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Bladeless optical trocar insertion technique for initial 
access in morbidly obese patients: 
Technique and results

 Murat Coşkun,1  Adem Yüksel2

ABSTRACT
Introduction: The initial access into the abdomen during laparoscopic surgery can become difficult and 
complex, especially in morbidly obese patients. No ideal technique to solve this issue has been elucidated. 
In this study, we aimed to evaluate the safety and feasibility of using a bladeless optical trocar for abdominal 
entry without producing pneumoperitoneum in morbidly obese patients.

Materials and Methods: The study included 170 patients who underwent surgery to treat morbid obesity 
from January 2015 to December 2017. Demographic data, data about the initial access to the abdomen, and 
the complications were recorded.

Results: All surgical procedures were performed by the same team of two surgeons. The mean body mass 
index (BMI) of the patients was 45.8±6.0 kg/m². The Veress needle access failed in the first five patients. The 
initial access was successfully achieved in all patients, including the first five patients, by using a bladeless 
optical trocar without producing pneumoperitoneum. After the skin incision, insufflation and trocar insertion 
were completed in a mean period of 58±35.3 (range; 23–272) seconds. Omental injury due to trocar inser-
tion occurred in two patients. No other complications developed. Fascial defect closures were not performed 
for any patient. The mean operating times for sleeve gastrectomy and the Roux-en-Y gastric bypass were 
76±19 (range: 45–135) and 203±61.4 (range: 100–345) minutes, respectively. During the follow-up period 
of 24 months, no patient developed trocar site hernia.

Conclusion: Initial access to the abdomen by a bladeless optical trocar without producing pneumoperi-
toneum is a practical, fast, safe, and effective method in morbidly obese patients.
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Introduction

Today, laparoscopic surgery is widely used in the surgi-
cal treatment of many intraabdominal pathologies. The 
first step of laparoscopy is the abdominal entry and the 

installation of pneumoperitoneum regardless of the sur-
gical procedure. This step can become difficult and com-
plex at times. Thus, one-third of injuries to major vessels 
and visceral organs encountered in laparoscopic surgery 
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occur at this stage.[1] Moreover, unsuccessful attempts for 
abdominal entry can extend operating times and compro-
mise safety. 

This stage may become even more complex in morbidly 
obese patients, whose subcutaneous tissues are thick and 
the landmarks of the abdominal wall are variable from 
the traditional ones.[2] Many different techniques have 
been described including the closed (Veress needle or di-
rect trocar entry) and open (Hasson technique) methods. 
However, there is no consensus yet on an ideal technique 
that reduces the risk of failed interventions and potential 
complications.[3]

An optical trocar is a type of trocar, which allows for the 
visualization of the abdominal layers. The use of optical 
trocars may offer a safer method for abdominal entry com-
pared to conventional methods. The recommendations for 
the use of optical trocars include the previous installation 
of pneumoperitoneum. However, the production of pneu-
moperitoneum is the challenging stage with potential ef-
fects on safety during the initial access into the abdominal 
cavity. This study aimed to evaluate the technique of us-
ing a bladeless optical trocar for abdominal entry to per-
form laparoscopy without pneumoperitoneum in morbid-
ly obese patients and to evaluate the safety and feasibility 
of this technique. 

Materials and Methods

This study was approved by the Clinical Research Ethics 
Committee of Health Sciences University Kocaeli Derince 
Training and Research Hospital. Informed consent was 
obtained from all patients included in the study. The study 
included 170 patients; who were operated consecutively 
for morbid obesity in the period from January 2015 to De-
cember 2017. The indications for surgery were determined 
based on the NIH consensus criteria.[4] All surgical proce-
dures were performed by the same team of two surgeons 
(A.Y, M.C). The bariatric surgery technique (sleeve gas-
trectomy or Roux-en-y gastric bypass) was selected based 
on patients’ preferences. The trocar insertion sites were 
the same in both procedures. The Veress needle insertion 
through the Palmer point was attempted in the first five 
patients. Abdominal access without producing pneu-
moperitoneum was achieved directly by using a bladeless 
12-mm optical trocar (Kii; Applied Medical, North Amer-
ica) in all study patients, including the first five patients. 

Demographic and clinical characteristics of the patients 
were retrieved by reviewing the electronic data archive 

retrospectively. The time from skin incision to insufflation 
and trocar insertion into the abdomen was calculated ei-
ther prospectively or by using the previous recordings ret-
rospectively. 

Surgical Technique

The surgical procedures were performed when the patient 
was in the supine position under general anesthesia.  A 
minimum of three Veress needle access attempts through 
the Palmer point was performed in the first five patients. 
However, these attempts were not successful in any of 
these patients. Regardless of the selected surgical proce-
dure, a 1.5-cm skin incision 19 cm below the xiphoid pro-
cess and 4 cm to the left from the midline was performed 
in all patients, including these first five patients (Fig. 1). A 
zero-degree optical camera and a 12-mm bladeless optical 
trocar (Fig. 2) were advanced subcutaneously. The anteri-
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Figure 1. Placement of trocars.

Figure 2. Bladeless optical trocar.



or fascia of the rectus muscle, the rectus muscle, and the 
posterior fascia were passed through under direct vision 
by advancing the trocar with rotation motion (Figs. 3, 4). A 
minimal defect was created in the peritoneum (Fig. 5). The 
internal component of the optical trocar was removed. 
CO2 was insufflated to produce pneumoperitoneum. Then, 
the inner part of the trocar was placed again, and the tro-
car was introduced into the abdomen under vision with a 
zero-degree camera. The time from skin incision to insuf-
flation and the trocar insertion inside the abdomen was 
recorded. The angle of view was changed, and the intraab-
dominal exploration was performed by using a 30-degree 
optical camera. Any potential complications were noted.  
Under direct vision, other trocars were placed inside the 
abdomen based on their configurations.  After completing 
the procedure, all inserted trocars were withdrawn under 

direct vision. Fascial defects at the trocar insertion sites 
were not closed in any of the patients. The operating time 
was recorded.

The patients were examined at follow-up visits in the out-
patient clinic on day 15 and in the first, sixth, and the 12th 
months after the intervention. Then, the patients were fol-
lowed up yearly. 

Results

The mean age of the patients was 38.8±8.8 years. The mean 
BMI was 45.8±6.0 (range: 36.1- 61.9 kg/m2). Of the study 
patients, 55.9% (95/170) had previous abdominal or gyne-
cological surgery history. A Pfannenstiel incision scar was 
present in 68 patients, a McBurney’s incision scar was pres-
ent in 14 patients, a midline incision scar was present in 7 
patients, and a right subcostal incision scar was present in 
3 patients. The demographic and clinical characteristics 
of the patients are listed in Table 1. The Veress needle ac-
cess failed in the first five patients. No complications were 
observed due to failed Veress needle access attempts. The 
abdominal entry was achieved by using an optical trocar in 
these patients, too. In all patients, abdominal access was 
accomplished at the first attempt. No major complications 
occurred in association with the use of the optical trocar. 
Only two (1.2%) patients developed omental laceration 
that was self-limiting and did not require additional pro-
cedures. After the skin incision, insufflation and trocar in-
sertion were completed in a mean period of 58±35.3 (range; 
23–272) seconds.  The mean follow-up time was 24 months. 
Trocar-site hernias did not occur in any patients during the 
follow-up period (Table 2).

195Bladeless optical trocar insertion technique for initial access in morbidly obese patients: Technique and results

Figure 3. The view of rectus anterior sheath being crossed.

Figure 4. The view of passing the posterior rectus sheath and 
entering preperitoneal space.

Figure 5. The view of creating a minimal defect in the perito-
neum.



Discussion

The initial access to the peritoneal cavity during laparo-
scopic surgery is a critical stage, which acts on the success 
of the procedure. Some medical conditions like previous 
abdominal surgery or morbid obesity can make this stage 
more difficult and complicated.[4] In our study, in which 
the bladeless optical trocar was used by the surgical team 
for the first time in morbidly obese patients; access into 
the peritoneal cavity was achieved without any major 
complications and within an acceptable time frame.

Many different techniques have been described for per-
forming the initial access. One of the most commonly 
used methods is the Veress needle technique.[5] The thick 
abdominal wall and the preperitoneal area may impair 
the success of the procedure when the Veress needle 
technique is used for the initial access.[4] Thus, some 
studies have reported that failed interventions can oc-
cur at rates of 14.5-25%.[6,7] The shortest distance from the 
skin to the peritoneal space is the periumbilical area. It 
has been reported that the insertion of the Veress needle 
at a 90-degree angle through the periumbilical area in 
obese patients can increase the success rate of the pro-
cedure.[8,9] However, this approach can increase the risk 
of injury. The reported rates of complications associated 
with the Veress needle range from 1-8.4%.[10,11] Regardless 
of the patient’s BMI, the general approach in our clinic 
to produce pneumoperitoneum is to perform abdominal 
entry through the periumbilical region by using a Veress 
needle. However, we ended in preferring the use of other 
entry methods in morbidly obese patients because of sev-

eral reasons including the caudal shift of the umbilicus 
in morbid obesity,[2] the inadequacy of the periumbilical 
area as a trocar insertion site for bariatric surgery, and the 
unsuccessful entry attempts through the alternative sites 
(Palmer point).

The open access technique (Hasson) and the direct trocar 
entry are the other most commonly performed methods 
for access to the abdominal cavity. A metaanalysis that 
compared the open technique with the closed techniques 
(Veress needle, direct trocar insertion) have reported low-
er rates of vascular injury with the open method.[12] How-
ever, some concerns have been raised in association with 
the use of the open technique in morbidly obese patients. 
It has been reported that the open technique requires a 
wide skin incision that may result in an intraoperative CO2 
leak and an increased risk of operation site injury, as well 
as requiring a longer time for abdominal entry.[4,13] The 
study by Altun et al.[14] has reported that the direct trocar 
insertion technique is a safe, fast, and effective method. 
However, the authors have added that they were experi-
enced in using the direct trocar insertion technique. Con-
trary to the findings reported by that study; a randomized 
controlled study comparing the Veress needle technique 
with the direct trocar insertion by Ertugrul et al.[15] have 
reported that mesenteric vascular injury occurred in two 
patients with the direct trocar insertion and that the inter-
vention was switched to open surgery in one of those pa-
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Patient Characteristics Value

No. patient (n) 170
Mean age (years) 38.8±8.8
Sex (female/male) 142/28
Mean BMI (kg/m2) 45.8±6.0
Previous abdominal and 95 (55.9)
gynecological surgery (%)
Pfannenstiel incision 68
Mc Burney incision 14
Midline incision 7
Right subcostal incision 3
Laparoscopic bariatric procedure 3

BMI: Body mass index.

Table 1. Overview of Patient Characteristics Table 2. Operative variables and trocar related com-
plications

Operative variables and trocar Value
related complications

Procedure Type
 LSG 141
 LRYGB 29
Mean trocar insertion 58±35.3
time (second) (range 23–272)
Mean operation time 76±19
(minute) (range 45-135)
 LSG
 LRYGB 203±61.4
  (range 100-345)
Complications
 Omental injury (%) 2 (1.2)

LSG: Laparoscopic sleeve gastrectomy; LRYGB: Laparoscopic 
roux-en y gastric bypass.



tients. As a conclusion of that study, the authors reported 
that abdominal access by using the Veress needle can be 
a safer method. 

Another randomized controlled study; which compared 
the use of Veress needle with the use of an optical trocar 
and which excluded obese patients, reported that no ma-
jor injuries occurred with those techniques, but minor in-
juries occurred at higher rates in the Veress group (5.9% 
vs 2.1%).[6] There are no studies on morbidly obese pa-
tients available in the literature comparing the other tech-
niques to the abdominal access by using an optical trocar. 
Studies on patients with morbid obesity are conducted 
as large-scale case series.[16–18] In two of those studies, no 
intestinal or vascular injuries were reported and the tech-
nique was considered a safe and effective method.[16,17] In 
another study, vascular injuries occurred in four (0.18%) 
patients and the intervention was switched to open sur-
gery in three of those patients. The authors reported that 
all injuries were associated with insertions performed lat-
erally to the midline and that the insertions performed on 
the midline were safer.[18] In our study, all entries were per-
formed left laterally to the midline. Unlike that study, no 
vascular injuries occurred in the study patients. Insufflat-
ing the abdominal cavity with gas after creating a small 
defect in the peritoneum by using an optical trocar and 
inserting the trocar inside the abdomen later can reduce 
the risk of vascular injury.

After the skin incision, the gas insufflation into the abdo-
men and the trocar insertion were completed in a mean pe-
riod of 58 seconds in our study. The respective time frame 
required for a direct trocar insertion was reported in the 
mean range from 33 to 79.6 seconds.[14,15] However, it has 
been reported that the respective procedure by using a Ver-
ess needle was completed in a mean of 217.6 seconds.[15] A 
review of those studies reveals that the use of an optic tro-
car offers a shorter time frame to achieve abdominal entry. 

A bladeless optical trocar allows advancing by separating 
the muscle and tissue layers. Also, injuries and ruptures 
that may occur with the use of bladed trocars are avoided. 
This feature of bladeless trocars may eliminate the need 
for facial defect repair. This can be an important advan-
tage, especially in morbidly obese patients with thick sub-
cutaneous tissue. Rosenthal et al.[19] reported that the fas-
cia was not closed, and trocar site hernia occurred in only 
2 patients during the follow-up period out of 859 patients 
with morbid obesity, who underwent laparoscopy with 
the use of bladeless optical trocars. The authors empha-

sized that this approach might be more suitable for the 
use of trocar sites lateral to the midline. In our study, too, 
no hernias occurred at the bladeless optical trocar entry 
sites lateral to the midline in any patient; in whom facial 
defect repair was not performed. 

The limitations of our study include the single-arm and 
retrospective design and the small sample size for the 
evaluation of trocar-associated complications. 

In conclusion; laparoscopic abdominal entry by using 
bladeless optical trocars without producing pneumoperi-
toneum in patients with morbid obesity is a fast and safe 
method with high success rates.
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