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Abstract

after laparoscopic procedures. Although it is a rare entity, it can
Background: Trocar-site hernia (TSH) is a serious complication
have life-threatening consequences. This study aimed to retrospectively analyze the potential associated factors for TSH following
gynecologic laparoscopy and summarize prevention strategies based on our experience.
Methods: We searched for gynecological laparoscopic surgeries in the medical records system of Peking Union Medical College
Hospital (PUMCH) from August 1998 to July 2018 and further sifted through the results for cases involving TSH. All included
patients were divided into different groups according to patient characteristics, and the rate of TSH was compared among groups.
Moreover, the detailed information of all patients with TSH was recorded and analyzed. Statistical analyses were performed with
GraphPad Prism 6.
Results: The approximate total rate of post-operative TSH among gynecologic laparoscopy procedures performed at PUMCH in the
last 20 years was 0.016% (9/55,244). The rate of TSHwas significant higher in elder patients (≥60 years old; 3/2686, 0.112%) than
in younger patients (<60 years old, 6/52,558; 0.011%, P= 0.008). Moreover, the approximate rate of TSHwas significantly higher
after single-incision laparoscopic surgery (SILS, 2/534, 0.357%) than conventional laparoscopic surgery (7/54,710, 0.013%,
P= 0.003). The average age of patients with TSH was 53.4 years (range, 35.0–79.0 years). Two of the nine patients had late-onset
TSH following SILS; the other seven had early-onset TSH following conventional laparoscopy. Five TSH cases occurred at right
lateral port sites, and the remaining three occurred at the umbilical port site. All patients underwent repair surgery, and one required
small bowel resection.
Conclusion: Older age and SILS are potential associated factors for TSH development, while reducing excessive manipulation and
improving suturing skills, especially at the umbilical trocar site following SILS and the right lateral trocar site, can avoid herniation.
Keywords: Prevention; Risk-factors; Single-incision laparoscopic surgery; Trocar-site hernia

Introduction tion and, consequently, reduce its incidence through
prevention. Most studies of TSH have reported cases
Methods
Laparoscopic surgery has been routinely used for
gynecological diagnosis and treatment since the 1990s.[1]

Compared with laparotomy, laparoscopy is advantageous
due to the need for smaller incisions, shorter hospital-
izations, and decreased complication rate.[2,3] With the
rapid increase in the use of laparoscopic surgery, concerns
have been raised regarding the risk of trocar-site hernia
(TSH) after laparoscopic manipulation.

The first TSH was reported by Fear in 1968 as part of his
large case series of gynecologic laparoscopies.[4] Although
TSH is a relatively uncommon complication, with an
estimated incidence ranging between 0% and 5.2%,[5] it
can cause severe small bowel obstruction, which can lead
to emergency surgery. Therefore, more efforts should be
made to understand the pathophysiology of TSH forma-
Access this article online

Quick Response Code: Website:
www.cmj.org

DOI:
10.1097/CM9.0000000000000510

2677
following digestive laparoscopic surgery, while cases
following gynecologic laparoscopy are sparse.

In this regard, we conducted the present retrospective
study to evaluate the rate of TSH that occurred after
gynecological laparoscopic surgeries performed at Peking
Union Medical College Hospital (PUMCH) in the past
20 years and explore potential associated factors for this
complication.
This study was approved by the PUMCH Ethics
Committee. All participants provided written informed
consent.
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Study design and population patient age, body mass index (BMI), original procedure,
pre-operative diagnosis, clinical manifestations, interval to
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The study was conducted at PUMCH, a tertiary medical
center as the pioneering gynecology and obstetrics
institution in Beijing, China. All patients who underwent
gynecological laparoscopic surgeries between August 1998
and July 2018 were enrolled in the study and their records
were retrospectively reviewed. Exclusion criteria included:
laparoscopy for non-gynecological reasons, pre-existing
umbilical hernia, any immunodeficiency disorder, conver-
sion to laparotomy, re-operation due to a complication of
gynecological laparoscopy (other than TSH), and pre-
herniation occurred in the open abdominal incision.

All enrolled patients were grouped by age (<60 and ≥60
years old), type of laparoscopy (conventional laparoscopic
surgery and single-incision laparoscopic surgery [SILS]),
date of operation (first decade: August 1998–July 2008,
second decade: August 2008–July 2018) and original
procedures (hysterectomy, adnexal operation, myomecto-
my, and the other operation). According to the different
original procedures, the four groups were defined as: (1)
hysterectomy conducted for pelvic organ prolapse, uterine
fibroids, uterine adenomyosis, endometrial cancer, and
cervical lesions; (2) adnexal operation including accessory
resection, ovarian cystectomy, salpingectomy, salpingos-
tomy and pelvic adhesiolysis for benign ovarian tumors,
tubal pregnancy, endometriosis, and secondary infertility;
(3) myomectomy for 2- to 10-cm uterine fibroids and
multiple fibroids; and (4) the other operation included
laparoscopy for a diagnosis of infertility, tension-free
vaginal tape for urine incontinence, etc.
Diagnostic standards for TSH

the potential associated factors to this complication

Figure 1: The number of gynecology laparoscopies performed each year at the Peking
Union Medical College Hospital.
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We further sifted through the enrolled patients for cases
involving TSH according to the following diagnostic
standards: (1) history of laparoscopic surgery; (2) resem-
bling symptoms and signs of abdominal wall hernia in the
trocar site, including nausea, vomiting, abdominal pain,
lack of exhaust and defecation and abdominal mass or
apophysis at the trocar incision site; and (3) an imaging
examination, such as ultrasound, computerized tomogra-
phy (CT) scan, or magnetic resonance imaging, revealed
herniation of the small bowel or omentum through a fascia
defect in the trocar site.

According to Tonouchi et al[6] and Velasco et al,[7] TSH
can be classified into three types. The early-onset type
indicates dehiscence of the anterior fascial plane, posterior
fascial plane, and peritoneum and is recognized in many
case reports as beginning to develop within 2 weeks after
surgery, often presenting as small-bowel obstruction. In
the late-onset type, there is dehiscence of the anterior
fascial plane and posterior fascial plane, and the hernia sac
is the peritoneum, which manifests as asymptomatic
swelling in the late stages several months after surgery.
The third, special type involves dehiscence of the whole
abdominal wall, which is recognized as a protrusion of the
intestine and other tissue (eg, the greater omentum).

The characteristics of the identified patients with TSHwere
reviewed, and the following information was recorded:
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onset symptoms, site and content of herniation, herniation
type, and final outcome.

Statistical analysis

Patients’ clinical characteristicswere analyzed and reported.
The continuous variables with non-normal distribution
were presented as median (range). Categorical variables
were presented as numbers and proportions. The rate of
TSH was compared according to patient age, the original
procedure, different time periods, and single or multiple-
incision laparoscopic surgery using the Fisher exact test.
Statistical analyseswere performedusingGraphPadPrism6
(Graphpad Software, Inc., La Jolla, CA, USA). A P< 0.05
was considered statistically significant.

Results

Total rate of TSH following gynecological laparoscopic
surgery

PUMCH, as the pioneering gynecology and obstetrics
institution in China, introduced the first gynecologic
laparoscopy in China in 1983. Hereafter, the number of
gynecological laparoscopic surgeries has increased yearly,
from several cases per year to more than 4000 cases per
year in the department of gynecology and obstetrics of
PUMCH [Figure 1].

During the study period, 55,244 patients received gyneco-
logical laparoscopies andwere initially enrolled in the study
at PUMCH. Their demographic data and other character-
istics are shown in Table 1. Among these, nine patients with
TSH were identified, making the approximate total rate of
TSH more than one per 6138 cases (0.016%).

Univariate analysis identified age ≥60 years old and SILS as
As displayed in Table 1, among the 55,244 enrolled
patients, the rate of TSH was significant higher in elderly
patients (≥60 years old; 3/2686, 0.112%) than in younger
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patients (<60 years old, 6/52,558; 0.011%; P = 0.008)
[Table 1], in line with the findings of a previous

conducted SILS and cases who underwent laparoscopic
hysterectomy in the second decade were both significantly

Clinical features of nine patients with post-operative TSH
following gynecological laparoscopic surgery
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study. Moreover, the approximate rate of TSH was
significantly higher after SILS (2/534, 0.357%) than after
conventional laparoscopic surgery (7/54,710, 0.013%;
P= 0.003) [Table 1]. Although laparoscopic hysterectomy
(3/10,252, 0.029%) is associated with a slightly higher rate
of TSH than other original procedures, the difference in the
rate of TSH among different procedure groups was not
significant (P = 0.626) [Table 1]. Moreover, we also
compared the rate of TSH between the first and second
decades of the past 20 years among gynecological
laparoscopic surgeries. The rate of TSH was higher in
the second decade (8/36,769, 0.022%) than in the first
decade (1/18,475, 0.005%), but this difference was not
significant (P= 0.288) [Table 1].

The distributions of patient ages and procedures in each of
the two decades are shown in Table 2. These findings
indicate that the proportions of elderly patients, cases who
Table 1: The rate of TSH after gynecological laparoscopic surgery
according to different characteristics.

Characteristics Results, n/N (%) P

Age 0.008
<60 years 6/52,558 (0.011)
≥60 years 3/2686 (0.112)

Type of laparoscopy 0.003
Conventional laparoscopy 7/54,710 (0.013)
SILS 2/534 (0.357)

Original procedure 0.626
Hysterectomy 3/10,252 (0.029)
Adnexal operation 4/31,778 (0.013)
Myomectomy 2/10,819 (0.018)
Others 0/2395 (0)

Date of operation 0.288
First decade
(1998.08–2008.07)

1/18,475 (0.005)

Second decade
(2008.08–2018.07)

8/36,769 (0.022)

TSH: Trocar-site hernia; SILS: Single-incision laparoscopic surgery.

Table 2: Characteristic distribution of the patients underwent gynecolo

Characteristics First decade (n= 18,476)

Age
<60 years 17,926 (97.023)
≥60 years 550 (2.977)

Type of laparoscopy
Conventional laparoscopy 18,476 (100.000)
SILS 0

Original procedure
Hysterectomy 1879 (10.170)
Adnexal operation 12,435 (67.303)
Myomectomy 2874 (15.556)
Others 1288 (6.971)

SILS: Single-incision laparoscopic surgery.
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higher than the corresponding findings in the first decade
(all P< 0.0001).
The detailed characteristics of the nine patients with
TSH after gynecological laparoscopic surgery are shown
in Table 3. There were seven early-onset cases and two
late-onset cases in our series of cases. The average patient
age and BMI were 53.4 years old (range, 35–79 years old)
and 25.1 kg/m2 (range, 17.6–34.0 kg/m2). The original
laparoscopic procedures included total laparoscopic
hysterectomy with bilateral salpingo-oophorectomy in
two patients, cytoreductive surgery in one patient, left
salpingo-oophorectomy in one patient, ovarian cystectomy
in four patients (two bilateral, one left, and one right),
myomectomy in two patients, and adhesiolysis in three
patients. Except for three patients who underwent
laparoscopic hysterectomy, the other six patients required
specimen removal through the right lateral (four conven-
tional laparoscopies) or umbilical (two SILSs) port site; this
information is not shown in Table 3.

Of the nine TSH cases, five occurred at the 10mm port site,
and two occurred at the 5 mm port site. It is worth
mentioning that herniations occurred after two SILSs in
which the port sizes were 40 and 25 mm; both of these
cases were late-onset type. Five TSH cases occurred at right
lateral port sites, and the remaining four were at the
umbilical port site. The content of the hernia sac included
small bowel (six cases) or omentum (three cases). Among
the nine patients, five patients presented with symptoms
related to intestinal obstruction, such as vomiting,
abdominal pain, lack of exhaust, and defecation; while
the other four patients showed an abdominal mass or
abdominal apophysis when coughing. Patient No. 7 had
no subjective symptoms after first laparoscopic surgery
and came to the hospital for second laparoscopic surgery
due to myoma 2 years later; the TSH in this patient was
accidentally discovered in a clinical examination. The
gical laparoscopic surgery in the past two decades, n (%).

Second decade (n= 36,769) x2 P

212.6 <0.01
34,633 (94.191)
2136 (5.809)

270.9 <0.01
36,235 (98.548)

534 (1.452)
2189.0 <0.01

8373 (22.771)
19,343 (52.607)
7946 (21.611)
1107 (3.011)
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interval between the original surgery and the onset of
symptoms ranged from 2 days to 2 years.

not improve and even worsened, and these patients
ultimately required emergency laparotomy.

Table 3: The clinical characteristics of trocar-site hernia after gynecological laparoscopic surgery.

Case
No.

Age
(years)

BMI
(kg/m2)

Original
procedure

Pre-operative
diagnosis

Clinical
manifestation

Method of
diagnosis

Interval
to onset
(days)

Herniation
site

Trocar
size
(mm)

Herniation
contents

Surgical
repair Type

1 56 27.2 LH + BSO Myoma Small bowel
obstruction

US 2 Umbilical 10 Small bowel LAP Early-onset

2 75 17.6 LH + BSO Right ovary cyst,
myoma

Small bowel
obstruction

CT 9 Right lateral 5 Small bowel LAP,
SBR

Early-onset

3 35 22.6 Myomectomy +
LOC +
adhesiolysis

Pelvic mass Small bowel
obstruction

CT 6 Right lateral 10 Small bowel LAP Early-onset

4 63 25.1 CRS Endometrial cancer Abdominal mass CT 5 Right lateral 5 Small bowel LAP Early-onset
5 79 25.2 LSO + adhesiolysis Pelvic mass Small bowel

obstruction
CT 3 Right lateral 10 Small bowel LAP Early-onset

6 41 26.7 BOC Pelvic endometriosis,
ovary cyst

Abdominal mass Clinical 5 Umbilical 10 Omentum LAP,
PRO

Early-onset

7 43 34.0 BOC (SILS) Ovary cyst Abdominal mass Clinical 730 Umbilical 40 Omentum LSC Late-onset
8 37 21.5 ROC (SILS) Ovary cyst Abdominal mass Clinical 240 Umbilical 25 Omentum LAP Late-onset
9 52 26.0 Myomectomy +

adhesiolysis
Myoma Small bowel

obstruction
CT 4 Right lateral 10 Small bowel LAP Early-onset

BMI: Body mass index; LH: Laparoscopic hysterectomy; BSO: Bilateral salpingo-oophorectomy; LOC/ROC/BOC: Left/right/bilateral ovarian
cystectomy; CRS: Cytoreductive surgery; LSO: Left salpingo-oophorectomy; SILS: Single-incision laparoscopic surgery; US: Ultrasonography; CT:
Computed tomography; LAP: Laparotomy; SBR: Small bowel resection; PRO: Partial resection of omentum; LSC: Laparoscopy.

Figure 3: Discovery of necrosis of the small bowel that entrapped a fascia defect at the
right lateral trocar site via exploratory laparotomy (patient No. 2 from Table 3).

Figure 2: Abdominal CT scan of small bowel loops above the fascia in a patient with
herniation (arrow) through a 10-mm right lateral trocar site (patient No. 3 from Table 3). CT:
Computed tomography.
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TSH was diagnosed by CT scan in five patients, by
ultrasonography in one patient and by clinical examina-
tion in three patients. A CT scan image revealed herniation
of the small bowel or omentum through a fascia defect
[Figure 2].

The herniation was repaired by a laparotomy in eight
patients and by a second laparoscopy in one patient. The
type of incision used in the second procedure is not shown
in Table 3 and was an expansion of the original herniation
incision. Only one patient required small bowel resection
because the intestinal segment presented as purple-black,
indicating a loss of vitality [Figure 3]. It is worth
mentioning that patients No. 1, No. 2, and No. 5 were
initially observed for a few days, but their conditions did

2

Discussion
TSH is a serious complicationdefinedas an incisional hernia
occurring after laparoscopic procedures at the trocar
incision site,[8] as it can lead to life-threatening complica-
tions, such as bowel obstruction and strangulation.

The clinical presentation of TSH is nausea, vomiting,
abdominal pain, lack of exhaust and defecation, and
abdominal mass or apophysis. The onset of these
symptoms can range from a few days to several months
after intervention, although they generally occur within a
few days after the operation.[9,10] If TSH is suspected, an
abdominal CT scan or ultrasonography can be helpful for
diagnosis, especially abdominal CT scan, which can not
only find the herniation site but can also define its
classification.[5]
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In the present study, we retrospectively reviewed the
records of all patients who underwent gynecological

(n= 851) or conventional laparoscopic surgery (n= 849),
and all the types of surgery were digestive surgery. Their
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laparoscopic surgery between August 1998 and July
2018, to (1) evaluate the rate of TSH and (2) explore
predisposing factors for the development of TSH. The rate
of TSH in the current series from PUMCH was 0.016%.
The first large-scale study of TSH after gynecological
laparoscopic surgery was published by the American
Association of Gynecologic Laparoscopists in 1994. In
that series of 4,385,000 patients, the incidence of TSH was
0.021%, which was higher than the rate of TSH reported
in our study.[11] In a large systematic review by Swank
et al[5] in 2012, which included twenty-two articles, an
even higher incidence of TSH after laparoscopic surgery
with a median pooled estimate of 0.5% (range 0–5.2%)
was reported. However, the true rate in our series might be
much higher than the reported figure as an unknown
percentage of patients who are asymptomatic (eg, patient
No. 6) may not seekmedical attention. Extended follow-up
could reveal the asymptomatic population, but not all of
these patients need treatment. Therefore, a cost-effect
analysis regarding whether it is necessary to extend follow-
up procedure is worth considering.

According to previous studies, the risk factors for TSH have
been extensively explored and can be categorized according
to their relationships with patients and surgeries. The
patient-related risk factors included BMI >28 kg/m2, age
>60 years, post-operative port site infection, uncontrolled
diabetesmellitus, previous abdominal surgery, and smoking
status. The surgery-related risk factors are a prolonged
surgical duration, excessive manipulation of the trocar site,
the size of the trocar incision, the site of trocar placement
(umbilical sites are more prone to hernias), non-closure of
the fascia at the trocar site, and the type of trocar tip (bladed,
non-bladed, or radially expanding).[4,6,12-17] However, not
all of these risk factors were certain.

In the current retrospective study, we focused on the
potential associated factors in which we were interested.
The marked improvements in medical technology and
healthcare, lead to an increasing number of elderly patients
to take advantage of complex surgical procedures
including laparoscopic surgery. In our study, it indicated
that older patients (≥60 years old) were more likely than
younger to develop TSH after gynecological laparoscopic
surgery, which is in line with the previous studies.[5,11,18]

With the development of laparoscopic surgery, SILS has
been proposed to further minimize surgical trauma.[19]

SILS refers to a laparoscopic surgery performed through a
single incision using a multiport device or two to four
conventional ports introduced through a single 2 to 4 cm
incision, usually in the umbilicus.[20] An obvious advan-
tage of SILS is cosmetic appearance because the procedure
involves only a single incision. However, the risk of TSH
following SILS is potentially higher than conventional
laparoscopic surgery,[21,22] which is also verified in our
present study. Antoniou et al[23] conducted a meta-analysis
to evaluate the incidence of TSH following SILS and
conventional laparoscopic surgery and included studies
that were randomized control trials. A total of 1705
patients were included and randomized to single-incision
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results indicated that SILS was associated with a slightly
higher risk of TSH than conventional laparoscopy was
(odds ratio 2.26, 95% confidence interval 1.00–5.08,
P= 0.05). In 2018, Antoniou et al[24] updated this meta-
analysis by including more high-quality studies to compare
the risk of TSH following single-incision (n= 1239) and
conventional laparoscopic surgery (n= 1232). This new
analysis provides robust evidence to confirm their results
(odds ratio 2.37, 95% confidence interval 1.25–4.50,
P= 0.008).

To the best of our knowledge, in China, this is the first
study performed to report cases of TSH following
gynecological SILS. The Department of Gynecology and
Obstetrics at PUMCH began conducting SILS in 2015. To
date, 534 SILSs have been conducted, and two cases were
reported to lead to late-onset TSH. The approximate rate
of TSH is much higher than that of conventional
laparoscopic surgery. Although the results shed an
unfavorable light on SILS, this conclusion is of uncertain
clinical significance. Patient perception and surgeon and
patient priorities need to be considered when the operation
strategy is selected. Moreover, the method and techniques
used to suture the single incision should be improved and
standardized to reduce the occurrence of TSH while
maintaining the advantages of SILS.

Although the incidence of TSH after different original
procedures was not significantly different, it is likely that
more extensive surgeries have a higher incidence of hernias
because hysterectomy results in the highest incidence of
hernia while diagnosis-only laparoscopy rarely leads to it.

While the number of laparoscopic surgeries performed in
the second decade was two-fold higher than that
conducted in the first decade, the incidence of TSH after
laparoscopy was higher in the second decade than in the
first decade, which was unexpected. In theory, with the
widespread use of laparoscopy, the occurrence of hernia-
tion should have decreased because of improved equip-
ment and more skilled gynecologists. This opposite result
indicates that the occurrence of TSH may not be simply
justified by the improved equipment and skill. It may
instead be associated with the increasing proportion of
elderly individuals in the population and the fact that more
cases underwent SILS or hysterectomy through laparosco-
py, which are risk factors for TSH, as mentioned above.

With regard for our series, several more findings are worth
noting. First, it is apparent that herniation frequently
occurs at the right lateral or umbilical port sites, and the
right lateral sites seem to be more predisposed than other
sites to herniation. Second, the content of the hernia sacs at
the right lateral sites are inclined to be small bowel, and the
symptoms of small bowel obstruction (even small bowel
necrosis) are more likely to occur in these cases. We infer
that the surgeon often stands by the right side of the patient
and that the specimen must be removed through the port
site, resulting in excessive manipulation of the right lateral
port sites. Third, early-onset TSH frequently occurs after
conventional laparoscopy, while late-onset TSH often
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occurs after SILS. We suspect that the patients who
underwent SILS were younger than those who underwent

the study has a retrospective design which limits its
credibility. Moreover, the large number of cases restricted

1. Duron JJ, Hay JM, Msika S, Gaschard D, Domergue J, Gainant A,
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conventional laparoscopic surgery and that full-thickness
closure of the incision port for SILS was employed due to
the wider incision port, making its peritoneum stronger
than the incision ports used in conventional laparoscopic
surgery. Therefore, the patients who underwent SILS had a
relatively late onset of TSH. Fourth, straining during bowel
movements or severe coughingwithin several days after the
operation can induce TSH because of the sudden increase
in abdominal pressure, especially in elderly patients whose
fascia are vulnerable, such as patient No. 2.

Moreover, it is worth mentioning that a weakened
abdominal wall resulting from vascular damage is also a
high-risk factor for TSH. Therefore, it is important to
identify a safe introduction technique for ancillary trocars
to avoid vascular damage, especially in inferior epigastric
artery, to further reduce the risk of TSH. Despite the
various techniques adopted by the surgical community, it
has not yet been determined which is the correct access
route in all patients.[25,26] Vitale et al[27] reported that
among the different techniques, the identification of the
“yellow island” as an anatomical landmark seems to be a
useful aid for the safe introduction of ancillary trocars in
gynecological surgery. This particular landmark is identi-
fied by taking the lateral third of the line between the
anterior superior iliac spine and the umbilicus as reference
points and finding a subperitoneal accumulation of
adipose tissue located in that area. In addition, Tinellj
et al[28] proposed two simple steps; they called the first the
“yellow island” port entry and the second the trocar “tip
entry guided” site, which is located by a suction cannula to
avoid iatrogenic injuries to vessels.

Once TSH occurs, it cannot spontaneously heal and, on the
contrary, tends to deteriorate, as was observed in patients
No. 1 and No. 4. Repair surgery is the only treatment
method. However, in some asymptomatic cases, follow-up
observation is enough. Therefore, after combining the
severity of the symptoms of the patient and/or the
dangerous conditions related to herniation after assess-
ment, immediate surgery should be conducted as soon as
possible to prevent small bowel obstructions from
developing necrosis.

Nevertheless, the prevention of TSH is the most important
goal. According to the risk factors summarized above,
several recommendations can be made: (1) Choose the
trocar with the smallest size possible if conditions permit.
(2) Choose the “yellow island” as the trocar site entry to
avoid vascular damage. (3) Reduce manipulation due to
repeated access to the trocar site. (4) Fascial closure is
generally recommended for all trocars ≥10mm[29];
however, the right lateral port site should also undergo
fascial closure regardless of the trocar size, according to
our series. (5) Avoid activities that increase abdominal
pressure, such as coughing and excessive strain during
bowel movement, within 2 weeks after surgery; this is
particularly important in elderly patients.

Although the high number of included patients was a
strength of our study, it also had some limitations. First,
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the feasibility of follow-up of all the patients. We might
have lost some patients with TSH who accessed another
hospital for treatment. Therefore, the incidence of TSH in
our hospital is likely to have been underestimated.
Meanwhile, the cases with TSH is too little to conduct
multivariate analysis, we just performed univariate analy-
sis to explore the potential associated factors of develop-
ment of TSH after gynecological laparoscopic surgery
instead of risk factors. To systematically analyze risk
factors, it is necessary to design a prospective study and
expend more effort in conducting rigorous follow-up.

In conclusion, although it is a relatively uncommon
complication of gynecologic laparoscopy, TSH should be
given attention due to the risk of emergency surgery. Older
age and SILS are potential associated factors for TSH
development, while reducing excessive manipulation and
improving suturing skills, especially at the umbilical trocar
site following SILS and the right lateral trocar site, can
avoid herniation. More severe problems, such as small
bowel necrosis, can be prevented by early detection and
early treatment.
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