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ABSTRACT

Objective: Today, laparoscopic sleeve gastrectomy (LSG) has
become the most frequently performed bariatric surgical meth-
od. One of the complications seen after LSG is trocar site hernia
(TSH). There is no clear information about the rate of TSH de-
tected radiologically after LSG. A thick abdominal wall and the
failure to adequately expose the fascial defect related to this, as
well as mobility limitations due to excessive subcutaneous fatty
tissue, are the reasons for increased incidence of TSH.
Materials and Methods: The demographic characteristics and
postoperative weight loss of patients who underwent LSG pro-
cedures and whose fascial defects in the trocar region were re-
paired with the Carter-Thomason Suture Passer (CTSP) in our
clinic between January 2015 and June 2017 were evaluated. TSH
evaluation was performed both through physical examination
and superficial USG by a general surgeon who had radiological
training on concurrent superficial abdominal ultrasonography
(USG). Detected TSHs were divided into two groups: symptom-
atic and asymptomatic.

Results: A total of 61 patients were included in the study. The
mean period after operation was calculated as 36 months (min
20, max 52). TSH was detected in seven (11.5%) of 61 patients,
two of whom had symptomatic and five of whom had asymp-
tomatic TSH. Being over 40 years of age and having a calculat-
ed body mass index (BMI) value greater than 30 kg/m? during
measurement were found to be the factors that significantly in-
creased the incidence of TSH (p<0.05).

OzZET

Amag: Giniimuzde laparoskopik sleeve gastrektomi (LSG) en sik
uygulanan obezite cerrahisi ydntemi haline gelmistir. LSG sonra-
st gorilen komplikasyonlardan biri de trokar yeri fitigidir (TSH).
LSG sonrasi radyolojik olarak saptanan TSH orani hakkinda net
bir bilgi yoktur. Kalin karin duvar ve buna bagli fasya defektinin
yeterince ortaya konulamamasi, cilt alti yag dokusunun fazla ol-
masina bagli hareket kisithligi, TSH insidansinin artmasiyla sugla-
nan nedenlerdir.

Gere¢ ve Yontem: Ocak 2015-Haziran 2017 tarihleri arasinda
klinigimizde LSG ameliyati yapilan ve trokar bélgesindeki fasya
defektleri Carter-Thomason Suttr Gegirici (CTSP) ile onarilan
hastalann demografik dzellikleri ve ameliyat sonrasi kilo kayiplari
degerlendirildi. TSH degerlendirmesi, es zamanli ylizeyel abdo-
minal ultrasonografi (USG) konusunda radyolojik editim almis bir
genel cerrah tarafindan hem fizik muayene hem de yizeyel USG
ile yapildi. Tespit edilen TSH'ler semptomatik ve asemptomatik
olmak Uzere iki gruba ayrild.

Bulgular: Calismaya toplam 61 hasta dahil edildi. Ameliyat son-
rasi ortalama takip stresi 36 ay (min 20, max 52 ay) olarak he-
saplandi. 61 hastanin yedisinde (%11,5) TSH (ikisi semptomatik,
besi asemptomatik) saptandi. Kirk yasin tzerinde olmak ve &l-
ciim sirasinda hesaplanan viicut kitle indeksi (VKi) degerinin 30
kg/m?nin lzerinde olmasi TSH insidansini anlamli olarak artiran
faktorler olarak bulundu (p<0,05).

Sonug: Sleeve Gastrektomi sonrasi TSH oranini artiran faktérler
ileri yas ve yetersiz kilo kaybidir.
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Conclusions: Advanced age and inadequate weight loss are the
factors that increase the rate of TSH after Sleeve Gastrectomy.

Keywords: Morbid obesity, laparoscopic sleeve gastrectomy,
trocar site hernia, Carter-Thomason suture passer
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INTRODUCTION

The frequency of the application of laparoscopic tech-
niques in abdominal surgery increases day by day. The
main benefits of laparoscopy consist of decreased post-
operative pain, rapid return to daily activities and short
hospitalization time (1, 2). The rate of trocar site-related
complications was found to be 2.1/1000 in laparoscopy (3).

The causes of trocar site hernia (TSH) include factors
such as trocar size, type of trocar, pre-existing fascial de-
fect, and aspect of trocar entry (4, 5). It is known that the
frequency of TSH development is even higher in obese
patients (6). On the other hand, no clear ratio has been
determined in the literature. It is shown in the literature
that obesity is associated with the increase in trocar
site-related complications; long trocar need, a thick ab-
dominal wall, and mobility limitations due to excessive
subcutaneous fatty tissue are some of the reasons for this
condition (7).

In this study, we aimed to determine the frequency of
TSH and the factors affecting the development of TSH
in patients whose fascial defects of 10 mm or more were
repaired with the Carter-Thomason Suture Passer (CTSP)
after laparoscopic sleeve gastrectomy (LSG).

MATERIALS AND METHODS

This study included 61 patients who applied to the obe-
sity follow-up outpatient clinic for any complaints or rou-
tine follow-ups over a 3-month period or who were called
by telephone for follow-up and who underwent laparo-
scopic sleeve gastrectomy for morbid obesity between
January 2015 and June 2017. This study was approved
by the Clinical Research Ethical Committee of the Health
Sciences University, Istanbul Fatih Sultan Mehmet Train-
ing and Research Hospital (Date: 12.09.2019, No: 80).

Patients with symptoms associated with trocar site hernia
were also included in the study, while patients with multi-
ple bariatric surgical procedures or abdominal operations
were excluded. Physical examinations to detect hernias
were performed both in standing and supine positions for
all patients and also during the application of increased
abdominal pressure using the Valsalva maneuver. All ab-
dominal incision sites were examined. On physical exam-
ination, a hernia was defined as a bulging during the Val-
salva maneuver and palpation of the fascial defect. USG
was performed by a clinician who had previously received
superficial USG evaluation training for trocar site hernia

with a GE pro 500, 3 MHz, and abdominal incision sites
were investigated for the presence of hernias (Figure 1, 2).

F 1

Figure 1: LSG trocar entry localizations

Figure 2: Carter-Thomason suture passer (CTSP)

The trocar entry localizations of the patients were all
the same and are as follows: one 15-mm camera tro-
car (supraumbilical), one 10-mm working trocar (left up-
per quadrant), two 5-mm working trocars (right and left
upper quadrant), and one 5-mm liver retractor. Trocar
entry localizations are shown in Figure 3. During the fas-
cia closure procedure, a No. 0 absorbable suture (Poly-
glactinYl-ce Vicryl®, Tekirdag, Turkey) was used with
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Figure 3: Normal superficial USG image from 5 cm su-
perolateral to the umbilicus

Figure 4: Superficial USG image of TSH

the CTSP (Figure 4). The 10- and 15-mm trocars were
removed and a 10-mm reusable metal tube was placed
in place of the trocar (Figure 4). Guided by the inserted
metal tube, with the help of CTSP through the upper
hole on the tube, No. 0 absorbable sutures (Polyglac-
tinYl-ce Vicryl®, Tekirdagd, Turkey) were sent into the
abdomen with camera. The metal tube with guide holes
allowed the suture to advance through the fascia and
peritoneum. Following this, CTSP was sent through the
lower guide hole on the metal tube and the No. 0 Vic-
ryl suture, which was advanced into the abdomen, was
caught and taken out of the abdomen. The metal tube
was slid out of the abdomen, taking care not to cause
the suture to protrude. The suture was securely tied
and the fascia closure procedure was terminated. The
collected data were recorded in a pre-established data-
base with age, gender, Diabetes Mellitus (DM), postop-
erative follow-up period, BMI at the time of operation
and BMI during superficial USG.

Statistical analysis

When evaluating the findings obtained in this study, the
IBM SPSS Statistics 22 (SPSS IBM, USA) program was
used for statistical analysis. When evaluating the study
data, the Shapiro Wilks test was used for the suitability

of the parameters for normal distribution. In addition to
the descriptive statistical methods (mean, standard devi-
ation, frequency), the Student t-test was used for the two-
group comparisons of the quantitative parameters with
normal distribution, and the Mann Whitney U test was
used for the two-group comparisons of the quantitative
parameters without normal distribution. The Chi-square
test and Fisher's exact test were used for the comparison
of the qualitative data. The level of significance was set
at p<0.05.

RESULTS

Between January 2015 and June 2017, a total of 61 pa-
tients (41 females and 20 males) aged between 21 and 64
years were included in the study. The demographic and
descriptive characteristics of the cases are summarized in
the table below (Table 1).

Table 1: Distribution of study parameters

n, MeanxSD
or %
Age 45.16+10.12
Follow-up period 39.2+7.91
BMI at the time of operation (kg/m?) 49.68+6.35
BMI during measurement (kg/m?) 33.06+£6.95
BMI at the time of operation
<50 33,54.1%
>50 28, 45.9%
Asymptomatic TSH 5,8.2%
Symptomatic TSH 2,3.3%
TSH development status
No 54, 88.5%
Yes 7,11.5%
Hernia region (n=7)
Upper right quadrant 1, 14.3%
Supraumbilical 6,85.7%

BMI: Body mass index, TSH: Trocar site herni

The follow-up period of the patients included in the study
ranged from 20 to 52 months, with a mean of 39.2+7.91
and a median of 36.

The BMI values of the patients at the time of operation
ranged from 36.85 to 69.06, with a mean of 49.68+6.35.
The BMI values during measurement ranged from 17.42
t0 48.49 and the mean value was calculated as 33.06+6.95.

During TSH evaluation, no TSH was detected in 96.7% of
the patients upon physical examination at rest and Valsal-
va position, while it was detected in 3.3% of them upon
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Table 2: Evaluation of study parameters in terms of TSH development status

TSH development status

No Yes
Meanx=SD Mean=SD P
Age 44.24+10.16 52.29+6.87 10.047*
Follow-up period 38.76+7.99 42.57+6.8 20.364
(36) (45)
Weight at the time of operation 131.87+20.09 132.86+12.32 '0.900
Weight during TSH evaluation 85.2+17.29 107.43+20.1 '0.003*
BMI at the time of operation 49.33+6.58 52.4+3.35 '0.231
BMI during TSH evaluation 31.85+£5.91 42.43+7.69 '0.000*
BMI difference 17.48+5.55 9.97+7.61 '0.002*
n (%) n (%)
Asymptomatic 54 (100%) 5(71.4%) 30.011%
Symptomatic 0 (0%) 2 (28.6%)
Diabetes mellitus
Yes 6 (11%) 2 (29%) 30.225*
No 48 (89%) 5(71%)

': Student t-test, 2 Mann Whitney U test, * Fisher's exact test, *: p<0.05
BMI: Body mass index, TSH: Trocar site hernia

physical examination. Of the patients with hernia, 14.3%
had TSH in the right upper quadrant and 85.7% in the
supraumbilical trocar site.

The incidence of TSH was found to be significantly low-
er in the patients with adequate weight loss compared
to those without adequate weight loss after operation
(p<0.05) (Table 2).

DISCUSSION

In our study, despite the repair of all fascial defects of
10 mm or more after LSG procedure, we determined the
rate of development of symptomatic (detected upon
physical examination) and asymptomatic (not detected
upon physical examination, can only be revealed in su-
perficial USG) TSH as 11.5%. Among these cases, the rate
of symptomatic TSH was only 3.3%. Asymptomatic TSH,
which could not be detected upon physical examination,
was detected in 8.2% of the patients.

In the literature, the incidence of TSH was reported to
be between 0.23% and 3.1% in the general population
(8). This rate was found to be higher in obese patients. In
correlation with this, the incidence of TSH was found to
be higher in our study.

The incidence of incisional hernia development in obese
patients with higher BMI rates was found to be increased
by Uslu et al. (9). However, there are no studies in the lit-

erature with a high level of evidence that can clearly show
the incidence of trocar site hernia in obese patients. In
our study, this rate was found to be 11.5%. In this study,
while the frequency of symptomatic TSH was found to be
consistent with the literature, we found that this frequency
increased in superficial USG applied to asymptomatic pa-
tients. We found that TSH was more common in patients
who could not lose weight after bariatric surgery. We think
that the reason for the higher TSH frequency in this study
compared to the literature is due to the high number of
patients who could not achieve adequate weight loss
among the patients included in the study.

lranmanesh et al. were able to reach 23 of 70 patients
who underwent bariatric surgery and in whose opera-
tion the CTSP and NeoClose suture passer were used as
fascia closure devices at the one-year follow-up in their
study. They did not encounter any TSH upon physical
examination and abdominal ultrasonography during the
one-year follow-up of these 23 patients. Considering this
situation, we thought that the incidence of TSH increased
as the follow-up period was prolonged (10).

In the literature, weight loss failure was described as <50%
Excess Weight Loss (EWL) postoperatively, less than 20%
loss of preoperative total body weight, and BMI above 35
kg/m?(11). In our study, the group described as unable to
lose weight was formed in light of this information.
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Full-thickness closure of all anatomical walls is very diffi-
cult in the obese patient group. Hand-assisted closure is
often not successful and also causes time loss (12). The
use of new laparoscopic trocar site closure techniques
instead of the traditional hand-assisted fascia closure
technique enables the peritoneal and fascial leaves to
be closed together. At the same time, the repair of tro-
car site defects in obese patients can be performed in a
much safer and easier way thanks to new laparoscopic
trocar site closure techniques (13).

Many risk factors have been identified in the develop-
ment of incisional hernia or TSH. Some of those are ad-
vanced age, gender (male>female), nutritional status,
diabetes, anemia, steroid treatment, renal failure, cancer,
and wound infections (14). We found that the frequency
of TSH development was higher in advanced age pa-
tients in our study. At the same time, we thought that the
frequency of TSH development was higher in patients
with less postoperative weight loss due to higher intraab-
dominal pressure.

In the literature, it is recommended to close the fascial
defects of the trocars with a thickness of 10 mm and more
as the risk of developing TSH is high (15, 16). Contrary
to this information, in our study, we found that a patient
developed hernia from a 5-mm trocar area. In the study
group where we evaluated a small number of cases, it
was not possible to make any further assumptions about
5-mm trocar site hernia. However, randomized studies
with a higher number of patients should investigate the
factors that affect the risk of hernia in these areas.

BIAS

Some of the most important drawbacks of this study are
that it was not prospectively designed, the number of the
patients was relatively low, and the procedures were per-
formed by more than one general surgeon.

In the literature, there is no clear ratio showing the inci-
dence of TSH development after LSG procedure in mor-
bidly obese patients.

CONCLUSION

In patients who did not lose enough weight after laparo-
scopic sleeve gastrectomy and in elderly patients, the rate
of development of trocar site hernia is higher and most of
these patients are asymptomatic. In these patients, physi-
cal examination is not successful in the evaluation of trocar
site hernia and superficial USG is recommended.
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