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Abstract

Reluctance towards general acceptance of gasless laparoscopic surgery has been mainly due to reservations on whether
these techniques would create a greater extent of pain and surgical stress at the targeted site of abdominal wall lifting, and
also whether the operating space achieved would be sufficient for the scope to be maneuvered effectively and safely in the
abdominal cavity. With the widespread mortality in patients infected by SARS-CoV-2, the most relevant gasless endoscopic
techniques have been revisited to explore options in performing endoscopic procedures, especially in children with more

safety by reducing aerosolized viral contamination.
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Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) also known as Coronavirus disease 2019
(COVID-19) outbreak started in December 2019 in Wuhan,
China and has been declared a pandemic by the World
Health Organization (WHO). This has impacted endo-
scopic surgery as concerns have been raised with regards
to transmission of the virus by surgical smoke generated
during these procedures and contamination during their
release of pneumoperitoneum (PP) [1]. During laparoscopy,
the PP is maintained under pressure within the abdominal
cavity by insufflated carbon dioxide (CO,). Smoke gener-
ated by energy-generating devices during such procedures
is released into the operating room environment through
positive intra-abdominal pressure. There is clear evidence
that laparoscopy can lead to aerosolization of viruses [2].
In the past, skepticism towards general acceptance of gas-
less laparoscopic surgery was mainly due to reservations on
greater extent of pain at the targeted site of abdominal wall
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lifting, and also whether sufficient operating space could
be achieved for the scope to be maneuvered effectively and
safely in the abdominal cavity [3]. Despite these concerns,
with the widespread mortality in patients infected by SARS-
CoV-2, gasless endoscopic techniques have to be revisited to
provide options in performing endoscopic procedures with
more safety by reducing aerosolized viral contamination. A
non-systematic review of the literature was conducted from
Pubmed database to retrieve the most 5 most relevant scien-
tific publications that have been identified and elaborated in
this communication.

Balloon laparoscopy [4]

The balloon laparoscopy system consists of a stabilizing
metal sleeve with a transparent balloon attached at one end,
with the other end having a sealing closure device. After
gaining access to the abdominal cavity, the balloon system
is introduced with the aid of a guide rod. The guide rod is
retracted and the scope is the introduced into the balloon sys-
tem after which the system is sealed by the closure device.
Once in position, the balloon is inflated with air. As there
is no lift to the abdominal wall, this system is restricted to
exploration of organs and obtaining biopsies, but not suit-
able for interventions.
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Gasless laparoendoscopic single site (LESS) surgery
[5]

For these surgical procedures performed in the pediatric age
group of 6-19 year olds, an Alexis wound retractor (Applied
Medical, Rancho Santa Margarita, CA) is utilized as a sin-
gle-access working port with placement through a 2.5-cm
midline umbilical skin incision. Surgical procedures can
then be performed with conventional laparoscopic instru-
ments under vision with a rigid scope. Though gasless LESS
procedures offer easy anatomical access and easier retrieval
of the bulky masses (such as ovarian dermoid cyst), a signifi-
cant disadvantage is the difficult intracorporeal triangulation
of surgical instruments. Furthermore, sometimes establish-
ing the sufficient working space could be difficult due to
poor expansion of the abdominal cavity.

Kirschner wire lift

(1) Abdominal wall wire lift [6]: In this technique, a
10-mm trocar is employed to puncture the right supe-
rior border of the umbilicus through which a scope is
positioned. The patient is then positioned in a Tren-
delenburg’s position and a Kirschner wire (1.2-1.5
in diameter) is adopted to cross subcutaneously about
4 cm from the upper middle part of medioventral line
of the lower abdomen in a horizontal direction, after
which the wire is pierced out from the skin. Lifting
devices are then used to lift abdominal wall with the
desired lifting height adjusted by lifting chain.

(i1) Costal arch wire lift [7]: This method is employed
for left upper quadrant access (splenectomy) with
the patient placed in the right semilateral posi-
tion. A 12-mm port is inserted near the umbilicus
or left upper quadrant, after which the left costal
arch and left upper quadrant are lifted using a sub-
cutaneous Kirschner wire attached to an abdominal
wall-lift system. After this mechanical lift, surgical
procedures can performed on the spleen; however,
the authors state that despite this technique of gas-
less laparoscopic splenectomy being feasible, there
are disadvantages particularly with regards to the
restricted operative working space in some patients.

Abdominal retractor lift [8]

In this technique, two towel clips are used to hold the
lower end of the umbilicus up and an incision of 3 cm
is made large enough to introduce a finger. The abdomi-
nal lift device is used to lift the anterior abdominal wall
under vision using a carefully inserted retractor. The lift
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apparatus is designed such that it lifts the abdominal wall
by raising the umbilicus 10 cm and, hence, providing suf-
ficient space to operate. Combinations of open and laparo-
scopic instruments can be used for the surgical procedure.
Since no gas is introduced, larger instruments could also
be utilized.

Area lift [9]

In this lift technique, subcutaneous 10-20-mm-thick and
15-40-cm-long wires (depending on the age of the patient)
are placed subcutaneously through a stab wound. Each wire
is held by thick sutures to one of a pair of metal plates with
multiple holes for “hanger lifting”. The metal plates are
maintained by clamp hooks attached to an arch that is placed
across the body of the patient with the two ends fixed at both
sides of the operating table. Simultaneous lifting of a pair
of wires produces a wide roof-shaped intra-abdominal space
sufficiently wide for safe placement of 3—5 valveless ports
for laparoscopic procedures. This technique is reported in
pediatric surgical patients with the youngest patient operated
being 8 days old. This gasless laparoscopic surgery using
subcutaneous wiring has also been reported to be more read-
ily applicable to children than to adults who have abundant
subcutaneous adipose tissue.

Discussion

Although five broadly characterized techniques have been
identified in the surgical implementation of gasless laparos-
copy, multiple modification of these systems is available.
Whereas the balloon laparoscopy is specifically tailored for
diagnostic purposes, the other four techniques LESS, Kirsch-
ner wire lifts, abdominal retractor lift and area lift enable the
possibility of interventions. Most of these techniques have
been reported in adults and none of them have been sys-
tematically implemented or investigated in a larger pediatric
surgical group of patients with regards to complications and
technical difficulties in application. Post-operative complica-
tions using these techniques are reported to be related to the
abdominal incision and are similar to the complications of
open surgery: parietal hematoma, infection at the incision
site and dehiscence, but with increased pain at the site of
abdominal lifts [10].

Despite this, proponents of gasless laparoscopy have
focused on the advantages over CO2-PP which was related
to cardiopulmonary compromise as a potentially life-threat-
ening event and risk factors involving alterations in central
venous pressure, various respiratory and endocrinologic
parameters, hypothermia, and gas embolism;[3]; however,
during the present COVID-19 pandemic efficacy of gasless
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laparoscopy options even in pediatrics will have to be re-
explored now more in the interest of public safety with
regards to minimizing SARS-CoV-2 transmission from
patients to operating room staff.
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