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bands that develop as part of the peritoneal heal­
ing process following surgical or inflammatory 
insults, and may distort normal anatomical rela­
tionships.4 Previous abdominal surgery is a well­
‑established risk factor for adhesion formation, 
and these adhesions may increase the risk of com­
plications during laparoscopic access, particular­
ly in blind entry techniques, such as Veress nee­
dle insertion.5

Cesarean section (CS) is the most commonly 
performed abdominal operation in women world­
wide, with increasing rates reported globally over 
the past decades.6 Adhesion formation follow­
ing cesarean delivery, most commonly involv­
ing the uterus, bladder, and anterior abdomi­
nal wall, has been well documented.7 However, 

INTRODUCTION  Laparoscopic surgery has be­
come the preferred approach in gynecologic prac­
tice due to its well‑established advantages over 
laparotomy, including reduced postoperative pain, 
shorter hospital stay, lower risk of wound compli­
cations, and faster recovery.1,2 Despite these bene­
fits, laparoscopic procedures are not without risks, 
and a substantial proportion of complications oc­
cur during abdominal entry. Previous reports in­
dicate that many major vascular and bowel inju­
ries occur during abdominal access, highlighting 
the critical importance of safe entry techniques 
in laparoscopic surgery.3

One of the most important factors complicat­
ing laparoscopic entry is the presence of intra­
‑abdominal adhesions. Adhesions are fibrotic 
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ABSTRACT

INTRODUCTION  Periumbilical adhesions may complicate laparoscopic entry and increase the  risk of 
intraoperative injury, yet the isolated effect of prior cesarean section (CS) remains unclear.
AIM  We aimed to evaluate the association between a history of CS and periumbilical adhesions in total 
laparoscopic hysterectomy, and assess the value of the visceral slide.
MATERIALS AND METHODS  A  total of 100 patients undergoing total laparoscopic hysterectomy were 
enrolled and divided into 2 groups: individuals with a history of CS and those with no prior abdominal 
surgeries. Preoperative visceral slide and intraoperative adhesion assessment were performed. Periop‑
erative outcomes were recorded and a multivariable analysis was conducted.
RESULTS  Adhesions were more frequent in the CS group (22% vs 10%; P = 0.06) than the individuals 
without a history of abdominal surgery. A history of CS was not an independent predictor of adhesions 
(odds ratio, 0.468; P = 0.23). No major entry‑related complications occurred. Perioperative outcomes were 
similar between the groups. The visceral slide showed low sensitivity (25%) but high specificity (100%).
CONCLUSIONS  A history of CS alone does not significantly increase periumbilical adhesions or compro‑
mise entry safety in total laparoscopic hysterectomy. Routine modification of the entry strategy may not 
be necessary. The visceral slide is useful for confirming adhesions, but does not exclude them.
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Data concerning patient demographics and in­
traoperative findings were collected and record­
ed by the primary surgeon using a standardized 
data collection form.

Surgical technique  All patients underwent a pre­
operative umbilical visceral slide. A 5.2 MHz ab­
dominal ultrasound probe was placed sagittal­
ly over the umbilical region, and the partici­
pants were instructed to perform deep breath­
ing. The sliding movement between the parietal 
and visceral peritoneum was evaluated dynamical­
ly during respiration. A displacement greater than 
1 cm was considered normal sliding, whereas dis­
placement below 1 cm or no sliding was deemed 
abnormal. For diagnostic analysis, abnormal or 
absent sliding was accepted as a positive finding 
for suspected periumbilical adhesions.

All surgical procedures were performed under 
general anesthesia following standard preopera­
tive preparation, with the patients in the dorso­
lithotomy position. Abdominal entry was per­
formed through the umbilicus. Correct place­
ment of the Veress needle was confirmed when 
the initial intra‑abdominal pressure was below 
10 mm Hg. Pneumoperitoneum was established 
up to 15 mm Hg, and a 10‑mm trocar was insert­
ed through the umbilicus. Additional ports were 
placed at standard anatomical landmarks accord­
ing to the surgeon’s preference.

Periumbilical adhesions were assessed intraop­
eratively using a standardized macroscopic adhe­
sion grading system based on their extent, den­
sity, and anatomical involvement. The adhesions 
were classified as grade 0 (no adhesions), grade 
1 (thin and easily separable adhesions), grade 
2 (localized dense adhesions), grade 3 (exten­
sive dense adhesions), and grade 4 (severe adhe­
sions with fixation of intra‑abdominal organs to 
the abdominal wall). All intraoperative findings 
were systematically documented by the operating 
surgeon during surgery. All procedures were per­
formed using a standardized surgical protocol to 
minimize operator‑dependent bias.

Ethics  This prospective observational study was 
conducted in accordance with the Declaration of 
Helsinki at the Department of Obstetrics and Gy­
necology, Izmir Tepecik Training and Research 
Hospital, University of Health Sciences, Türkiye, 
between July 1, 2022, and July 31, 2023, following 
approval from the institutional ethics committee 
(2022/10/1). All participants were informed about 
the study objectives and methodology, and writ­
ten informed consent was obtained prior to en­
rollment. The patients were also informed of their 
right to withdraw from the study at any time.

Statistical analysis  Statistical analyses were 
performed using SPSS Statistics software, 
version 29 (IBM Corp., Armonk, New York, 
United States). Normality was assessed us­
ing the Kolmogorov–Smirnov test. Continu­
ous variables were compared using the t test 

whether a history of CS—particularly when per­
formed via the Pfannenstiel incision—results in 
clinically significant adhesions in the periumbili­
cal region remains unclear. This uncertainty may 
influence surgeons’ choice of entry technique or 
site, and may lead to unnecessary use of alterna­
tive entry points, potentially increasing proce­
dural complexity. Although several studies have 
evaluated adhesion formation following abdom­
inal surgery, data specifically addressing the iso­
lated effect of CS on periumbilical adhesions and 
the safety of umbilical entry are limited.8 Further­
more, noninvasive methods, such as the preop­
erative visceral slide, have been proposed to pre­
dict adhesions, with relatively high reported sen­
sitivity, although their clinical utility remains un­
der investigation.9

In clinical practice, a history of CS is often per­
ceived as a limiting factor during laparoscopic sur­
gery, particularly for less experienced surgeons, 
leading to hesitation during abdominal entry and, 
in some cases, conversion to laparotomy. Howev­
er, these concerns are largely based on assump­
tions rather than evidence, focusing on isolat­
ed CS history. This prospective study, specifical­
ly evaluating a homogenous total laparoscopic 
hysterectomy cohort, is therefore of particular 
importance. Based on our hypothesis that a his­
tory of CS does not significantly increase peri­
umbilical adhesions or entry‑related complica­
tions, our findings aim to challenge this percep­
tion and support safer, evidence‑based laparo­
scopic entry strategies.

AIM  The aim of this study was to evaluate the ef­
fect of a history of CS on the development of peri­
umbilical adhesions and the associated risk of 
complications during umbilical entry, which rep­
resents the initial step of laparoscopic surgery.

MATERIALS AND METHODS  Patient selection 
The sample size was calculated using G*Power 
software (Heinrich Heine University, Düsseldorf, 
Germany) based on periumbilical adhesion inci­
dence of 8.6% reported by Nezhat et al.9 Assum­
ing a medium effect size (0.3), power of 95%, and 
2‑sided α of 0.05, the minimum required sample 
was determined to be 70 patients. To increase sta­
tistical robustness, 100 individuals were included. 
Eligible participants consisted of patients with no 
prior abdominal surgery or those with a history of 
CS performed via the Pfannenstiel incision only.

The inclusion criteria were: laparoscopic sur­
gery for benign gynecologic indications, proce­
dures and follow‑up performed at the same insti­
tution, and benign preoperative and postopera­
tive pathology results. The exclusion criteria com­
prised: suspected or confirmed malignancy, pa­
tient withdrawal, a history of abdominal surgery 
other than CS, ectopic pregnancy treated with 
methotrexate, prior intra‑abdominal infection, 
peritonitis, pelvic inflammatory disease, pres­
ence of umbilical hernia, and CS performed with 
an incision other than the Pfannenstiel approach. 
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Preoperative transumbilical ultrasound find­
ings showed no difference between the groups 
in terms of presence of the visceral slide. Simi­
larly, the distribution of umbilical skin incision 
type and entry‑related injuries during primary 
trocar placement were similar in both groups 
(P = 0.44 and P >0.99, respectively). No major 
complications were observed in either cohort. 
Entry pressure values were comparable between 
the groups (P = 0.46). Periumbilical adhesions 
were observed in 10% of the patients without 
prior abdominal surgery and 22% of the indi­
viduals with a history of CS (P = 0.06). Among 
the patients with adhesions, all were omental in 
origin, and the need for adhesiolysis was simi­
lar in both groups (P >0.99). Furthermore, no 
differences were found between the cohorts in 
terms of operative time, time to gas and stool 
passage, or length of hospital stay. These find­
ings suggest that prior CS does not significant­
ly impact intraoperative or early postoperative 
outcomes in laparoscopic surgery. Clinical out­
comes and intraoperative findings are summa­
rized in TABLE 2.

A reduced multivariable logistic regression 
analysis was performed to evaluate indepen­
dent predictors of periumbilical adhesions. Due 
to the limited number of adhesion events, a parsi­
monious model including CS history and BMI was 
constructed. Prior CS was not found to be an in­
dependent risk factor for periumbilical adhesions 

or Mann–Whitney test, as appropriate, and 
presented as mean (SD) or median (min–max). 
Categorical variables were analyzed using the χ2 
test or the Fisher exact test. A multivariable 
logistic regression analysis was performed to 
identify independent predictors of periumbilical 
adhesions; due to the limited number of events, 
a reduced model including prior CS and body 
mass index (BMI) was used. The results were 
expressed as odds ratios (ORs) with 95% CIs. 
A P value below 0.05 was considered significant.

RESULTS  Baseline demographic and clinical 
characteristics of the study groups are present­
ed in TABLE 1. There were no differences between 
the patients with no prior abdominal surgery 
and those with a history of CS in terms of age, 
height, or gravidity. However, body weight and 
BMI were higher in the patients without prior 
abdominal surgery than those with a CS his­
tory (P = 0.005 and P = 0.02, respectively). In 
contrast, parity was higher in the CS group 
(P = 0.04). In this cohort, 50% of the patients 
had 1 prior CS, while 28%, 18%, and 4% had 2, 3, 
and 4 cesarean deliveries, respectively. The dis­
tribution of comorbidities and smoking status 
was comparable between the groups (P = 0.12 
and P = 0.54, respectively). Overall, the groups 
were similar in terms of most baseline charac­
teristics, indicating a relatively homogeneous 
study population (TABLE 1).

TABLE 1  Baseline characteristics of the study groups

Parameter No previous abdominal 
surgery (n = 50)

Cesarean section history 
(n = 50)

Test value P value

Age, y, mean (SD) 50.26 (7.91) 49.64 (7.04) 0.414 0.68

Height, cm, mean (SD) 162.06 (5.23) 160.68 (4.39) 1.428 0.16

Weight, kg, mean (SD) 72.32 (10.16) 66.86 (8.68) 2.889 0.005

BMI, kg/m2, mean (SD) 27.53 (3.55) 25.9 (3.2) 2.424 0.02

Gravidity 3 (0–9) 3 (2–7) 1.528 0.13

Parity 2 (0–8) 3 (2–5) 2.084 0.04

Number of cesarean 
sections

1 – 25 (50) – –

2 – 14 (28) – –

3 – 9 (18) – –

4 – 2 (4) – –

Comorbidities Hypertension 9 (18) 5 (10) 10.088 0.12

Hypertension + hypothyroidism 0 2 (4)

Diabetes mellitus 7 (14) 2 (4)

Hypertension + diabetes mellitus 6 (12) 8 (16)

Hypothyroidism 1 (2) 5 (10)

Breast cancer 1 (2) 0

Cardiac disease 0 1 (2)

None 26 (52) 27 (54)

Smoking status Smoker 19 (38) 23 (46) 0.369 0.54

Nonsmoker 31 (62) 27 (54)

Data are presented as number (percentage) or median (min–max) unless indicated otherwise. Test values correspond to the relevant statistical test 
used for comparison (the t test, Mann–Whitney test, or χ² test, as appropriate).

Abbreviations: BMI, body mass index
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influenced by a surgical history than objective ev­
idence. In particular, prior abdominal operations 
are commonly considered a potential barrier to 
safe entry, leading surgeons—especially those in 
the initial stage of their learning curve—to adopt 
more conservative strategies, such as alternative 
entry sites or even conversion to laparotomy.10 
However, this cautious approach may not always 
be supported by evidence, as the relationship be­
tween specific types of prior surgery and entry­
‑related complications remains incompletely de­
fined.11 Therefore, distinguishing between differ­
ent surgical histories is essential to avoid unnec­
essary modifications in surgical technique and op­
timize patient safety.

CS-related adhesion formation has been well 
described in the literature, with most studies dem­
onstrating that adhesions predominantly develop 
in the pelvic and lower abdominal regions, partic­
ularly between the uterus, bladder, and anterior 
abdominal wall.12,13 These adhesions are largely 
attributed to localized surgical trauma and sub­
sequent peritoneal healing responses confined to 
the site of incision. However, whether such adhe­
sions extend to or significantly affect the perium­
bilical region remains unclear, as data specifical­
ly addressing this anatomical area are scarce. In 
the present study, although the rate of adhesions 
was higher in the patients with a history of CS, 
this difference did not reach significance. More 
importantly, this association disappeared after 
multivariable adjustment, suggesting that the ob­
served difference may not represent an indepen­
dent effect but rather be influenced by potential 
confounding factors. This finding is consistent 

(OR, 0.468; 95% CI, 0.134–1.632; P = 0.23). Sim­
ilarly, BMI was not associated with adhesion for­
mation either, although a trend toward associa­
tion was observed (OR, 0.849; P = 0.08; TABLE 3).

The diagnostic performance of the visceral slide 
was evaluated in relation to intraoperatively con­
firmed periumbilical adhesions. The absence of 
sliding demonstrated sensitivity of 25% and spec­
ificity of 100%. The positive predictive value was 
100%, indicating that all patients without slid­
ing had adhesions, while the negative predictive 
value was 87.5%. These findings suggest that al­
though the visceral slide has limited sensitivity 
and may fail to detect a substantial proportion 
of adhesions, it has excellent specificity and is 
highly reliable in confirming the presence of ad­
hesions when sliding is absent.

DISCUSSION  Our study demonstrated that 
a history of CS alone does not significantly in­
crease the incidence of periumbilical adhesions 
or the risk of entry‑related complications dur­
ing laparoscopic surgery for benign gynecologic 
conditions. Although a higher rate of adhesions 
was observed in the CS group, this difference did 
not reach significance. Importantly, the multi­
variable analysis further confirmed that CS was 
not an independent predictor of adhesion forma­
tion, which suggests that prior cesarean delivery, 
in the absence of other abdominal surgeries, may 
not represent a clinically relevant risk factor for 
umbilical entry.

Although laparoscopic entry is widely rec­
ognized as the most critical step of minimally­
‑invasive surgery, the perceived risk is often more 

TABLE 2  Surgical outcomes and entry‑related parameters of the study population

Parameter No previous abdominal 
surgery (n = 50)

Cesarean section history 
(n = 50)

Test value P value

Preoperative 
transumbilical 
ultrasound findings

Sliding 49 (98) 47 (94) – 0.61

No sliding 1 (2) 3 (6) –

Umbilical skin incision Vertical 45 (90) 48 (96) – 0.44

Transverse 5 (10) 2 (4) –

Injury during primary 
trocar placement

None 46 (92) 45 (90) – >0.99

Omentum injury 4 (8) 5 (10) –

Major complications 0 0 –

Entry pressure, mm Hg 3.86 (1–8) 3.6 (1–7) 0.738 0.46

Adhesions None 45 (90) 39 (78) – –

Thin or filmy adhesions 4 (8) 4 (8) 6.803 0.06

Localized dense adhesions 0 6 (12) –

Extensive dense adhesions 1 (2) 1 (2) –

Omentum adhesion 5 (100) 11 (100) – –

Adhesiolysis No 0 2 (18.2) – >0.99

Yes 5 (100) 9 (81.8) –

Operative time, min 87.5 (50–200) 90 (40–150) 0.57 0.57

Time to gas / stool passage, h 14 (10–25) 14 (10–28) 1.112 0.27

Length of hospital stay, h 24 (24–48) 24 (24–48) 0.244 0.81

Data are presented as number (percentage) or median (min–max). Test values correspond to the relevant statistical test used for comparison (the t 
test, Mann–Whitney test, or χ² test, as appropriate).
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the presence of periumbilical adhesions. This dis­
crepancy may largely be attributed to differenc­
es in the type and anatomical localization of pri­
or surgical interventions within the study pop­
ulations. Many studies in the literature have in­
cluded patients with a history of midline or up­
per abdominal surgeries, which are more likely 
to involve the periumbilical region and thereby 
influence the diagnostic performance of the vis­
ceral slide. In contrast, the present study specif­
ically evaluated individuals with a history of CS 
performed via the Pfannenstiel incision, which is 
anatomically confined to the lower abdomen. This 
may explain the lower incidence of periumbilical 
adhesions and the limited sensitivity observed 
in this cohort. Therefore, the diagnostic perfor­
mance of the visceral slide appears to depend on 
the anatomical characteristics of surgical histo­
ry. Importantly, as laparoscopy has evolved from 
a selective technique into a preferred surgical ap­
proach and has been shown to be safely applicable 
even in the presence of adhesive or inflammato­
ry pelvic pathology, the importance of preoper­
ative adhesion assessment for ensuring safe ab­
dominal entry has further increased.18

Strengths and limitations  This study has sever­
al notable strengths, including its prospective 
design, the use of a standardized surgical tech­
nique, and the inclusion of a homogeneous pa­
tient population limited to benign gynecologic 
laparoscopic procedures. In addition, the evalu­
ation of both intraoperative findings and preop­
erative assessment tools provides a comprehen­
sive perspective on entry safety. However, cer­
tain limitations should be acknowledged. The rela­
tively small number of adhesion events may have 
limited the statistical power of the multivariable 
analysis and diagnostic evaluation. Furthermore, 
the study was conducted at a single center, which 
may restrict the generalizability of the findings, 
and the diagnostic performance of the visceral 
slide was not the primary outcome of the study.

CONCLUSIONS  In conclusion, a history of CS 
alone does not appear to increase the risk of peri­
umbilical adhesions or compromise the safety of 
umbilical entry in laparoscopic gynecologic sur­
gery. Our findings suggest that routine modifica­
tion of entry techniques based solely on the his­
tory of cesarean delivery may not be necessary. 
The visceral slide demonstrates high specificity 
but limited sensitivity, indicating its value in con­
firming rather than excluding adhesions. These 

with the anatomical consideration that Pfannen­
stiel incisions are restricted to the lower abdo­
men and do not exert a substantial impact on 
the periumbilical peritoneum. Therefore, assum­
ing an increased risk of periumbilical adhesions 
based solely on a history of CS may not be clini­
cally justified, and modifying entry strategies on 
this basis alone might be unnecessary.

Another important finding of our study is 
the absence of major entry‑related complications 
in either group, regardless of the history of CS. Al­
though minor omental injuries were observed, no 
bowel or vascular injuries occurred during umbili­
cal entry. Importantly, all intraoperatively detect­
ed adhesions were omental in origin, and no bow­
el adhesions or dense visceral adhesions involving 
the periumbilical region were identified. This may 
partly explain the absence of major entry‑related 
complications in the study population, and sug­
gests that prior cesarean delivery performed via 
the Pfannenstiel incision may be associated pre­
dominantly with limited omental adhesions rath­
er than severe adhesions involving critical intra­
‑abdominal organs. This finding is clinically rele­
vant, as a substantial proportion of major com­
plications in laparoscopic surgery are known to 
occur during the initial entry phase, particularly 
during Veress needle insertion or primary trocar 
placement.14,15 Despite these concerns, the results 
of the current study indicate that umbilical entry 
can be performed safely in patients with a histo­
ry of CS. In addition, entry pressure, type of skin 
incision, and operative time were comparable in 
the study groups, suggesting that prior cesarean 
delivery does not significantly increase the techni­
cal difficulty of laparoscopic entry. These findings 
support the notion that, in the absence of addi­
tional abdominal surgical history, routine modi­
fication of entry technique or the use of alterna­
tive entry sites may not be necessary.

The diagnostic value of the visceral slide in pre­
dicting intra‑abdominal adhesions has been re­
ported with varying results in the literature. Pre­
vious studies have suggested that the slide may 
serve as a useful tool in the assessment of adhe­
sions and may provide guidance in surgical plan­
ning.16,17 However, the reported diagnostic perfor­
mance parameters have shown considerable vari­
ability across studies. In our analysis, the viscer­
al slide demonstrated high specificity but limited 
sensitivity, which suggests that it may be more 
useful as a confirmatory tool when abnormal or 
absent sliding is detected, whereas normal slid­
ing alone may not be sufficient to reliably exclude 

TABLE 3  Multivariable logistic regression analysis of independent predictors of periumbilical adhesions

Variable B SE OR (Exp(B)) 95% CI P value

Delivery history (NSD vs CS)a –0.76 0.637 0.468 0.134–1.632 0.23

BMI –0.164 0.094 0.849 0.706–1.02 0.08

a  CS was selected as the reference category (0) in the logistic regression model. 

Abbreviations: CS, cesarean section; NSD, normal spontaneous delivery; OR, odds ratio; see TABLE 1
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15  Jansen FW, Kolkman W, Bakkum EA, et al. Complications of laparos‑
copy: an inquiry about closed- versus open‑entry technique. Am J Obstet 
Gynecol. 2004; 190: 634-638. 

16  Limperg T, Chaves K, Jesse N, et al. Ultrasound visceral slide assess‑
ment to evaluate for intra‑abdominal adhesions in patients undergoing ab‑
dominal surgery: a systematic review and meta‑analysis. J Minim Invasive 
Gynecol. 2021; 28: 1993-2003.e10. 

17  Lee M, Kim HS, Chung HH, et al. Prediction of intra‑abdominal ad‑
hesions using the  visceral slide test: a  prospective observational study. 
Eur J Obstet Gynecol Reprod Biol. 2017; 213: 22-25. 

18  Karabulut A, Kantarcı S, Karabulut SS, et al. Risk factors for compli‑
cated tubo‑ovarian Aabscess surgery. JSLS. 2026; 30: e2 025.00 131. 

results may contribute to more evidence‑based 
surgical decision‑making and help avoid unnec­
essary alterations in laparoscopic practice.
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