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Abstract
Background:
Laparoscopic surgery has evolved over a past few decades and continues to advance. When
compared with open surgeries, laparoscopic surgeries have several advantages of faster
recovery and decreased postoperative pain. The workplace so created by pneumoperitoneum
has its negative implications on cardiovascular, pulmonary and intrabdominal organ
functioning. Several trials have been done to see these impacts using low pressure and
standard pressure pneumoperitoneum. Recently attention is focused on improving clinical
outcomes based on altering the laparoscopic surgical environment.
Methods: Systematic review of all randomized controlled clinical trials and observational
studies comparing low versus standard pressure pneumoperitoneum.
Results and conclusions:
In healthy individuals undergoing laparoscopic procedures, limited data are available to
suggest supremacy of low-pressure pneumoperitoneum over standard pneumoperitoneum.
However certain parameters seem to have an impact with low-pressure pneumoperitoneum
but to generalize at present with lack of significant randomized controlled clinical trials
would be inappropriate. One can safely conclude that low-pressure settings does seem to
reduce postoperative pain and would be safer in patients with the high-risk group but in lowrisk patients using low-pressure settings would risk the safety with regard to workspace and
dissection.
Keywords: Laparoscopic surgery, pneumoperitoneum, Pressure difference.
their safety and usefulness have arisen.
Introduction
The advantages of laparoscopic procedure
Usually, an intraperitoneal pressure of 12
over open techniques are undeniable.
mm Hg is used during standard
However, in recent events of evidence
laparoscopic surgical
regarding the use of low pressures to
procedures1. And in the era to be more
create pneumoperitoneum being better
minimally invasive, use of low-pressure
than
the
standard
pressure
pneumoperitoneum has come as a boon.
pneumoperitoneum, concerns regarding
Despite very little data that exists on the
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LC: Laparoscopic Cholecystectomy; LH: Laparoscopic Hysterectomy;
LDN: Laparoscopic Donor Nephrectomy
Table 2: Quality Assessment
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safety of performing laparoscopy using
Methods:
peritoneal pressures below standard
This narrative review will discuss the
pressure 10-11, using less CO2 insufflation
impact of pneumoperitoneum at standard
can actually avert postoperative morbidity
pressure (12 mm Hg) versus low-pressure
on an already compromised patient.
settings (8mm Hg) on the patient
However, in an uncompromised patient,
postoperative period. Articles included in
risking space constraints with poor
this review were identified via PubMed
visualization would not be beneficial.
database using following search string:
Influence of pressure on adhesion
‘low-pressure pneumoperitoneum and
formation, intraocular and intracerebral
standard pressure pneumoperitoneum. The
pressure
and
thromboembolic
search was limited to English language
complications remain uncertain as no
articles and review of more than 100
human trials have been performed.
publications was conducted and additional
A Cochrane review in 2009 concluded that
publication was identified from citations
the
safety
of
low-pressure
within individual articles.
pneumoperitoneum is
yet to be
established.2
Results and discussion:
Table 1: Characteristics of Randomized controlled trials.
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Of 100 papers searched, 31 were included
after the abstract and full-text screening.
Characteristics of the included randomized
studies are shown in table 1 and 2.The
quality assessment of the available
evidence and their grading with outcomes
are shown in table 3. Influence of pressure
on various patient outcomes was studied.
Pain
Pain after a laparoscopic procedure has
three components: referred shoulder pain,
wound pain, deep intraabdominal pain.3
Referred pain is mostly due to CO2
induced diaphragm / phrenic nerve
irritation Deep intraabdominal pain is
mostly due to traction on bowel,
abdominal wall stretch and compression of
intraabdominal organs. Few blinded
studies
suggested
decreased
pain
postoperatively
in
low-pressure
pneumoperitoneum
but
were
not
statistically significant.4, 5, 6, 7
Certain studies suggested that a low
intraperitoneal pressure (8mm Hg) is better
for regeneration of injured peritoneal
tissues than the standard intraperitoneal
pressure (12 mm Hg) during the
perioperative period.11but all these studies
were not randomized and the duration of
surgery was also short.
Pulmonary functions: Another important
fact that was gathered during analysis of

articles was that pneumoperitoneum
increases the respiratory system elastance.
Pneumoperitoneum could stiffen the
abdominal wall and diaphragm while
raising pleural pressures and compressing
the lungs.
When exposed to high sustained pleural
pressure, Lungs become stiffer secondary
to airway closure, as in obesity.12but
studies concluded that although the
pneumoperitoneum increases respiratory
system elastance, chest wall dimensions;
the inspiratory action of diaphragmatic
tension on rib cage counteracts the
expiratory effect of increased abdominal
pressures.
Postoperative pulmonary function tests
were evaluated by three randomized
controlled trials which showed no
difference in pulmonary function tests.4, 6,
and 13
Cardiac function
Studies comparing effect of low pressure
vs. standard pressures on cardiac function
did not observe any significant difference
in cardiac index and mean arterial
pressure.14-18
However, in one study done on porcine
model,
improved
cardiopulmonary
response was observed with low-pressure
pneumoperitoneum as compared to
standard pressure pneumoperitoneum.19
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Liver function tests
None of the trials demonstrated
persistently raised liver enzymes or liver
failure. Studies done, showed pressure
dependent decrease in hepatic blood flow
and enzyme elevations of AST and
ALT.20, 21, 22
However, a trial using indocyanine green
elimination tests showed decreased value
at standard pressure(14 mm Hg) when
compared with low pressure group.14
Low-pressure
pneumoperitoneum
is
associated with less liver and kidney injury
when compared to standard pressure
pneumoperitoneum, this does not seem to
have clinical implications for healthy
individuals.
A study done on dogs showed that
irrespective of the pressures, significant
increases were noticed in gamma glutaryl
transferase, ALT, AST, creatinine levels in
laparoscopic surgeries which suggested
that in compromised functions and
prolonged
surgeries,
low-pressure
pneumoperitoneum may be considered.22
Renal function tests
Very few human trials have been
conducted comparing renal functions at
different pressure settings. In two RCT,
despite the urine output being lower at
standard pressure settings, there was no
Difference in the creatinine levels.7, 23
Thromboembolic complications
The incidence of
thromboembolic
complications at different pressure settings
has not been studied so far. However
certain studies indirectly hinted at risk by
evaluating blood flow velocity which was
decreased at standard pressures and
diameter of blood vessels which was not
significantly affected.4, 24, 25
Anastomosis healing
No literature citing leakage at anastomosis
site at various pneumoperitoneal pressure
settings found.
Intracranial pressure
No adult trials comparing effects of low
pressure versus standard pressure have
been done. However, a study done in
children comparing low and standard

pressure setting showed no changes in
cerebral blood flow and cerebral
oxygenation.26 Although it has been
observed that pressure-dependent increase
up to 25 cm H2O at insufflation pressure
of 15 mm Hg has been found.27
Intraocular pressure
Although increase in intraocular pressure
has been found in laparoscopic surgeries
when compared to open surgeries clinical
trials comparing intraocular pressure in
low
versus
normal
pressure
pneumoperitoneum are lacking.28-29
Quality of surgical conditions
The operative workspace decreases at lowpressure pneumoperitoneum settings and
hence the risk of intraabdominal injuries
increases. One study did evaluate this
constraint of decreased visibility and
decreased space for dissection along with
surgeons discomfort in a low-pressure
pneumoperitoneum group compared to
standard pressure.6
Deep neuromuscular blockade helps in
relieving space constraint in low-pressure
pneumoperitoneum when compared to
moderate neuromuscular blockade.30
Regarding incidence of adverse events and
conversions to open procedures, lowpressure settings may be a cause as
compared to standard pressure settings.7,
31
Conclusion:
In
healthy
individuals
undergoing
laparoscopic procedures, limited data are
available to suggest supremacy of lowpressure pneumoperitoneum over standard
pneumoperitoneum. However certain
parameters seem to have an impact with
low-pressure pneumoperitoneum but to
generalize at present with lack of
significant randomized controlled clinical
trials would be inappropriate. One can
safely conclude that low-pressure settings
does seem to reduce postoperative pain
and would be safer in patients with the
high-risk group but in low-risk patients
using low-pressure settings would risk the
safety with regard to workspace and
dissection.
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