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Abstract- Since CO, pneumoperitoneum is the dominant method of laparoscopic exposure due to
facility and good view, its physiologic effects are most relevant to the surgeons. CO,
pneumoperitoneum may affects hemodynamics by increased intra-abdominal pressure (IAP) and the
physiologic effects of absorbed CO,. The adverse effects of both mechanisms relate directly to the
duration of the pneumoperitoneum and the elevation of 1AP. Gasless laparoscopy involves obtaining
exposure for laparoscopy by placing an internal retracting device through a small incision and lifting the
anterior abdominal wall. We designed and made a mechanical wall elevator and used it in 24 patients,
compared with a control group (52 cases) using a conventional laparoscopic cholecystectomy. A
prospective trial was undertaken in Sina Hospital, Tehran University of Medical Sciences from 1998 to
2000. The patients were assigned randomly to two groups. There was a significant decrease in IAP and
CO, consumption in the group using mechanical wall elevator as compared to conventional
laparoscopic cholecystectomy, (mean 1AP of 3.5 mmHg compared to 11.4 mmHg in the control group,
mean CO, volume 17 liters compared to 73 liters in the control group). We recommend this semi-
gasless method in laparoscopy due to safety in performance and significant reduction in IAP through
the surgery. This method provides a satisfactory view and easy performance without any increase in

time or complications. The hospital stay and costs did not increase.

Acta Medica Iranica, 42(2): 131-135; 2004

Key words: Laparoscopic cholecystectomy, abdominal wall, pneumoperitoneum, intra-abdominal

pressure

INTRODUCTION

Since CO, pneumoperitoneum is the dominant
method of laparoscopic exposure due the facility and
good view, its physiologic effects are more relevant
to the surgeons. CO, pneumoperitoneum may affect
hemodynamics by increasing intra-abdominal
pressure (IAP) and the physiologic effects of
absorbed CO,  Adverse effects of CO,
pneumoperitoneum range in severity, by way of
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multiple mechanisms. Some of these adverse effects
may be physiologic responses and some of them are
unusual or complications (1).

The adverse effects of both primary mechanisms
relate  directly to the duration of the
pneumoperitoneum and elevation of intra-abdominal
pressure during the operation. Adequate pneumo-
peritoneum is usually achieved at a pressure of 10 to
15 mmHg.

This level of intra-abdominal pressure seldom
causes complications. Gasless laparoscopy involves
obtaining exposure for laparoscopy by placing an
internal retracting device through a small incision and
lifting the anterior abdominal wall (2-4). This trial
introduced a semi-gasless technique with significant
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reduction of intra-abdominal pressure and CO;
volume to eliminate the complications of
pneumoperitoneum, with no increase in duration of
procedure.

MATERIALS AND METHODS

We designed and made a mechanical abdominal
wall elevator including: Base, Arm, Holder and
Needle (Fig. 1). In order to elevate the intra-
abdominal pressure to 12-14 mmHg, we first
insufflated the abdomen with 1.5 to 2.5 liters of CO,
depending on the size of the abdominal cavity. After
inserting trocars at routine sites and performing
laparoscopy, the needle was inserted through a 3 mm
incision at a point between mid-clavicular and
anterior axillary ports and fixed to the holder. The
holder was then fixed to the arm that had been
screwed to the base (Fig. 2). CO, flow was stopped,
and the procedure continued Intra-abdominal
pressures and CO, volumes were recorded
throughout the procedure. This study was a
descriptive, consecutive and prospective trial that was
carried out from 1998 to the end of 2000, in Sina
Hospital of Tehran University of Medical Sciences.
The patients were randomly assigned to two groups:

the study group (24 cases) in whom the elevator was
used, and the control group (52 cases) with no use of
the abdominal wall elevator. The intra-abdominal
pressure (IAP), CO, volume, and duration of surgery
were recorded. The criteria for laparoscopic
cholecystectomy were gallstones without any
common bile duct (CBD) obstruction or liver
damage, with normal liver function tests. The
sonographic criteria consisted of gallstones with
normal or thickened gallbladder wall, normal
diameters of CBD and intra- or extra-hepatic ducts,
and a normal sonographic pattern of the liver and
pancreas.

RESULTS

There was a significant decrease in intra-
abdominal pressure and CO, consumption. The
average intra-abdominal pressure in study group was
3.547 mmHg compared with 11.459 mmHg in
control group (Fig. 3). The average CO, volume in
study group was 17.22 liters compared with 73.22
liters in control group (Fig. 4). Finally there was no
significant difference in operation time, with an
average of 58 minutes in study group and 61 minutes
in control group (Table 1).

Fig. 1. Abdominal wall elevator
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Fig. 2. Abdominal wall elevator
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Fig. 3. Comparison of mean IAP between control and study
groups (mmHg) Fig. 4. Comparison of average CO, volume (lit) between
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control and study groups.

Table 1. Results of study

Max Min Mean SD NO

Criteria SG CG SG CG SG CG SG CG SG CG

IAP (mmHg) 11 15 1 10 3.547 11459 145 1.28 24 52

CO2 (liter) 66 200 41 14 1722 7322 176 55 24 52

Time (minute) 150 180 30 35 58 61 0.25 0.27 24 52

SG= Study group, CG= Control group

DISCUSSION On the other hand the Japanese researchers (11,12)
recommend the use of an abdominal wall elevator.
Pneumoperitoneum is not an entirely safe They have not found any differences between
modality based on the experience of surgeons (5-7). conventional and gasless laparoscopic cholecys-
The risks of pneumoperitoneum may be divided into tectomy (10,13-18). Koivusalo et al. found that mean
several types including: a) during the operation b) arterial pressure was higher in conventional group
during the maintenance and c) at the termination throughout the operation. Urine output was
(1,6,8). The most important complications and risks significantly higher with retractor group (9). In order
that take place during the maintenance of to have a good view and exposure and reducing the

pneumoperitoneum are due to elevation of intra-
abdominal pressure and physiologic effects of
absorbed CO,. CO, pneumoperitoneum with
increased AP impairs splanchnic circulation by
compressing vessels. Cardiovascular complications
related to pneumoperitoneum including gas
embolism, decrease in cardiac output, dysrhythmia,
hypotension or hypertension. are well-defined (6,7,9).
In addition to the intra-operative compression of
intra-abdominal organs by CO, pneumoperitoneum,
the slow release of stored CO, postoperatively is a
possible explanation for the long-lasting effect of
impairment in pH. With the retractor method, pH
value does not decrease perioperatively. Thus the risk
of splanchnic ischemia is minimal with gasless
method. Also, the pulmonary and hemodynamic
changes and the effect of CO, pneumoperitoneum on
renal and abdominal visceral blood flow and other
rare complications have been discussed (6,7,9).
Gasless laparoscopy for decreasing or elimination of
the above complications has been described (2,3,10),
but the complications observed with gasless
laparoscopy such as intestinal hooking, abdominal
wall pain and necrosis, wound complications and
impaired view and exposure must parallel those seen
in standard laparoscopy. Johnson et al. used a
butterfly-shaped abdominal wall elevator in
laparoscopy for tubal ligation. They did not
recommend their method due to limitation of view.
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other complications, we describe semi-gasless
technique and recommend this method due to safety
in performance and significant reduction in intra-
abdominal pressure and CO, consumption through
the surgery. In conclusion, gasless laparoscopic
surgery is recommended due to reduction in
pulmonary and cardiovascular effects associated with
conventional methods. There are several types of
abdominal wall elevators used in laparoscopic
surgery with different success rates. We recommend
this semi-gasless method in laparoscopy due to safety
in performance and significant reduction in IAP
throughout surgery. It provides a good view and easy
performance without any increase in time or
complications. The hospital stay and costs did not
increase.
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