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Feasible first trocar insertion technique in bariatric surgery: A novel technique
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Abstract

Although tremendous advancements in bariatric surgery have been made, there is still no universal approach to initial abdominal access. Herein, we describe a novel
technique for first trocar entry that is feasible, safe and fast to perform in morbidly obese patients undergoing laparoscopic bariatric surgery. Our aim is to describe a trocar
insertion technique in bariatric surgery used as a routine in our obesity clinics and to present its results.The registries from the Tokat Gaziosmanpasa University Hospital
recorded between January 2017 and January 2019 were reviewed to retrieve data on morbidly obese patients operated on by a single surgical team using the novel trocar
insertion technique.A total of 244 consecutive morbidly obese patients who underwent sleeve gastrectomy and gastric bypass performed by the same surgical team with
the same technique were included in this study. Among 244 patients, 224 (91.8%) underwent sleeve gastrectomy, and 20 (8.2%) underwent gastric bypass. The mean
body mass index was 46.23 kg/m? (range 31 — 80 kg/m?). All interventions were performed laparoscopically with no cases of conversion to open surgery. During this
study, eight cases of omental (3.27%) and three cases of small bowel mesentery (1.22%) injuries were encountered in 11 different patients (4.5%) and were self-limited;
no major bleeding, bowel injuries, gas emboli or deaths occurred. As a conclusion this technique for direct trocar entry in morbidly obese patients is considered to be safe
since no major complications occurred, fast because no dissection or time-consuming steps were required and finally, feasible because the trocar insertion procedure is
straightforward.

Keywords: Laparoscopy; obesity; body mass index (BMI); trocar insertion

Introduction optic trocar, which is rendered more laborious and challenging in
obese patients with a thickened subcutaneous fat tissue layer.

Laparoscopic surgery has become the standard type of surgery

worldwide and is used for most surgical specialty cases, including
oncology, elective and even emergency cases. Of course, the
tremendous amount of progress made in this field has revealed
associated complications that are not encountered in open surgery.
The rate of obesity is alarmingly high in the USA and Western
countries [1] with this increase in incidence, there have been rapid
developments in the field of bariatric surgery, including an increase
in the number of surgical procedures and techniques performed
over the last few decades. The first step in any laparoscopic
intervention is to obtain abdominal cavity access and insert the
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Regardless of which technique is used, numerous complications,
including mesenteric vessel laceration, visceral injury, solid
organ injury, and major vessel injury, have been reported during
the insertion of the first trocar [2,3]. The aim of this study is to
describe a first trocar insertion technique in bariatric surgery used
as a routine in our obesity clinics and to present its results.

Material and Methods

Data were retrieved from the electronic database of patient
files recorded between January 2017 and January 2019 at Tokat
Gaziosmanpasa University Hospital using the keywords “sleeve
gastrectomy” and “gastric bypass”. We collected all the data
needed for this single-center study during this time period. The
procedures were performed by a single surgical team who used
the same techniques and standard protocol for all cases of sleeve
gastrectomy and gastric bypass.
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Ethics committee approval for this study was obtained from the
Local Research Ethics Committee, and the study was registered
under the number 18-KAEK-21. The study was reviewed and
approved by the University of Tokat Gaziosmanpasa Institutional
Review Board.

All methods were performed in accordance with the relevant
guidelines and regulations of the institution. All patients and/or
their legal guardians provided written informed consent, and basic
demographic information was collected.

Statistical Analysis

Descriptive analyses were performed to obtain information on
the general characteristics of the study population. Quantitative
data are expressed as the arithmetic mean and standard deviation.
Qualitative data are expressed as the count and percentage.
Analyses were performed using SPSS 20 (IBM SPSS Statistics
20, SPSS Inc., IBM Co., Somers, NY).,

The p values <0.05 is accepted as statistically significant.

Surgical Technique

Under general anesthesia and complete muscle relaxation with
the patient lying in supine position, a vertical incision of 1-1.2
cm in length is made starting from the point of intersection of
a horizontal line drawn at a distance of one hand span from the
xiphoid process and a vertical line on the left side of the patient
parallel and 1.5 cm from the midline.

The trocar used is an Endopath Xcel trocar measuring 11 mm,
which is a bladeless, blunt trocar.

Once the skin incision is made (figure 1), the surgeon does not
need to search for fascia or perform a dissection of the thick fatty
subcutaneous tissue; the trocar is directed at a right angle to the
abdominal surface, and a steady force is applied in the form of a
semi-screw-like movement until the trocar is fully inserted into
the abdomen (figure 2).

When the layers of the anterior abdominal wall are passed,
the intersection of the anterior and posterior rectus sheath is
felt. As soon as there is no resistance and once the feeling of
emptiness is sensed, no more force is applied. Then, without gas
insufflation and without changing the trocar position, an optic
device is inserted to inspect site of entry for any injuries. After
CO: insufflation is started, the exploration for undetected entry
site damage is continued.

Results

The data on 244 consecutive patients who underwent sleeve
gastrectomy and gastric bypass performed by the same surgical
team with the same technique were available in our university
hospital registry and included in this study. Among the 244
patients, 224 (91.8%) underwent sleeve gastrectomy, and 20
(8.2%) underwent gastric bypass. The mean body mass index
was 46.23 kg/m? (range 31 — 80 kg/m?). The mean age was 38.05
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years (range 16-70 years). There were 152 (62.29%) female
and 92 (37.71%) male patients (Table 1). All interventions were
performed laparoscopically with no cases of conversion to open
surgery. During this study, eight cases of omental (3.27%) and
three cases of small bowel mesentery (1.22%) injuries occurred
in 11 different patients (4.5%) and were self-limited (Table
2). No major bleeding, bowel injuries, gas emboli or death
occurred. During hospitalization no surgical site infections were
encountered.

Figure 1. Incision made at the intersection point for first trocar entry

Figure 2. Trocar inserted in place.
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Table 1. Gender, age and BMI distributions according to the type of operation
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Table 2. Complications encountered during surgery.

Sex Age BMI

Type of Female Male
operation n (%) n (%) Male Female Male Female
Sleeve 140 (57.4%) 84(34.4%) 37.93 3798 4656 46.52
gastrectomy
Gastric

12(4. 9%) (3.3%) 48.25 4877 36.37 43.92
by-pass
Discussion

The rate of obesity is increasing at an alarmingly high rate in the
USA and Western countries [4-6]. Surgery plays a major role here
in treating and decreasing the complications of obesity. Many
advancements in bariatric surgery have been made over the last
decade; however, many aspects still need to be improved.

The development of pneumoperitoneum with optical trocar
insertion is considered to be the first step in laparoscopic surgery,
and it is a crucial stepsince as many as 50% of life-threatening
complications occur during this step [7-9]. A few techniques
(Table 3) have been developedto facilitate peritonization; however,
none of these techniques have shown superiority over the other
since even with optical trocars, minor complications have been
reported [10-13].Peritoneal access can be performed as a closed
entry technique via the use of a Veress needle, open techniques
such as the Hasson technique, the direct trocar entry technique, the
Radially Expanding Access System, or the Visual Entry System;
hence, many types of trocars have been created and adapted for
easy abdomen entry; there are bladed, bladeless, blunt or sharp,
disposable or reusable and uncategorized types of trocars.

Complications Omental Injury Bowel mesenteryinjury
Operations type n (%) n(%)

Sleeve 7 (2.9%) 2 (0.8%)
Gastric by-pass 1(5%) 1 (5%)

Total 8(3.3%) 3 (1.2%)

First trocar entry is a step of critical importance since major
complications can take place while accessing the abdomen
and creating pneumoperitoneum. The two major types of
complications encountered during the first trocar entry are major
bleeding due to great vessel injury and intestinal injury [14-21]. In
this study, we did not observe any of these major complications;
however,11 patients (4.5%) had minor complications, such as
omental laceration (figure 3) and injury to the root of the small
bowel mesentery (figure 4).

Direct trocar entry (DTE) was first described by Dingfelder, where
access to the gasless abdomen was performed by blind,straight,
and forward insertion of the trocar [22]. Several studies have
pointed out that direct trocar entry without pneumoperitoneum is a
safe alternative to Veress needle entry [23]; in addition, DTE with
or without gas insufflation is a safe technique, with low access rate
failure and low gas leakage [10,12,24]. These results are consistent
with those in our study since we encountered self-limited injuries
in only 11 patients (4.5%) with no major damage or any cases of
gas leakage or access failure.

Table 3. Published techniques describing first trocar entry in obese patients without prior creation of pneumoperitoneum and with theuse of variant types of bladeless

trocars.
Authors Trocar entry Type of trocar used Patients Minor Abdominal Site of entry
method number  complications Wall lifting

Rabl et al®? Directwith = g 4 path 12mmendopathxcel 11mm 196 3(1.5%) No Left side of the umbilicus
optical view

Madan and Menachery? D1r‘ect W.lth Endopath 12mm 48.25 0(0%) No Subcostal area left upper
optical view quadrant.
Direct with e e

Rosenthal et al™ . . Endopath 12mm 228 0(0%) No Supraumbilical incision
optical view

13 Direct with . o .

Berch et al®® . . Optiview 12mm 849 0(0%) No mid-left upper quadrant

optical view
Transverse skin incision
Habibi et al®” Direct 12 mm shielded 327 11 (2.9%) Yes below the xyphoid process
and left to the midline
Altun et al®? Direct Versaport plus 12 mm 376 7 (4.4%) Yes Supraumbilical incision
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Figure 3. Omental laceration during trocar insertion.

Figure 4. Small bowel mesentery root laceration during trocar insertion.

Considering that the distance between the inner side of the anterior
abdominal wall and the anterior surface of the lumbar spine is
longer in obese people and that at the level at which the incision
is made for the initial trocar entry, there is no major vascular
structure, we assume that these two important factors contribute to
the low incidence of major complications in our study.

Several authors consider countertraction to be a crucial step for
trocar insertion into the abdominal cavity [25]; however, this is not
the case in this study,as we did not consider the elevation of the
abdominal wall since in obese patients, the distance between the
anterior abdomen and the posterior spine (13.5 cm)is sufficiently
long (Table 4) [26] to cause major damage to the great vessels of
the abdomen, so there is no evidence that DTE with abdominal
wall lifting is superior to that without lifting, as shown in previous
papers[27].
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Table 4. The distance of important abdominal structures to the umbilicus.

Distance from umbilicus (cm)

Recommended
To bifurcation to peritoneum to great angle of entry
vessels
Obese 29+2.5 12 (median) 13+4 Near 90°

(Hurd WW. et al. (1992

DTE has been described differently in many articles; for example,
it has been described with distinct sites of trocar insertion
(umbilicus, midline supraumbical region, Palmer’s point), with
or without the creation of pneumoperitoneum, with or without
abdominal wall elevation(rectus sheath, skin elevation with towel
clips), with or without subcutaneous tissue dissection to reach the
anterior fascia, and different patient positions during trocar entry,
so the complexity of these previously mentioned techniques and
the time required for peritoneal access make these approaches
impractical.

In this report, we aimed to describe this technique that we routinely
use in our clinics mainly in laparoscopic bariatric surgery. We did
not observe any cases of initial entry failure, and we did not have
any major CO, gas leakage from the trocar entry site. The position
of the patient was supine with complete muscle relaxation, so
there was no need for special positioning of the patient, such as
the reverse Trendelenburg positioning with right lateral tilt [28].

Factors that may influence DTE include the site of entry, type of
trocar used and surgeon’s experience.

There is always a risk of injury,regardless of the kind of access
used since this step involves the introduction of a rigid instrument,
regardless of whether it is blunt or sharp, bladed or bladeless, and
inserted under direct vision or blindly.

Our results are consistent with those in several studies that showed
no major complications and a relatively reasonably low rate of
minor self-limited complications. At the end of the procedure, we
did not close the trocar entry site.

Although we did not take into consideration the trocar insertion
time in this study, one can easily conclude that this technique is
relatively shorter than other previously described techniques, which
necessitate the prior insufflation of the abdomen, subcutaneous
tissue dissection in the search of the fascia, anterior abdominal
wall elevation or special patient positioning. We assume that
this technique has the shortest insertion time by far since there
is straight and forward access to the abdomen with direct trocar
insertion and that it is safe since no major complications were
observed.

Factors that may influence DTE include the site of entry, type
of trocar used and surgeon’s experience, so the limitationsof
this study may include the fact that we only included morbidly
obese patients with a BMI greater than 35 and without a history
of abdominal surgery. Another limitation is that this procedure
is operator dependent, so minimal skills and experience are
required. However, this study may be considered the foundation
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for relatively larger prospective studies that should be conducted
to determine whether this approach can be used universally. The
possible contraindications to this technique may be the absence of
obesity and a history of abdominal surgery.

Conclusion

In laparoscopic surgery, there is no gold standard technique for the
first trocar entry. In obese patients, the first trocar entry is more
difficult. Our first trocar insertion technique is easy, feasible, easy
to learn and acceptable compared to the morbidity with other first
trocar entry methods. For this reason, we think that the method we
have described will attract the attention and ease of surgeons who
are interested in obesity surgery.
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