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Risk factors for trocar site hernia following
laparoscopic cholecystectomy

 Muhammet Fikri Kündeş,1  Metin Kement2

ABSTRACT
Introduction: Laparoscopic cholecystectomy (LC) remains the gold standard surgical method for cholelithi-
asis. The objective of this study was to evaluate risk factors for the development of a trocar site hernia 
following an LC.

Materials and Methods: All of the patients who underwent an LC between 2014 and 2017 at the Kartal Re-
search and Education Hospital were included in the study. Clinical data were collected retrospectively and 
possible causes of a trocar site hernia were analyzed. Age, gender, the method of suturing trocar sites, open 
or closed trocar insertion technique, body mass index (BMI), surgical site infection occurrence, associated 
diseases, and follow-up times were recorded.

Results: A total of 340 patients were included in this study. In the group, 254 were female (74%). The mean 
age was 48.4±14 years (range: 19-90 years). The mean follow-up time was 31.9±12.7 days. A trocar site 
hernia developed in 20 (5.9%) patients, and the mean age was 62.5±12.8 years (p=0.0001). Six (35.2%) of 17 
patients with a postoperative surgical site infection developed a hernia (p=0.0001). In all, 35 patients had 
diabetes and 6 diabetic patients (17.1%) developed a hernia (p=0.003). The mean BMI was 31.2±6.1 kg/m2 
in the presence of a hernia and 27.9±4 kg/m2 in the absence of a hernia (p=0.001).

Conclusion: This study examined age, BMI, diabetes, surgical site infection, trocar insertion method, and the 
technique used for the closure of fascia as possible risk factors in the development of trocar site hernia. 
Multivariate analysis revealed that only age, diabetes, BMI, and wound site infection were significant.
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Introduction

Laparoscopic cholecystectomy (LC) remains gold stan-
dard surgical method for cholelithiasis.[1] First laparo-
scopic cholecystectomy was performed in 1985 by Mühe. 
Frequency of application has increased through recent 
decades without any limitation.[2] Despite minimal inva-

sive performance, some complications were attributed 
to trocar placement, one example is trocar site hernias 
(TSH).[3] TSH are rare, but carry the risk of strangulation 
due to intestinal protrusion and may cause mortality 
and morbidity.[1–3] Prevalance of TSH after LC remains as 
0.14%–22%.[3–8] Lack of long time follow-ups and due to 
absence of patients symptoms, real incidence could be 
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more than these numbers.[6] Usually these type hernias 
occur in 10 mm ports, whereas rare appearences could be 
seen in 5 mm ports.[9]

In this present study we aimed to evaluate risk factors 
for developing trocar site hernias following laparoscopic 
cholecystectomy. 

Materials and Methods

All patients received LC between 2014 and 2017 in Kartal 
Research and Education Hospital were included in our 
study. Clinical data were collected retrospectively via 
chart review. Patients with ASA IV status, conversion to 
open surgery and those without contact were excluded 
from the study. 

We performed physical examinations and ultrasound 
evaluations. Possible causes, which could be effective 
in trocar site hernias were analyzed. Age, gender, surgi-
cal site infection (SSI), suturation of trocar sites, open or 
close entrance of trocars, BMI, associated diseases and 
follow-up times were recorded.

In our practice, we insuffulate abdomen via CO2 through 
help of Veres needle. Initial 10 mm subumbilical trocar 
was introduced for scope. Additionally, one 10 mm trocar 
through epigastric space and two 5 mm trocars through 
right upper quadrant are introduced. Antibiotic prophy-
laxis are applied routinely. 

Statistical Analysis

Continuous variables are expressed in mean and stan-
dard deviation and median and range according to dis-
tribution. Continuous normally distributed variables 

were compared by Student’s t-test. Mann-Whitney U test 
were used compare means of variables which were not 
normally distributed. The frequencies of categorical vari-
ables were compared using Pearson χ2 or Fisher’s exact 
test, when appropriate. Multiple ANOVA (MANOVA) were 
conducted for multivariant analyses. A value of p<0.05 
was considered significant.

Ethics Committee

This study was approved by the Dr Lütfi Kırdar Kartal 
Tranining and Research Hospital Ethics Committee (Num-
ber:89513307/1009/220).

Results

A total of 340 patients were included in this study. Two 
hundred fifty four of them were female (74%). Mean age 
was 48.4±14 years. Mean follow-up time was 31.9±12.7. 
Trochar site hernia was developed in 20 (5.9%) patients 
with mean age of 62.5+12.8. Remaining 320 patients had 
mean age of 47.7±14.2 (p<0.0001). 6 cases (35.2%) out of 17 
patients with postoperative SSI are presented with hernia 
(p<0.0001). 14 cases out of 211 (6.6%) with closed inser-
tion had hernias (p<0.451). 14 cases out of 209 (6.6%) in 
absence of fascial closure had hernias (p=0.419). 35 cases 
had diabetes. 6 diabetic patients had (17.1%) hernias 
(p<0.003). Mean BMI was 31.2±6.1 in presence of hernia, 
whereas it was 27.9±4 in absence of hernia (p<0.001). Ac-
cording to univariant analysis in our study; age, diabetes, 
SSI, open or closed entrance of trocars and closure of fas-
cial space were effective factors in TSH after LC. In multi-
variant analysis studies; only age, diabetes, BMI and SSI 
were effective (Table 1).
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Table 1. Parameters

Parameters  Hernia (+) n=20 Hernia (-) n=320 p

Age, mean±SD  62.5±12.8 47.7±14.2 0.0001
Gender, n (%) / (K, n=253), (E, n=87) 13 (5.1) 7 (8) 0.32
Diabetes mellitus, n (%) / (+, n=35), (-, n=305) 6 (17.1) 14 (4.6) 0.003
COPD, n (%) / (+, n=61), (-, n=279) 6 (9.8) 14 (5) 0.147
Cigarette, n (%) / (+, n=164), (-,n=176) 7 (4.2) 13 (7.3) 0.222
Surgical site infection, n (%) / (+, n=17), (-, n=323) 6 (35.2) 14 (4.3) 0.0001
Entrance, n (%) / (Open, n=129), (Close, n=211) 6 (4.6) 14 (6.6) 0.451
Fascia closure, n (%) /  (+, n=131), (-, n=209) 6 (4.5) 14 (6.6) 0.419
Chronic constipation, n (%) / (+, n=36), (-, n=304) 4 (11.1) 16 (5.2) 0.159
Body mass index (kg/m2), mean±SD 31.2±6.1 27.9±4.1 0.001

COPD: Chronic obstructive pulmonary disease; SD: Standard deviation.



Discussion

Increased use of laparoscopy is associated with additional 
complications which are specific to laparoscopy, such as 
trocar site hernias (TSH). Although incidence of TSH is 
relatively low, it can lead to serious complications such 
as strangulation requiring urgent surgery .According to 
the literature, the incidence of TSH is reported as 1%.[10,11] 
The number of studies investigating TSH is quite low.[12] In 
our study, only patients who underwent cholecystectomy 
were considered. 

Some risk factors for the development of TSH have been 
demonstrated. These include advanced age, DM, in-
creased BMI, smoking, wound infection, trocar size and 
localization.[2,9,13,14] These predisposing factors can be ex-
amined in two main groups as patient-related and tech-
nique-related factors In our study, considering the litera-
ture, our patients were evaluated in terms of age, gender, 
wound infection, open and closed entry, closure of trocar 
site, BMI, additional diseases and follow-up period.

Many studies have shown that obesity is one of the most 
important patient-related risk factors in the development 
of TSH.[8] In accordance with the literature, TSH was sig-
nificantly higher in obese patients in our study. While 
the BMI of our patients who developed TSH was approx-
imately 31 kg/m2, the BMI was 28 kg/m2 in the patients 
who did not develop TSH. In a review of 1156 cases, it was 
shown that advanced age was another important patien-
t-related risk factor for the development of TSH.[15] As a 
hypothesis, decreasing volume of fascias and muscles in 
elderly patients was reported to be a potential risk factor 
for TSH.[16] In parallel to the literature, TSH developed sig-
nificantly more frequently in elderly patients in our study. 
Also, in our study, diabetes melitus was confirmed to be 
an significant risk factor in the development of TSH.

While Tonouchi et al.[9] recommended the closure of the 
facial defects of 10 mm and wider, they stated that the 
closure of 5 mm defects was optional. Although some 
surgeons close all trocar site fascial defects,[17] many 
surgeons do not routinely close them.[9] In a 1172 case, 
Chatzimavroudis et al.,[18] despite routine closure of fas-
cia, found TSH ratios as 0.6% and 0.94% in the first and 
second years, respectively. Nassar et al.[19] reported the 
incidence of TSH was 1.8% in patients with preoperative 
umbilical hernia even if the defect was closed primary. In 
our series, no significant difference was found between 
patients whose fascia was closed and not closed. Postop-

erative wound infection was also shown to be one of the 
factors contributing to the development of TSH.[7,17] In our 
series, the incidence of TSH was significantly higher in 
patients with postoperative wound infection.

There are some limitations that need to be emphasized in 
our study. First of all, our study is a retrospective analysis 
and the sample size is relatively low.

Conclusion

On our study, advanced age, diabetes, obesity and SSI 
were found to be independent risk factors for the devel-
opment of TSH after laparoscopic cholecystectomy. In pa-
tients with these criteria, more attention should be paid to 
prevent the development of TSH.
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