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Abstract

Background In laparoscopy, 50% of all complications

occur during establishment of the pneumoperitoneum.

Elevation of the fascia is recommended for the Veress

needle approach, although the benefit has not been proved

to date. This study aimed to evaluate the intraabdominal

changes during lifting of the fascia with regard to the

distance from the fascia to the retroperitoneal vessels and

the intestine for access in laparoscopy.

Methods For 10 patients scheduled to undergo laparo-

scopic cholecystectomy, the operation started with the

computed tomography (CT) scan. After orotracheal intu-

bation, a CT scan of the umbilical region was performed.

After a supraumbilical incision, the fascia was freed and

elevated with stay sutures. During maximal elevation, a

second CT scan was performed. Distances to the intestinal

(small bowel) and retroperitoneal structures (iliac artery,

vena cava) were measured. Intraabdominal pressure was

measured with a transcystic balloon manometer before (a)

and after (b) elevation of the fascia, after insertion of the

Veress needle (c), and after completion of the insufflations

(d).

Results Lifting of the fascia increased the distance

between the fascia and the intestinal structures in the

patients with no prior abdominal surgery (mean distance,

1.92 cm; range, 0.87–2.67 cm) and the distance between

the fascia and the retroperitoneal vessels (mean distance,

7.83 cm; range, 3–11 cm). The median intraabdominal

pressures in terms of cm H2O were 5.4 for a, 1.1 for b, 1.1

for c, and 12. 5 for d.

Conclusion Elevation of the fascia before the first

entrance to the abdominal cavity for laparoscopy may

increase safety due to a significant enlargement of distance

between the fascia and the retroperitoneal structures.

Keywords Access � Laparoscopy � Pneumoperitoneum

After the introduction of laparoscopy, carbon dioxide

(CO2) pneumoperitoneum has been accepted as the method

of choice compared with gasless lifting techniques.

Therefore, peritoneal access can be achieved with the

Veress needle and direct trocar access using the optical

trocar or open Hasson technique [1].

Entry-related complications are responsible for 50% of

all complications during laparoscopy [2]. Recent articles

show that use of the Veress needle is associated with a

higher morbidity than the open technique [3]. According to

two randomized controlled trials, the closed technique does

not have any time-saving effect [4, 5]. However, the closed

approach seems to be more popular [6].

Recommendations in the literature call for lifting of the

abdominal wall for insertion of the Veress needle to pre-

vent intraabdominal injuries [7]. Although lifting of the
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abdominal wall results in better protection of retroperito-

neal structures, the intestine also may be lifted because the

abdominal cavity is a closed physical space.

Patients and methods

Patient data

This study was approved by the local ethic committee

(protocol no. 22.7) and conducted in accordance with the

ethical standards of the institution. Written informed con-

sent was obtained the day before the operation after

patients had been informed by the surgeon (A.S., J.Z.).

Between September 2005 and March 2006, 10 patients

from the waiting list of our surgical department scheduled

for laparoscopic cholecystectomy were selected for inclu-

sion in the study according to the following criteria:

• Symptomatic cholecystolithiasis as an indication for

surgery

• No signs of inflammation in routine laboratory testing

• No prior abdominal operations

• No umbilical or epigastric hernia

• No pregnancy

• Age older than 18 years.

Study protocol

General anesthesia with orotracheal intubation was instal-

led on the table of the computed tomography (CT) scan in

the department of radiology by the anesthesiologist. A first,

CT scanning of the umbilical region using a 10-cm prox-

imal and distal margin was performed without intravenous

contrast enhancement.

The umbilical region was disinfected, and sterile

dressings were placed. A supraumbilical horizontal inci-

sion was made, and using two sharp clamps, the abdominal

fascia in the midline was liberated and elevated. Stay

sutures (Polysorb 0, Syneture, United States Surgical,

Norwalk, CT, USA) were placed in the form of a U, and

the fascia was elevated using a plastic tube with one hand

on each side (Fig. 1). The second CT scan with the ele-

vated fascia was performed again with a 10-cm proximal

and distal margin in the umbilical region.

The umbilical incision was covered with sterile

abdominal dressing, and the patient was transferred

immediately to the operating room, where the laparoscopic

cholecystectomy was performed. The operation was per-

formed with the patient in supine position and the surgeon

on the left side. Installation of the pneumoperitoneum was

performed using the Veress needle, with two sharp clamps

applied to elevate the fascia. After the security tests [8], the

first trocar (11 mm) for the camera was placed, and the

laparoscopic cholecystectomy was performed.

CT scan

The study was performed using a 16-multislice CT scanner

(Sensation 16; Siemens, Vienna, Austria). No bowel

preparation was used. The position of the patient was

supine, and no intravenous contrast media was admitted.

The measurement parameters were as follows:

• Section collimation (16 9 0.75 mm)

• Section width (effective section thickness)—axial

(5 mm)

• Reconstruction increment—axial (4.5 mm)

• Section width (effective section thickness)—sagittal

(3 mm)

• Reconstruction increment—sagittal (2 mm).

For all 10 patients, data were obtained from the

abdominal CT scan beforehand and with elevated fascia of

the umbilical region. Data were collected, and the mea-

sured values from the abdominal CT scan were collected

by Excel software (Microsoft Corp., Redmond, Washing-

ton, USA).

We measured the intraabdominal pressure for all the

patients using a balloon manometer placed in the urinary

bladder. Four measurements were taken for each patient:

before and after elevation of the fascia, after insertion of

the Veress needle, and after the full insufflation of the

CO2 gas.

Selected parameters from the CT scan obtained for each

patient

The distance between the umbilicus and the intraabdominal

structures was measured for three defined positions: in the

region of the expected insertion of Veress needle, 0.5 cm

Fig. 1 Lifted fascia during computed tomography (CT) scan
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cranially, and 0.5 cm caudally twice (before [D1] and after

[D2] elevation of the fascia). Evaluation involved the mean

of the measurements from the three defined positions. The

measurements concentrated on (1) the distance from the

umbilicus to the nearest intestinal structure (small intestine,

colon) (D1i and D2i) and (2) the distance from the umbi-

licus to the large vessels (aorta, vena cava, iliac artery)

(D1v and D2v). All parameters were measured on the

horizontal slices of the CT scan (Fig. 2A and B).

Statistical analysis

Data are expressed as means unless stated otherwise. The

normal distribution of the data was tested using the Lil-

liefors test (SPSS 10.0 software, SPSS Inc., Chicago, IL,

USA). Where appropriate, differences between groups

were tested for significance using the Mann-Whitney U test

(software SPSS 10.0). All p values less than 0.05 were

considered significant.

Results

Data were obtained from all the patients according to the

study protocol. The study enrolled 10 patients (9 women

and 1 man). The mean age of the patients was 53.3 years

(range, 21–84 years). The mean body mass index (BMI)

was 27.2 kg/m2 (range, 19.8–34.5 kg/m2). Laparoscopic

cholecystectomy was performed for all the patients by an

experienced laparoscopic surgeon (A.S., J.Z.) without any

intraoperative complications. The postoperative period

remained uneventful for all the patients.

The mean D1i was 0.86 cm, and the mean D2i was

2.78 cm (range, 2.07–3.57 cm; p \ 0.05). Lifting the fas-

cia of the abdominal wall increased the distance to the

intestinal structures (D2i–D1i) to a mean of 1.92 cm

(range, 0.87–2.67 cm).

The mean D1v was 3.67 cm (range, 1.5–6.6 cm) and

showed a larger range than D1i. The mean D2v was

11.5 cm (range, 7.8–17.6 cm; p \ 0.05). Lifting the fascia

from the abdominal wall increased the distance to the large

vessels (D2v–D1v) to a mean of 7.83 cm (range, 3–11 cm).

The increase in the distance to the intestinal structure was

at least 0.87 cm, and to the large vessels at least 3 cm. The

results of all the measurements are summarized in Table 1.

The median intraabdominal pressures are summarized in

Table 2.

Discussion

Despite frequent use of laparoscopy, the optimal technique

for the safest access to the abdominal cavity still is debated.

Even the European Society for Endoscopic Surgeons

(EAES) could not give any strong recommendation in their

guidelines favoring one technique [9]. Currently, four dif-

ferent access methods are accepted: the Veress Needle,

direct trocar insertion, the direct optical trocar as a closed

procedure, and the Hasson technique as open access. The

closed techniques have one thing in common: what is

behind the peritoneum cannot be seen. Using the optical

trocar, vital structures posterior to the peritoneum can be

seen, but they may be seen too late to avoid an injury.

Consecutively, the incidence and the spectrum of access-

Fig. 2 (A) Distance from the

fascia to the small bowel (D1i)

and to the large retroperitoneal

vessels (D1v) before elevation

of the fascia. (B) Distance from

the fascia to the small bowel

(D2i) and to the large

retroperitoneal vessels (D2v)

after elevation of the fascia
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related complications are comparable in all these proce-

dures. A systemic review could not demonstrate a

significant difference [10].

We tried to determine whether by using the closed

access procedure with the Veress needle, the elevation of

the freed fascia at the umbilicus may lead to increased

safety for both the retroperitoneal and intestinal structures

in patients with no prior abdominal surgery. The technique

of lifting the fascia can be applied only at the umbilicus.

During installation of the pneumoperitoneum with the

Veress needle at the left subcostal margin, no significant

elevation is possible.

We hypothesized that the abdominal cavity is a closed

gasless space with a minimum of liquid inside. We there-

fore assumed that the intraabdominal structures (e.g. the

intestine) must follow the parietal peritoneum during ele-

vation due to cohesion. Because no evidence in the

literature indicated how the abdominal contents behave

during elevation of the abdominal wall, one aim of this

study was to document the topographic changes on CT

images.

If the intestine is lifted concomitantly, the logical con-

clusion is that there would be no safety advantage

regarding the intestine. Our study was expected to confirm

or disprove this hypothesis. As stated before, previous

abdominal operations with possible preformed adhesions as

well as epigastric and umbilical hernias provided the

exclusion criteria for this study.

On the CT scan images of all 10 patients, the gap

between the intestine (small or large bowel) and the pari-

etal peritoneum at the point of maximum elevation

(subumbilical) could be measured. The distance increased

in every case. We could clearly demonstrate that lifting the

abdominal wall before access leads to a significant gain in

distance (p \ 0.05), thus protecting the retroperitoneal

structures. There was no significant difference in the gained

distance between the patients in terms of BMI, although

lifting of the fascia was technically easier in the patients

with lower BMI. In obese patients, liberation of the fascia

for the elevation may be technically challenging.

The topographic advantage for the intestine, however,

was much smaller than expected with regard to the extent

of elevation used. Additionally, the gain in distance

between the abdominal and intestinal wall was detectable

only directly under the elevation site due to the sharp

angulation of the abdominal wall, into which the intestinal

wall cannot follow accordingly (Fig. 2B). Furthermore, the

measurements of the intraabdominal pressure showed that

the insertion of the Veress needle does not lead to a pres-

sure compensation.

From our observations the following conclusions can be

drawn:

1. Lifting of the fascia is a protective measure for

retroperitoneal injuries because of the marked distance

gain. It therefore increases the safety for access with

the Veress needle.

2. The distance gain for the intestinal wall is relatively

small and only under the site of elevation. The Veress

needle should be inserted directly at the site of

elevation and gradually advanced with a 90� angle to

the longitudinal axis of the body.

3. Because the intestine follows the elevated abdominal

wall, a ‘‘negative’’ pressure is created intraabdominal-

ly. This pressure gradient does not change when the

Veress needle passes the parietal peritoneum, which

means that a rapid retraction of the intestine will not

follow. If access with the Veress needle is preferred, a

cautious approach is advisable to prevent lesions to the

intestine.

Table 1 Means for three measurements before and after lifting of the

abdominal wall during computed tomography (CT) scan evaluation in

the umbilical region

D1i

(cm)

D2i

(cm)

DIFF

(cm)

D1v

(cm)

D2v

(cm)

DIFF

(cm)

1 1.03 3.367 2.337 2.9 11.3 8.4

2 0.67 3 2.33 3.5 11.3 7.8

3 1.53 2.467 0.937 4 10.9 6.9

4 0.9 3.567 2.667 2.8 10.7 7.9

5 0.7 2.7 2 2 10.7 8.7

6 1.2 2.067 0.867 6.3 9.3 3

7 0.067 2.1 2.033 1.5 7.8 6.3

8 1.83 3.23 1.4 4.5 14.9 10.4

9 0.7 3.03 2.33 6.6 17.6 11

10 0 2.267 2.267 2.6 10.5 7.9

Mean 0.8627 2.7795 1.9168 3.67 11.5 7.83

Max 1.83 3.567 2.667 6.6 17.6 11

Min 0 2.067 0.867 1.5 7.8 3

D1i, distance of the fascia to the intestine before lifting; D2i, distance

of the fascia to intestine after lifting of the abdominal wall; DIFF,

difference; D1v, distance of the fascia to large vessels before lifting;

D2i, distance of the fascia to large vessels after lifting of the

abdominal wall; Max, maximum; Min, minimum

Table 2 Measurements of the intraabdominal pressure

Measurements Median pressure

cm H2O (range)

Before elevation of the fascia (a) 5.4 (4–8.5)

After elevation of the fascia (b) 1.1 (-2–6)

After insertion of the Veress

needle (c)

1.1 (-2–6)

After full CO2 insufflation (d) 12.5 (4–15)

CO2, carbon dioxide
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