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Objective: The purpose of this retrospective study was to compare our umbilical stalk elevation (USE)
technique with the classic Veress needle (VN) technique in obese patients.
Study design: The USE technique was performed on 40 patients. One control per case was randomly
selected from among those undergoing the classic VN technique using a random number table. In USE
technique, a 12 mm skin incision was created at the superior crease of the umbilical fold, and the
underlying subcutaneous adipose tissue was bluntly dissected using the tip of a ﬁne clamp until the
umbilical stalk was isolated at the inferior and central part of the incision. Next, the umbilical stalk was
covered and held by a towel clip, and the abdominal wall was elevated by upward traction. The VN was
then inserted nearly perpendicular to the incision and turned toward the pelvis immediately after
resistance to the needle had been lost. A post-hoc power analysis was performed.
Results: The number of attempts was signiﬁcantly lower in the USE laparoscopy group than in the classic
laparoscopy group (1.2  0.4 vs. 2.1  0.7, respectively; P < 0.001). The USE technique group had a slightly
shorter abdominal entry time than did the classic technique group (328.52  63.71 vs. 434.95  124.10 s;
P < 0.001). Six (7.5%) failed insufﬂations occurred in our study (5 patients in the classic group vs. 1 patient
in the USE group (P = 0.10).
Conclusion: Our novel USE technique can be an effective means of establishing pneumoperitoneum in
obese patients undergoing gynecologic laparoscopic procedures.
ã 2014 Elsevier Ireland Ltd. All rights reserved.
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Introduction
Laparoscopic surgery has several advantages over laparotomy,
including earlier hospital discharge, faster return to normal
activities, and reduced pain and blood loss [1]. Despite its
advantages, it still induces high intra-abdominal pressure and
entails all of the risks inherent to intra-abdominal surgery.
Complications of laparoscopic surgery are rare but can be severe
and include injuries to the bowel, intra-abdominal vessels, and
urinary tract [2]. About 40–50% of these complications occur
during initial access into the peritoneal cavity for creation of
pneumoperitoneum [3,4]. Furthermore, the risk of complications
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increases in obese patients with body mass index (BMI) >30 kg/m2
[5,6].
Various abdominal access techniques have been used to create
pneumoperitoneum, such as classic Veress needle (VN) introduction, direct trocar introduction, open (Hasson) access, and access
with an optical trocar [1]. Unfortunately, the most effective and
safest initial abdominal access technique is not clear [1–8].
Although most surgeons introduce the VN through the umbilical
midsagittal plane, this technique is more difﬁcult in obese patients
[1,5]. Although many surgeons prefer to perform the Hasson open
technique in obese patients, it may be extremely challenging [5].
In an attempt to minimize the complication rate and maximize
the rate of successful abdominal access in obese patients, we
developed a novel access technique by which to create pneumoperitoneum. In this study, we aimed to assess the feasibility and
safety of our novel technique, termed the umbilical stalk elevation
(USE) technique, by comparing it with the classic VN entry
technique.
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Materials and methods
Our novel abdominal access technique (USE technique) has
been used since February 2010 in the Gynecologic Oncology
Department of Izmir Tepecik Education and Research Hospital, the
Obstetrics and Gynecology Department of Kafkas University School
of Medicine, and the Obstetrics and Gynecology Department of
Istanbul Dr. Sadi Konuk Education and Research Hospital. Patients’
records from these three centers from February 2010 to February
2014 were retrospectively analyzed. The study was carried out in
accordance with the ethical standards of the Declaration of
Helsinki and was approved by the local ethics committee. All
patients gave informed consent before participating in the study.
The study included women with BMI >30 kg/m2 undergoing
laparoscopic surgery for benign or malignant gynecological disease.
Benign diseases included adnexal cysts, myoma uteri, and uterine
bleeding unresponsive to medical treatment. Malignant diseases
included endometrial cancer stage IA, grade I–II, diagnosed
according to the International Federation of Gynecology and
Obstetrics. Women with cervical cancer, ovarian cancer that had
been treated with neoadjuvant chemotherapy, and umbilical hernias
were excluded. Additionally, women who had undergone previous
abdominal surgery with a midline incision or a recurrent Pfannenstiel incision and who had BMI 30 kg/m2 were also excluded.
During the study period, 221 women with BMI >30 kg/m2 undergoing laparoscopic surgery using classic VN technique.
We collected the data of 40 patients who underwent operations
with our novel technique during the last 4 years. One control per
included case was randomly selected from among the patients who
underwent the classic VN technique using a random number table.
Thus, both the study and control groups included 40 women.
The following clinical data were collected from patients’
medical and surgical reports: demographic characteristics, type
of access and surgical procedure, entry time (deﬁned as the time
from incision of the skin to the visualization of the intra-abdominal
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cavity), major and minor vascular or bowel injuries, extraperitoneal insufﬂation, trocar site bleeding, trocar site infection, omental
injury, number of insufﬂation attempts, number of failed insufﬂations (deﬁned as three unsuccessful attempts to introduce the
VN and create pneumoperitoneum), and conversion to the open
technique.
All patients underwent preoperative antibiotic prophylaxis
with 1 g of cefazolin and preoperative administration of lowmolecular-weight heparin. Abdominal cleansing and sterile
draping were performed as usual, but special attention was given
to cleaning the umbilical region. Mechanical and chemical cleaning
of the umbilical region with sterile gauze on the tip of a ﬁne
instrument was considered mandatory. All procedures were
performed under general anesthesia. The patients were anesthetized using endotracheal intubation and placed in the lithotomy
position. A nasogastric tube was placed before skin incision. Both
techniques of entry were equally performed by well-trained four
endoscopists during the study.
Surgical principals
Classic VN technique
In the classic VN technique, a 5 mm intraumbilical vertical skin
incision was made, and the anterior abdominal wall was lifted
using two towel clips placed under the incision. A disposable VN
was inserted nearly perpendicular through the incision, conﬁrmatory tests were performed (the double-click test, aspiration with a
syringe (the saline is injected into the peritoneal cavity, and if the
needle placement is correct, the ﬂuid cannot be withdrawn), and
intra-abdominal gas pressure (with an initial intra-abdominal
pressure is 10 mmHg or less) measurement were performed).
Following the assurance of proper insertion of the VN, the VN was
connected to the CO2 insufﬂation tubing, and insufﬂation was
started at a low ﬂow (1 L/min). When the intra-abdominal pressure
reached 20 mmHg, the skin incision was extended to 12 mm, and

Fig. 1. Photograph demonstrating a umbilical stalk elevation technique (a) the surgery began with a transverse 1.2 cm supraumbilical incision, (b) the umbilical stalk is
dissected free from the subcutaneous tissue, (c) the umbilical stalk is hold by towel clamp, and (d) the anterior abdominal wall is lifed with towel clamp and Veress needle is
inserted.
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Table 1
Patient characteristics.

Age in yearsa
BMIa in kg/m2a
>30 BMI 32b
>32 BMI 34b
>34 BMI 36b
>36 BMI 38b
>38 BMI 40b
Menopauseb
Previous abdominal surgeryb
Type of surgeryb
Operative laparoscopy for adnexal
pathology
Operative laparoscopy for uterine myomas
Laparo-assisted vaginal hysterectomy
Total laparoscopic hysterectomy  PLN

Table 2
Study outcomes.
Classic
group
(n = 40)

USE group
(n = 40)

P-value

41.2  15.4
34.0  1.9
13 (32.5)
11 (27.5)
10 (25.0)
6 (15.0)
–
22 (55.0)
5 (12.5)

46.6  15.4
33.8  2.1
15 (37.5)
10 (25.0)
10 (25.0)
4 (10.0)
1 (2.5)
29 (72.5)
8 (20.0)

0.11
0.70

12 (30.0)

8 (20.0)

18 (45.0)
1 (2.5)
9 (22.5)

15 (37.5)
2 (5.0)
15 (37.5)

Entry time (in s)a
Number of attemptsa
Minor vascular injuriesb
Major vascular injuriesb
Omental injuryb
Trocar site bleedingb
Trocar site infectionb
Trocar site hematomab
Trocar site herniab
Failed insufﬂationb
Conversion to open methodb

0.16
0.54
0.46

Classic group
(n = 40)

USE groupa
(n = 40)

P-value

434.95  124.10
2.1  0.7
0
0
0
0
0
0
1 (2.5)
5 (12.5)
5 (12.5)

328.52  63.71
1.2  0.4
0
0
0
0
1 (2.5)
0
0
1 (2.5)
1 (2.5)

<0.001
<0.001
–
–
–
–
1.00
–
1.00
0.10
0.10

USE: Umbilical stalk elevation.
a
Mean  SD.
b
n (%).

USE: Umbilical stalk elevation, BMI: Body mass index, PLN: Pelvic lymphadenectomy.
a
Mean  SD.
b
n (%).

the ﬁrst trocar loaded with its blade was introduced into the
abdominal cavity nearly perpendicular to the incision. The
abdominal viscera were observed by introducing the telescope
via the ﬁrst trocar.
USE technique
In the USE technique, a 12 mm skin incision was performed at
the superior crease of the umbilical fold (Fig. 1a), and the
underlying subcutaneous adipose tissue was bluntly dissected
using the tip of a ﬁne clamp until the umbilical stalk was isolated at
the inferior and central part of the incision. Next, the umbilical
stalk was covered and held by a towel clip, and the abdominal wall
was elevated by upward traction (Fig. 1b and c). The VN was then
inserted nearly perpendicular to the incision and turned toward
the pelvis immediately after resistance to the needle had been lost
(Fig. 1d). After conﬁrmatory testing that described above, the VN
was connected to the CO2 insufﬂation tubing, and insufﬂation was
started at a low ﬂow (1 L/min). When the intra-abdominal pressure
reached 20 mmHg, the ﬁrst trocar loaded with its blade was
introduced into the abdominal cavity nearly perpendicular to the
incision. The abdominal viscera were observed by introducing the
telescope via the ﬁrst trocar.
In cases in either group in which the insufﬂation via VN
insertion failed, we used a direct trocar insertion procedure. At the
end of the surgery, only the skin was closed with interrupted
sutures.
Statistical analysis
Statistical analysis was carried out using the MedCalc (version
9.3) statistical software. The distribution of continuous variables

was assessed using the Kolmogorov–Smirnov test. Student’s t-test
and the Mann–Whitney U-test were used to analyze continuous
variables with normal and non-normal distributions, respectively.
The chi-square test was used to analyze categorical variables. Posthoc power analysis was calculated using the “clincalc.com”. A Pvalue <0.05 was deemed to indicate statistical signiﬁcance.
Results
In total, 80 women (40 women who underwent the classic VN
technique and 40 who underwent the USE technique) were
included in the study. The baseline characteristics of all women are
given in Table 1. There were no signiﬁcant differences in the
baseline characteristics between the two study groups.
The study outcomes in each group are shown in Table 2. The
number of insufﬂation attempts was signiﬁcantly lower in the USE
technique group than in the classic VN technique group (1.2  0.4
vs. 2.1  0.7, respectively; P < 0.001). The USE technique group had
a slightly shorter abdominal entry time than did the classic
technique group (328.52  63.71 vs. 434.95  124.10 s; P < 0.001).
These results were due to the high number of attempts in the
classic group. Six (7.5%) failed insufﬂations occurred in our study (5
patients in the classic group vs. 1 patient in the USE group; P = 0.10).
All of these patients subsequently underwent a successful open
technique. There were no recognized major or minor vascular or
bowel injuries during abdominal entry in both groups. Post-hoc
power analysis results are demonstrated in Table 3.
Comments
This study compared the success rates between the classic VN
technique and the USE technique for laparoscopic abdominal
access in obese patients. Laparoscopy is widely accepted as the
primary treatment method for many gynecological problems. A
meta-analysis of 27 prospective randomized trials proved the

Table 3
Power calculation of the study and sample size calculations for a future of planned trial.

Entry time
Number of attempts
Trocar site infection
Trocar site hernia
Failed insufﬂation
Conversion to open method
a
b

a: 0.05, according to clincalc.com.
80% power, a: 0.005.

Post-hoc powera
(%)

Adequate sample size for each armb

100.0
100.0
16.9
16.9
39.5
39.5

42
57
307
307
105
105
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beneﬁts of laparoscopic over abdominal gynecologic surgery,
namely decreased pain, surgical site infection, length of hospital
stay, and postoperative adhesions and quicker return to activity
[9]. The rate of wound infection and abdominal wound dehiscence
were higher in obese women who underwent laparotomy than in
those experiencing laparoscopy; therefore, laparoscopic surgery
has become more important in obese patients [10].
The safe creation of pneumoperitoneum is a vital step in
laparoscopic surgery. In obese patients, this step is more complicated
than in non-obese patients [5,6]. In obese patients, the thick fatty
layer of the abdominal wall contributes to translocation of the
umbilicus to a more caudal position, just below the aortic bifurcation
[11,12]. Thus, manipulations during entry while grasping the
abdominal wall are difﬁcult because of the abdominal wall thickness
and potential for large-vessel trauma.
In Europe, the majority of gynecologists use the closed-entry
method with the VN when inserting a laparoscopic primary port;
however, safe and easily established pneumoperitoneum is a
subject of debate, especially in obese patients [13–15]. The open
technique (or Hasson technique) is the safest in patients of normal
weight because it allows entry of the ﬁrst trocar into the abdomen
under direct vision. Thus, it is the preferred technique by many
surgeons [15,16]. However, in obese patients, the Hasson technique
is not easily performed because it is difﬁcult to lift the thick fascia.
Additionally, this technique requires closure of the fascia. If the
fascia is not closed tightly around the trocar, leakage of intraabdominal air into the subcutaneous tissue may occur. Moreover,
the risk of herniation is high [6].
Regardless of the type of access technique used, the umbilicus is
the most common point of entry in laparoscopic surgery [15,16]. Its
unique characteristics make the umbilicus the most desirable
primary doorway to the abdomen in patients with any type of body
habitus [16]. Physiologically, the umbilical cord is occluded shortly
after birth, and the vein and arteries within the cord degenerate
into ﬁbrous remnants. These ﬁbrous remnants at the center of the
umbilical fold are the remains of the condensation of the umbilical
vein and arteries, and they form the strongest part of the
intraumbilical area. Additionally, the centrally condensed ﬁbrotic
area, namely the umbilical stalk, is the navel of the abdominal
cavity, and elevation of this area likely creates the largest intraabdominal space with the longest anteroposterior distance
beneath the umbilicus [16,17]. Thus, a centrally located umbilical
stalk is the strongest anchor allowing for maximal elevation of the
abdominal wall, a fact that helped us to conceptualize our novel VN
insertion technique.
The present study showed that our novel USE technique is safer
and that it creates pneumoperitoneum more easily than does the
classic VN technique in obese patients. In this technique, the
umbilical stalk is grasped with a towel clamp and pulled upward to
provide maximal distance between the fascia and underlying
structures such as the bowel and major vessels. In obese patients,
lifting the abdominal wall is more difﬁcult, and in this procedure,
the distance between the anterior abdominal wall and fascia is
sometimes increased, making it more likely that the VN will enter
the subcutaneous fat tissue.
The potential limitations of this study include its retrospective nature, the lack of comparison with other techniques (left
upper quadrant entry, use of direct trocar or bladed optical
trocar), and the small sample size, which makes it difﬁcult to
discuss major–minor complications or failed insufﬂation. More
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patients are needed to show difference between the two
methods if the primary end point is the rate of complications
such as trocar side hernia, vascular injuries, or failed insufﬂation (Table 3).
In conclusion, the ideal technique for abdominal access is
inexpensive, allows safe and quick entrance without the need
for stay sutures, provides rapid insufﬂation of carbon dioxide to
establish pneumoperitoneum, and will not leak air during the
procedure. However, the ﬁnal decision regarding use of routine
abdominal entry techniques should made by the surgeon based
on personal experience. Our experience using this novel USE
technique demonstrated that the creation of pneumoperitoneum using this method can be simple and safe in obese
patients. More studies and larger series are needed to validate
this method.
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