifi- 
cant. Results: The frequency of adhesions was 41.74%. 
Patients had a mean age of 32.69 ± 8.94 years. Those 
with a previous abdominal surgery (PAS), SSA and 
leiomyomas had respectively 12 times [OR: 11.98, 
CI95 (4.63 - 30.97)], 3 times [OR: 2.79, CI95 (1.16 - 
6.71) and 2.5 times [(OR: 2.49, CI95 (1.07 - 5.78)] 
more adhesions. In logistic regression, a PAS and lei- 
omyomas remained associated significantly to adhe- 
sions with p = 0.000 and p = 0.037 respectively. Con- 
clusion: In peritoneal adhesions, leiomyomas and SSA 
are other factors that may allow a cautious selection 
of high risk patients who must benefit from particu- 

lar attention during surgery. Further well designed 
studies are necessary to investigate the accurate clini- 
cal relation among those three conditions. 
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1. INTRODUCTION 
Abdominal and pelvic adhesions (APA) are abnormal con- 
nections between two abdominal or pelvic surfaces normal- 
ly separated [1]. Their incidence is difficult to establish in 
general population given the lack of complaints in many 
cases [2,3], the existence of other risk factors apart from 
the evident surgical one [2,4,5], and the need for invasive 
explorations to their diagnosis. Laparotomy and laparosco- 
py remain then the gold standard methods for the diagnosis 
[6]. Thus, data reported in literature are those from surgery 
or necropsy, and the overall incidence of postoperative ad- 
hesions varies from 63% to 97% [4,7]. 

Adhesions can cause important morbidity including ab- 
dominal and pelvic pain, intestinal obstructions, and inferti- 
lity [8]. In fact, they are the leading cause of intestinal ob- 
structions in developed world [9] and are responsible for 20% 
- 40% of infertility [5,10]. In addition to their morbidity, 
they may also result in prolonged operating time, inadver- 
tent organs injuries and high financial cost [8,11].  

In their genesis, they can be classified as congenital or 
acquired [7,12,13]. The risk factors for acquired adhesions 
encompass an intrinsic individual predisposition [14-16] 
and a history of laparotomy, perforated appendix, intestinal *Corresponding author. 
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inflammatory disease, endometriosis and pelvic inflam- 
matory disease [17-20].  

When adhesions are formed, there is no efficient method, 
nowadays, to resolve them [21]. The reduction of their pre- 
valence should then rely on the prevention, stressing on the 
profile of high risk patients, on the principles of microsur- 
gery [4,12,22] and on the use of multiple preventive thera- 
pies which are expensive and not always available in many 
settings.  

Differences are observed on the conditions of surgical 
practice and the environmental factors from one region of 
the world to another, and this could presage variability in 
some characteristics of adhesions. Sub Saharan African en- 
vironmental situation, particularly related to surgical prac- 
tice [23,24] and other factors such as postoperative infec- 
tions [24], sexually transmitted infections [25] etc., might 
predict high prevalence of adhesions. In addition, some 
conditions such as leiomyomas and keloids, whose preva- 
lence has been found higher in black skinned people [26], 
share many characteristics with adhesions [27]. Since one 
of the implicated factors of these is the fibroblast activity, it 
can be speculated that the prevalence of adhesions traces 
the same pattern.  

The aim of the study was to determine the risk factors of 
adhesions in our institution, and to determine the associa- 
tion between APA and two pathologies with fibrotic disor- 
der: leiomyomas and skin scar anomaly (SSA).  

2. MATERIAL AND METHODS 
We conducted a cross-sectional study from March 1st to 
June 30th 2013 in the Department of Obstetrics and Gy- 
necology of the University Hospital of Kinshasa, Dem- 
ocratic Republic of Congo. All patients who underwent 
laparotomy or laparoscopy for various indications were 
enrolled after consent. Patients whose surgery did not 
allow entire exploration of the pelvic and abdominal ca- 
vity were excluded. Socioeconomic characteristics, me- 
dical and surgical histories of patients were recorded. 
During surgical procedure the presence of adhesions and 
leiomyomas was noted. The adhesions description was 
done according to the Adhesion Scoring Group grading 
(ASG) [28].  

Previous abdominal surgery (PAS) was defined as all 
surgical procedure in the past, with entry into the pelvic 
or abdominal cavity. Age of adhesions was defined as 
the time between the last abdominal surgery and the 
present surgery. According to their severity, based on 
the ASG grading, adhesions were divided into three 
groups: mild (1 - 46), moderate (47 - 92) and severe (93 
- 138). The economic status was defined according to 
the Adjusted Poverty Index (API) based on the posses- 
sion of some items by the household. A SSA was retain- 
ed when patients had keloids or hypertrophic scar.  

2.1. Statistical Analysis 

The Statistical analysis was performed using SPSS 17.0. 
For parametric data, with normal distribution, compar-
ison of means was done with Student’s t test. The Pear-
son Khi-square and the Fisher’s Exact tests were used 
for comparison of proportions. In bivariate analysis, the 
Odds Ratio with 95% confidence intervals (CI) served 
to measure association between factors. Logistic regres- 
sion analysis was used to generate the OR, after check- 
ing the association between predictors and dependent 
variable. The difference between groups, for non-para- 
metric data, was analyzed by Mann-Whitney test. Val- 
ues of p less than 0.05 were considered statistically sig- 
nificant. 

2.2. Ethical Considerations 
The protocol was approved by the Ethical Committee of 
the Kinshasa University School of Public Health. In- 
formed consent was obtained before inclusion of pa-
tients.  

3. RESULTS 
During the study period, 119 patients underwent abdo- 
minal and/or pelvic surgery. Four patients were excluded 
from analyses due to failure of perioperative description 
of adhesions (2 cases of peritonitis and 2 of ovarian can- 
cers). Forty-eight patients (41.74%) were found to have 
abdominal and/or pelvic adhesions. In patients without 
PAS (n = 52), 13.46% had adhesions versus 65.08% in 
patients with PAS. In this latter group, the frequency of 
postoperative adhesions varied from 54.76% in “a unique 
PAS” group (n = 42) to 100% in “at least 3 PAS” group 
(n = 6) (Table 1). 

The mean age (years ± SD) of patients was 32.69 ± 
8.94 and the median parity (median; range) was 2; 1 - 3. 
There was no difference between groups of patients 
with and without adhesions in terms of age (p = 0.152), 
parity (p = 0.214), level of education (p = 0.565), eco- 
nomic level (p = 0.272) and the type of PAS; cesarean 
or not (p = 0.089) (Table 1). Whereas, the difference 
was significant between the two groups considering the 
history of PAS (p = 0.000) and the presence of SSA (p = 
0.019). In patients who underwent a unique PAS, the 
CD represented 70.59% of surgeries performed. Consi-
dering the same group of patients but without CD, the 
appendectomy ranked first with 25% of cases.  

Adhesions had a median age (median; range) of 3.72; 
1.67 - 10.12 years. There were no severe adhesions. All 
others but two (95.8%) were mild. The median score of 
ASG (median; range) was 13.00; 6.00 - 22.50. In patients 
with history of a unique PAS (n = 42), the adhesions 
score did not differ (p = 0.85) when this surgery was  
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Table 1. Socioeconomic and medical history characteristics of patients. 

Variables Adhesions No-adhesions Total p 

Age (years) of patients (mean ± SD) 34.13 ± 7.91 31.69 ± 9.53 32.69 ± 8.9 0.152 

Level of education, n (%)    

0.565 

Illiterate 0 (0) 2 (100) 2 (100) 

Primary 2 (25) 6 (75) 8 (100) 

Secondary 22 (42.30) 30 (57.70) 52 (100) 

University 24 (45.28) 29 (54.72) 53 (100) 

Economic level, n (%)    

0.272 

High 15 (57.69) 11(42.31) 26 (100) 

Middle high 26 (36.11) 46 (63.89) 72 (100) 

Middle 6 (42.86) 8 (57.14) 14 (100) 

Low 1 (33.33) 2 (66.67) 3 (100) 

Parity (mean ± SD) (median; range) 2.54 ± 1.92 2.40 ± 2.27 2.46 ± 2.13 (2; 1 - 3) 0.214* 

PAS, n (%)     

Yes 41 (65.08) 22 (34.92) 63 (100) 
0.000 

No 7 (13.46) 45 (86.54) 52 (100) 

Type of PAS, n (%)     

CD 12 (70.59) 5 (29.41) 17 (100) 
0.089 

Non-CD 11 (44.00) 14 (56.00) 25 (100) 

Appendectomy 4 (25.00) 12 (75.00) 16 (100)  

Myomectomy 2 (100) 0 (0) 2 (100)  

Ovarian cystectomy 2 (100) 0 (0) 2 (100)  

Ovarian cystectomy and appendectomy 3 (60.00) 2 (40.00) 5 (100)  

Number of PAS‡, n (%)     

1 23 (54.76) 19 (45.24) 42 (100) 

0.084 
2 12 (80.00) 3 (20.00) 15 (100) 

3 4 (100) 0 (0.00) 4 (100) 

4 2 (100) 0 (0.00) 2 (100) 

SSA, n (%)     

Yes 17 (60.71) 11 (39.29) 28 (100) 
0.019 

No 31 (35.63) 56 (64.37) 87 (100) 

SD: Standard deviation, PAS: Previous abdominal surgery, CD: Cesarean delivery, SSA: Skin scar anomaly. *: Mann-Whitney test, : computed for patients 
a unique PAS (n = 42), ‡: computed for patients with PAS (n = 63). 
 
cesarean delivery (CD) as compared to other procedures 
(data not shown). The uterus was the most concerned or- 
gan by adhesions (28.83%) followed by the bladder and 
the abdominal wall with respectively 23.31% and 21.47% 
(Table 2). 

Associated factors to adhesions are gathered into Ta- 

ble 3. Adhesions were found 12 times more frequently in 
PAS group as compared to patients without history of 
PAS [OR: 11.98, CI95 (4.63 - 30.97)]. Furthermore, pa- 
tients with at least 2 PAS were 5 times more likely to be 
found with adhesions than those with one PAS [OR: 4.96, 
CI95 (1.27 - 19.40)]. 
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Table 2. Characteristics of adhesions. 

Variables n % Median, range 

Age (years)* 41 N/A 3.72; 1.67 - 10.12 

ASG score    

1 - 46 39 95.12 
13; 6.00 - 23.50 

≥ 47 2 4.88 

Organs affected (n = 163)    

Uterus 47 28.83 N/A 

Bladder 38 23.31 N/A 

Abdominal wall 35 21.47 N/A 

Greater omentum 17 10.43 N/A 

Adnexa 16 9.82 N/A 

Bowels 10 6.14 N/A 

N/A: not applicable, ASG: Adhesion Scoring Group, *: computed only for 
postoperative adhesions (n = 41), : almost all patients had more than one 
organ affected. 
 
Table 3. Bivariate analysis of factors associated to adhesions. 

Variables OR CI95 

PAS   

Yes 11.98 4.63 - 30.97 

Type of PAS*   

Non-cesarean 0.33 0.88 - 1.21 

Number of PAS   

At least 2 PAS 4.96 1.27 - 19.40 

SSA   

Yes 2.79 1.16 - 6.71 

Leiomyomas from patient information‡   

Yes 2.39 0.86 - 6.68 

Perioperative obvious leiomyomas   

Yes 2.49 1.07 - 5.78 

PAS: Previous abdominal surgery, SSA: Skin scar anomaly, OR: Odds ratio, 
CI: Confidence interval, *: computed for patients with a unique PAS (n = 
42), : computed only for patients with PAS, ‡: patients who had no infor-
mation on having leiomyomas or not (n = 22), were excluded from analysis. 
 

Comparing patients who underwent a unique PAS, the 
“non-cesarean” group presented less adhesions than “ce-
sarean” group, but the difference was not significant [OR: 
0.33, CI95 (0.088 - 1.21)].  

When patients had SSA, they were 3 times more likely 
to have adhesions than other patients [OR: 2.79, CI95 
(1.16 - 6.71)]. Patients who self-reported to have or to 
have had leiomyomas, had non-significantly 2 times more 
adhesions than other patients [OR: 2.39, CI95 (0.86 - 

6.68)]. But, the difference between groups was statisti- 
cally significant with obvious leiomyomas observed du- 
ring surgery [OR: 2.49, CI95 (1.07 - 5.78)]. There were 
no difference in the distribution of PAS grouped as “CS” 
versus “non-CS” in patients with and without obvious le- 
iomyomas during surgery (p = 0.646) (Table 4). 

In a logistic regression analysis, the history of PAS 
and the presence of obvious leiomyomas during surgery 
were the only factors which remained associated signifi-
cantly to adhesions with p = 0.000 and p = 0.037 respec-
tively (Table 5). 

4. DISCUSSION 
Based on laparotomy and laparoscopy which are the gold 
standard methods for the diagnosis [6], the overall fre- 
quency of adhesions in the present study was 41.74%. 
When considering postoperative adhesions, our frequen- 
cy of 65.08% turned close to 67% found by Weibel et al. 
[29], but lower than 93% by Menzies et al. [7]. In pa- 
tients without PAS, we found 13.46% of adhesions, 
slightly higher than 10.4% reported by Menzies et al. [7] 
but lower than 28% by Weibel et al. [29] and 47% by 
Shokeir et al. [19]. The adhesions frequency of our series 
is close to 44.45% reported by Weibel et al. [29], work- 
ing on 752 autopsies conducted in women and men, and 
to 43% found by Salim et al. [27], studying adhesions in 
relation to abdominal scar in repeat cesarean delivery. 
 
Table 4. Patients with history of PAS grouped following the 
evidence of leiomyomas. 

 Leiomyomas during surgery Total p 

PAS Yes No   

CS 8 18 26 0.646 

Non-CS 7 20 27  

Combined 4 6 10  

Total 19 44 63  

CS: Cesarean section. 
 
Table 5. Determinants of adhesions. 

Variable OR Standard Error Wald p 

History of PAS     

Yes 11.79 0.51 23.48 0.000 

Obvious leiomyomas     

Yes 2.89 0.51 4.34 0.037 

SSA     

Yes 2.29 0.51 2.68 0.102 

PAS: Previous abdominal surgery, SSA: Skin scar anomaly, OR: Odds Ra- 
tio. 
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But it is somewhat higher than that of 35.5% found by 
Brill et al. [20] in women undergoing laparoscopy. Our 
postoperative frequency of adhesions falls in the range of 
63% - 97% mostly reported in the literature [4,7]. The 
frequency of adhesions can vary according to many fac-
tors such as the type and the number of PAS, the type of 
incision, etc. In the present study the most frequent PAS 
were CD and appendectomy which are reported to result 
in fewer adhesions [30].  

Previous abdominal surgery is thus considered the ma- 
jor risk factor, which raises need for cautious selection of 
patients, particular technique of avoidance of organs in- 
juries and potential use of costly anti-adhesions barriers. 
Characteristics of adhesions from their incidence to their 
complications are much diversified involving several 
factors such as individual factors [13-15] and environ- 
mental factors [16-18]. A certain frequency of adhesions 
in patients without PAS implies the contribution of other 
factors than abdominal surgery. Among those factors, the 
high prevalence of sexually transmitted infections toge- 
ther with the implication of endometriosis should be ad- 
dressed in our area. In fact, Shokeir et al. [19] reported 
this high prevalence in patients with endometriosis and 
inflammatory disorders, but in the present study these 
conditions have not been analyzed.  

As characteristics of patients, the two groups with and 
without adhesions were identical in terms of age, parity, 
level of education, economic level and the type of PAS; 
cesarean or not. This means that these factors have influ- 
enced neither the frequency of adhesions in each group 
nor the risk factors analyzed in the present study.  

There were no severe adhesions in patients according 
to the ASG grading. This reflects the predominance of 
CD and appendectomy as PAS in the present study. In- 
deed, it has been reported that adhesion development is 
less following CD and appendectomy compared to other 
procedures [29,31,32]. In their literature review, Awo- 
nuga et al. [30] highlight the proposed five hypotheses 
that can explain why CD results in fewer adhesions: less 
tissue hypoxia, less movement in the lower uterine seg- 
ment, location of the incision on the lower segment cov- 
ered by the bladder which is constantly being filled and 
emptied disrupting any fibrinous strands, less number of 
incisions, and rare hematoma within the low transverse 
incision.  

The uterus and the bladder were the most associated 
organs to adhesions in the present study. These findings 
are different from those of many authors who reported 
these adhesions more likely to be associated with the 
omentum [7,20,27]. The difference noticed can be under- 
stood by the fact that, in our study, CD had been predo- 
minantly practiced as PAS than other procedures. Accor- 
dingly, this procedure leads mostly to pelvic adhesions 
involving organs in the anterior cul-de-sac [30].  

There are several risk factors reported as related to 
adhesion formation [21] including age, height and weight 
that are subjects to divergent results [17,29]. The history 
of a PAS is the most studied factor in adhesion formation. 
As expected, we found that patients with PAS, irrespec- 
tive of the type or the number of those PAS, were 12 
times likely to have adhesions than patients without PAS. 
This is in agreement with many studies which reported a 
strong association between PAS and adhesion develop- 
ment [7,29,33,34]. But these findings differ from those 
reported by Shokeir et al. [19] working on infertile wo- 
men who underwent laparoscopy for various procedures. 
Those authors did not notice any increased risk when 
they compared patients with and without PAS. The dis- 
parity can be explained by the fact that they worked on a 
selected group namely infertile women. In fact, many oth-
er factors apart from PAS, such as inflammatory diseases 
and endometriosis are mostly found to be involved in the 
occurrence of infertility.  

As part of the surgical factor, adhesions were found 5 
times more likely in patients with at least two PAS than 
in those with a unique PAS. Brill et al. [20], working on 
women undergoing laparoscopy and who had prior lapa- 
rotomies, did not find difference between the two similar 
groups, as Salim et al. [27] did not, in their study on ab- 
dominal scar and adhesions in women undergoing cesa- 
rean delivery. However, our results are in accordance 
with that found by Luijendijk et al. [35] and with the es- 
tablished risk factors of adhesions reported in the litera- 
ture [17,21,29], including the number of previous surge- 
ries.  

The similarity of the molecular environment between 
peritoneal adhesions, skin scar and leiomyomas has been 
studied in the literature [26] although conclusions are not 
definitive. In bivariate analyses, we found that a SSA and 
a perioperative establishment of leiomyomas were both 
statistically associated with adhesions apart from the 
history and the number of a PAS. But when integrated in 
a logistic model, only leiomyomas and a history of PAS 
persisted as determinants of adhesions risk. We also 
found that PAS were distributed equally in the groups 
with and without leiomyomas (p = 0.646). Accordingly, 
we cannot speculate that leiomyomas could have contri- 
buted to the need for operative delivery or to the myo-
mectomy which could have caused more adhesions in 
this group. Some questions arise then about the accurate 
association between those three conditions which have to 
be investigated in further clinical researches. Salim et al. 
[27] studying the relation between surgical skin scar of a 
previous CD and peritoneal adhesions, established a cor- 
relation between a depressed abdominal scar and the se- 
verity of peritoneal adhesions. The results reported by 
Luo et al. [26] indicated that the molecular environment 
of leiomyomas may be more comparable to peritoneal 
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adhesions than to keloids and incisional scars at least at 
the late stage of their wound healing. In addition, excess 
production and deposition of extracellular matrix in lei- 
omyomas, keloids, skin scars and peritoneal adhesions 
has been demonstrated in many previous studies [26,36, 
37]. Moreover, altered production of several proinflam- 
matory and profibrotic cytokines has been reported in 
pathogenesis of these conditions and other fibrotic disor- 
ders [38,39].  

This study is limited by the design and the relatively 
small size of the sample. Given those facts, subgroups 
could not be constituted adequately. Again, characteris- 
tics of patients according to the history of pelvic inflam- 
matory disease or endometriosis and the perioperative di- 
agnosis were not considered in the present study, which 
could allow analyses of other coexisting risk factors of 
adhesions. 

In the other hand, we clinically showed the possible 
association between peritoneal adhesions, SSA and lei-
omyomas. Therefore, well designed studies have to be 
conducted to reinforce these results and to investigate the 
accurate clinical relation between those three conditions, 
in order to offer new assets in recognizing patients at 
high risk. 

5. CONCLUSION 
Abdominal and pelvic adhesions represent a frequent 
condition in our surgical practice. Although the history 
of previous laparotomy is the most important risk factor, 
there is a non-negligible amount of adhesions due to oth- 
er risk factors. Leiomyomas and skin scar anomaly are 
other factors that may be considered to allow a cautious 
selection of high risk patients who must benefit from par- 
ticular attention. This is to act on the prevention of adhe- 
sions occurrence and/or the avoidance of adhesions-re- 
lated injuries during surgery.  
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