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Background: Due to the characteristics of non-flammable carbon dioxide and high blood solubility, the
use of carbon dioxide to establish artificial pneumoperitoneum in clinical laparoscopic surgery at present
has stable pressure and mild complications after absorption, which is easy to be accepted by the majority of
patients.

Methods: The key terms “gynaecological laparoscopic surgery”, “carbon dioxide”, “gas belly” and
“humidity” were used, and relevant documents were searched using several databases. Relevant factors
were analyzed, such as intraoperative conditions, length of operation, postoperative pain, use of analgesics
(morphine), and core temperature.

Results: Scarching of the databases from establishment to February 28, 2021 revealed 119 related
publications, of which 13 were included in the meta-analysis. The results showed that 90% humidified
carbon dioxide could effectively prevent patients from hypothermia relative to dry gas during surgery at
standard room temperature and could also relieve pain on the day after surgery. The use of postoperative
analgesics was reduced, and there were significant differences in indicators such as hospitalization time.
Compared with dry carbon dioxide, there was still a significant difference in pain on the day after surgery
using humidified carbon dioxide perfusion [MD =1.59 (1.35, 1.82), Z=13.04 (P<0.00001), df=5 on the
first day after surgery]. The dosage of analgesic drugs (morphine) one day after laparoscopic surgery was
significantly improved [MD =0.25 (-0.04, 0.54), Z=1.68 (P=0.09), df=3 on the day after surgery].
Discussion: Humidifying carbon dioxide by 90% can effectively prevent hypothermia during surgery,

relieve pain on the day after surgery, and improve laparoscopic fogging during surgery.
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Introduction relative humidity), and temperature (20-25 °C) is the basis

Laparoscopy is widely used in clinical obstetrics and for the implementation of gynaecological laparoscopic

gynaecology surgery, and compared with traditional Surgery.

methods, it is less invasive, safer, and produces However, studies have shown complications such as
satisfactory results. The establishment of a carbon dioxide hypercapnia and acidosis may occur when humidified
pneumoperitoneum with proper pressure, humidity (0-5% carbon dioxide is used. Temperature changes may also
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occur including intraoperative hypothermia (perioperative
hypothermia) which may be caused by dry carbon dioxide
gas stimulating mucosa, damaging tissues, and increasing
oxygen consumption to disrupt the thermal balance of
the body. In turn, this may prolong postoperative hospital
stays, increase abdominal adhesions, and cause other health
problems.

The technique of establishing a pneumoperitoneum by
the intraoperative infusion of humidified carbon dioxide has
been studied and applied clinically to reduce these effects (1).

Several kinds of humidification devices to establish
carbon dioxide humidification of the pneumoperitoneum
have been proposed. The first use of humidifying gas was
in 1991 by Koninckx et al. (2), who used a “Persufflator”
device to moisten the pneumoperitoneal environment.
Their theory was that this would reduce the length of the
operation and the risk of complications, better expose the
laparoscopic field of vision, and prevent the formation
of smoke during the operation leading to fogging of the
laparoscopic endoscope.

Korell et al. and Ott et al. found that the use of gas
humidification using 88-95% perfusion to form a carbon
dioxide pneumoperitoneum could reduce the probability
of perioperative hypothermia and intraperitoneal mucosal
injury, decrease postoperative pain, and shorten recovery
time in laparoscopic obstetrics surgery (3,4). However,
many practitioners and researchers doubt the positive
benefits observed can be fully attributed to the use of
humidified carbon dioxide gas perfusion.

The innovation of this study lies in the integrated
analysis of relevant literature on the influence of
pneumoperitoneum established by different carbon dioxide
gas humidity on gynecological laparoscopic surgery. The
following factors that may influence the operation during
and after operation were mainly evaluated: volume of
intraoperative gas consumption, duration of surgery, fog
of laparoscopic endoscopic lens, length of postoperative
hospital stay (recovery time), use of analgesics (morphine),
and postoperative pain on the day after surgery.

We present the following article in accordance with the
PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-1517).

Methods
Literature search

Composite logic retrieval and Boolean logic retrieval were
used to select relevant literature, and the search terms
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“gynaecological laparoscopic surgery”, “carbon dioxide”,
“gas belly” and “humidity” were used. The PubMed,
Medline, Embase, Chinese Biomedical Literature, China
National Knowledge Network (CNKI), Wanfang, VIP, and
Google Academic databases were searched. All literature
and reference lists of published reviews were traced to find
those not indexed by the database, and the search time was
from the establishment of the database to February 28,
2021. The quality of literature was evaluated using Rev Man
5.3 provided by the Cochrane system, and all search words
were combined freely.

Inclusion and exclusion criteria

The included literature met all the following criteria: (I)
the subjects of the study were recipients of gynaecological
abdominal surgery; (II) the study methods were random
studies; and (III) the research data included postoperative
pain, postoperative analgesics use, length of stay, iatrogenic
hypothermia, and recovery time, as well as intraoperative
lens fogging, operation time, and intraoperative gas
consumption volume.

Literature was excluded for any of the following reasons:
(I) laparoscopy was combined with other medical methods;
(I) other unrelated factors were found during the operation
to prolong the operation time; (III) the literature data was
duplicated; (IV) accurate data could not be obtained; and (V)
reliable data could not be provided.

Quality assessment

The Newcastle-Ottawa Scale (NOS) of the Cochrane
Collaboration was utilized to evaluate the pathologic control
studies. A star system (full score is nine stars) was adopted
to measure the results of study subjects, case comparison,
and inter-group comparison. Selected literature with seven
stars or above was considered as high quality and having low
risk bias, and that with one star or no stars was considered
low quality and having high risk bias. Literature with two-
six stars was considered to be of medium quality and having
medium risk bias.

Data extraction

Data extracted included (I) first author and year of
publication; (II) number of subjects; (III) number of cases
of pneumoperitoneum established in gynaecological
laparoscopy; (IV) year of study establishment; (V) research
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Literature retrieval

Xu et al. Meta-analysis of gynaecological laparoscopic

Databases such as PubMed and Cochrane are
retrieved using the terms “humidified and gynaecologic
»| laparoscopy”. Databases such as Wanfang and CNKI
were then searched using “humidification (heating,
temperature) and gynaecological laparoscopy”

Y

119 publications were retrieved

Exclusion: of these, 31 were animal experiments and
4 were technical operational reviews

Y

84 clinical publications retrieved

Exclusion: 51 publications could not be further analyzed because accurate and
reliable data could not be provided

Y

33 publications remain

and 3 non-follow-ups

Exclusion: 10 case reports, 6 meta-analyses, 1 review,

Y

surgery and postoperative effects

13 publications incorporated the influence of gynaecological
laparoscopic CO, gas temperature and humidity on the effects of

Figure 1 Schematic diagram of the literature screening process.

design type; and (VI) surgical instructions signs and types of
surgery.

Evaluation indicators included: (I) postoperative
analgesia; (II) use of analgesic drugs; (III) hypothermia;
(IV) operation time; (V) recovery time; (VI) length of
hospital stay; (VII) intraoperative lens fogging; and (VIII)

intraoperative carbon dioxide gas consumption volume.

Statistical methods

Review manager 5.3 was adopted for meta-analysis. For
continuous variables, MD or SMD and 95% confidence
interval (CI) were used as the efficacy analysis statistics. The
included literature was first tested for heterogeneity using
a Q test, and Rev Man’s risk of bias assessment chart was
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utilized to assess the risk bias. Each effect was expressed
using a 95% CI. When the heterogeneity test showed that
P>0.1 and I’<50%, the fixed effects model was adopted and
when the heterogeneity test showed that P<0.1 and I'>50%,
the random effects model was adopted.

Results
Literature collection results and NOS scale rating

A total of 119 publications were retrieved from the
establishment of the database to February 2021 with 13
(5-17) meeting all criteria for further analysis as shown in
Figure 1. NOS rating was then performed, and the general
characteristics of the literature are shown in Table 1.
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Table 1 General information of the included literature
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Author Operation time/min Total Humidified gas Dry gas Age of patient Star rating system score
Groene P 2020 60 48 24 24 - 5
Mao QY 2015 180 74 35 39 - 6
Sammour T 2010 108 20 10 10 44 5
Benavides R 2009 76 73 38 35 51.5 7
Manwaring JM 2008 63 148 82 67 48.5 7
Davis SS 2006 83 22 11 11 42.55 6
Champion JK 2006 61 50 25 25 42.75 7
Diamond MP 2005 70 60 30 30 - 5
Yu TC 2013 96 190 95 95 46.5 5
Kissler S 2004 85 97 48 49 46.9 6
Farley DR 2004 91 66 32 34 50.54 6
Nguyen NT 2002 89 60 30 30 37 7
Demco L 2001 72 40 20 20 44 7

Evaluation results of literature risk bias

Figure 2 is the funnel chart of the included research
literature, and Figures 3 and 4 are the Rev Man analysis
showing that the included literature are not biased.
According to the funnel plot, the included literatures
were distributed on both sides of the midline, which was
basically symmetric, indicating that the included literatures
had high research accuracy and no bias in publication. For
each methodological feature of the included literature,
the evaluation results were input into the software to
generate a bias risk evaluation chart. From the chart, the
random sequence generation (selection bias), allocation
hiding (selection bias), blind method of result evaluation
(measurement bias), and incomplete result data (follow-
up bias, selective reporting (reporting bias) are obviously
at low-risk bias. The blinding (implementation bias) and
other low-risk bias evaluations of subjects and researchers
are also not high. In cases where a certain bias evaluation
of individual literature was relatively high, this was not
considered to affect the research of analytical factors.

Postoperative pain and analgesic use

Figure 5 shows the use of humidified carbon dioxide to
establish a pneumoperitoneum during laparoscopic surgery
in obstetrics and gynaecology can greatly improve pain
scores on the day after surgery [MD =0.56 (0.46, 0.65),
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Z=11.13 (P<0.00001), df=3]. In contrast to dry carbon
dioxide gas to establish a pneumoperitoneum, there is a
considerable difference in pain on the day after surgery
[MD =1.59 (1.35, 1.82), Z=13.04 (P<0.00001), df=5 on the
first day after surgery]. Similarly, the forest plot in Figure 6
shows the use of humidified carbon dioxide perfusion
remarkably improves the dosage of analgesic drugs
(morphine) on the day of surgery and the day after, [MD
=0.25 (-0.04, 0.54), Z=1.68 (P=0.09), df=3 on the surgery
day; MD =1.49 (1.15, 1.84), Z=8.58 (P<0.00001), df=3
on the day after surgery]. Figure 7 shows the temperature
forest plots of gynaecological laparoscopic heating and
humidifying gas compared with standard room temperature
dry gas during and after operation, and Figure § shows the
temperature forest plots of the anesthesia recovery time
and hospitalization days of heating humidified gas for
gynaecological laparoscopy compared with standard room
temperature dry gas.

Surgical procedure

The forest plots in Figure 9 show that compared
with the use of dry carbon dioxide gas to establish a
pneumoperitoneum, the consumption of carbon dioxide gas
volume and the fogging of the laparoscopic endoscopic lens
are substantially different, and the length of laparoscopic
surgery is also significantly better using humidified
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gas [operating time MD =-0.38 (-0.75, -0.02), Z=2.04
(P<0.00001), df=4; fogging of the endoscope lens MD =0.57
(0.39, 0.74), Z=6.37 (P<0.00001), df=3; gas consumption
volume MD =-0.82 (-0.93, -0.70), Z=14.36 (P<0.00001),
df=7].

Discussion

During short-term surgery, hypothermia can improve
the body’s tolerance to ischemia and hypoxia and reduce
the oxygen consumption of tissues and organs. However,
prolonged operation time and low body temperature
may cause complications, increase pain, and lengthen
recovery times, and the use of humidified carbon dioxide
gas to establish a pneumoperitoneum during laparoscopic
gynaecological surgery can effectively avoid decreases
in body temperature during prolonged operation times.
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Figure 2 Funnel chart of included literature.
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Carbon dioxide is the gas most used as it has several
advantages over other gases including it being colorless and
odorless, inexpensive, having low flammability, and being
easily soluble in water.

As the volume of carbon dioxide gas consumed during the
operation increases, continuous and frequent replenishment
is required, and in this process, heat loss caused by gas
exchange will further cause the body temperature to drop.
This study showed that the use of humidified carbon
dioxide gas to establish a pneumoperitoneum effectively
reduced pain on the day after surgery and increased the core
temperature during laparoscopic surgery.

In the study of Demco et al. (17), the use of humidified
carbon dioxide gas to establish a pneumoperitoneum
was shown to reduce the pain evaluation of patients after
laparoscopic surgery and reduced the dosage of analgesic
drugs (morphine), although these results were not supported
by Birch et 4l. who in a similar study found no reduction in
pain levels (18). The establishment of a pneumoperitoneum
usually involves perfusion with gas at room temperature,
that is, 20-21 °C, which can cause the body temperature to
drop if the operation time is prolonged.

While Sajid et 4l. (19) found that the use of humidified
gas to establish a pneumoperitoneum could effectively
prevent body temperature from falling during laparoscopic
surgery, there are many factors influencing this. Heat loss
is usually caused by radiation, convection, conduction,
and heat evaporation through the surface of the body
and the respiratory tract. Evaporation of heat around the
surgical wound during surgery, unheated inhaled anesthetic
gas, peritoneal irrigation, intravenous infusion, and long
operation times may also cause the patient’s core body
temperature to drop.

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

! l Il Il ]
r T T T 1
0% 25% 50% 75%  100%

. Low risk of bias

|:| Unclear risk of bias

B High risk of bias

Figure 3 Risk bias evaluation results.
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Blinding of participants and personnel (performance bias)

Selective reporting (reporting bias)
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Figure 4 Deviation project risk in each study.

Studies have revealed that when the time of laparoscopic
surgery was prolonged, especially when exceeding three
hours, the probability of hypothermia and the volume of
gas consumed during surgery significantly increase. After
laparoscopic surgery, patients are prone to procedural
complications such as hypokalemia, coagulopathy, and
increased oxygen consumption, and an effective means to
reduce the occurrence of complications during and after
surgery is to prevent the fall in temperature. In addition,
the degree of wound bleeding and postoperative wound
infection are also related to hypothermia during surgery,
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which can also effectively shorten the postoperative
recovery time of patients (20). In the analysis of body
temperature items, this study focused on the significant
heterogeneity of the research. The international use of
external warming blankets during surgery is common and
may have caused data errors when determining factors
effecting body temperature.

There are significant differences in the length of
hospital stay in patients who undergo laparoscopic surgery
in obstetrics and gynaecology with the use of humidified
carbon dioxide gas and dry carbon dioxide gas to establish
a pneumoperitoneum, with the duration of hospital stay
reduced in the former. However, it should be noted that
in the literature included in this study, the length of
hospitalization was short, which may affect the final analysis
results.

The surgical field of vision during laparoscopy is
extremely important, and serious consequences may evolve
if it is blurred or impeded. The humidity created by a
carbon dioxide pneumoperitoneum is one of the main
factors for fogging of the laparoscopic endoscopic lens,
and some researchers believe increasing humidified carbon
dioxide will minimize the fogging effect. However, this
proposal is not supported by the literature included in
this study, which suggests there is no correlation between
humidity and fogging, and that the carbon dioxide
temperature is more likely to affect lens fogging (21).

Some researchers believe that carbonic acid generated
by the use of dry carbon dioxide gas in establishing a
pneumoperitoneum stimulates the diaphragm, causing
diaphragm pain, radiating shoulder radiating pain, and
other symptoms because of the low body temperature and
slow carbon dioxide metabolism. In contrast, humidified
carbon dioxide inhibits the production of inflammatory
cytokines and reduces pain sensitivity.

However, it should be noted that there are no clinical
studies to date proving peritoneal tissue is affected by a
carbon dioxide pneumoperitoneum during laparoscopic
surgery in obstetrics and gynaecology and animal
experiments demonstrating that this reduces dryness of
the peritoneum (22) are required. Long-term studies of
postoperative effects and complications are also required.

Conclusions

Composite logic retrieval and Boolean logic retrieval
were used to select 13 publications for meta-analysis to
explore the influence of different degrees of humidified
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A

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Champion JK2006  -0.089 0.283 15 -0.644 0.466 15 11.0% 0.56 [0.28, 0.83)
Manwaring JM2008  -0.237 0.259 81 -0.745 0.271 67 51.3% 0.51[0.42,0.59] L
Mao QY2015 -0.843 0.33 35 -1.49 0197 38 354% 0.65(0.52,0.77) -
Sammour T2010 -0.25 0.367 10 -0.469 0.968 10 2.3% 0.22[-0.42, 0.86) ]
Total (95% Cl) 141 131 100.0% 0.56 [0.46, 0.65] L 4
Heterogeneity: Tau?= 0.00; Chi*= 4.23, df = 3 (P = 0.24); F= 29% t t

Test for overall effect: Z=11.13 (P < 0.00001)

E 1
-1 -05 0 05 1
Favours [experimental] Favours [control]

B

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Davis $52006 -0.192 0427 11 -1.029 0.646 1 6.1% 1.47[0.51, 2.43)
Demco L2001 0 0.302 23 -0.592 0.592 21 13.3% 1.25[0.60, 1.91)
Manwaring JM2008 0 0.258 36 -0.506 0.506 39 22.8% 1.23[0.74,1.73) ==
Mao QY2015 -1.035 0.337 30 -1.695 0.375 30 15.2% 1.831.22, 2.44) —
Nguyen NT2002 -0.395 0.452 10 -1.28 049 10 4.9% 1.80(0.72, 2.87) I
Sammour 72010 -0.115 0145 81 -04 017 67 37.7% 1.81[1.42,2.19) —
Total (95% CI) 191 178 100.0% 1.59 [1.35, 1.82] *
Heterogeneity: Tau®= 0.00; Chi*= 5.03, df=5 (P = 0.41); F=1% " 5 S $ :

Test for overall effect: Z=13.04 (P < 0.00001)

Favours [experimental] Favours [control]

Figure 5 Forest plots of abdominal pain after gynaecological laparoscopic humidified gas compared with standard room temperature dry gas

(A, the operation day; B, 1 day after the operation).

A

Experimental Control Mean Difference Mean Difference
Study or Subgrou, Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Benavides R2009 -0.115 0.234 38 -0.574 0345 36 25.0% 0.46 [0.32, 0.59] B
Farley DR2004 0.036 0.246 32 0.446 0519 34 236% -0.41[-0.60,-0.22) —=—
Manwaring JM2008 -0.14 0.203 44 -0.539 0.258 66 25.8% 0.40(0.31, 0.49) -
Nguyen NT2002 -0.142 0.259 81 -0.648 0.365 67 256% 0.51(0.40, 0.61) -
Total (95% Cl) 195 203 100.0% 0.25 [-0.04, 0.54] i
Heterogeneity: Tau®= 0.08; Chi*= 70.66, df= 3 (P < 0.00001); "= 96% 5 g . 3 3

Test for overall effect: Z=1.68 (P = 0.09)

Favours [experimental] Favours [control]

B
Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI

Benavides R2009 -0.115 0.234 38 -0575 0.344 36 425% 1.56[1.03, 2.08] ——

Davis 852006 0.315 0.429 11 -0.526 1.156 11 14.7% 0.93[0.04,1.82] =

Kissler 52004 -0.079 0.203 48 -0477 0319 19 32.0% 1.63[1.03, 2.24] ——
Sammour T2010 -0.783 0.241 10 -1.21 0.266 10 10.8% 1.61 [0.57, 2.65] _—

Total (95% CI) 107 76 100.0% 1.49[1.15, 1.84] <
Heterogeneity: Chi*= 1.87, df= 3 (P = 0.60); F= 0% " p " i ! !

Test for overall effect: Z=8.58 (P < 0.00001)

Favours [experimental] Favours [control]

Figure 6 Forest plots of morphine usage after heating and humidifying gas in gynaecological laparoscopy compared with standard room

temperature dry gas (A, the operation day; B, 1 day after the operation).
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A Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% ClI
Farley DR2004 0 0.246 32 -0.483 0.483 34 47.7% 0.48(0.30,0.67] -
Manwaring JM2008  0.234 0.259 81 -0.274 0742 67 46.2% 0.51(0.32,0.69] -
Sammour T2010 0.333 0.233 10 -0123 079 10  6.2% 0.46[-0.05,0.97] h
Total (95% CI) 123 111 100.0% 0.49[0.37,0.62] L
Heterogeneity: Chi*= 0.06, df= 2 (P = 0.97); F= 0% 2 1 ) 1 2
Test for overall effect: Z=7.63 (P < 0.00001) Favours [experimental] Favours [control]
B Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Champion JK2006  -0.221 0.284 25 -0.777 0.335 25 152% 0.56(0.38,0.73] =
Farley DR2004 -0.167 0.247 32 -065 0317 34 242% 0.48[0.35,062) -
Kissler 52004 4.745 0.589 23 3.59 5.899 21 01% 1.16[-1.38,3.69] >
Manwaring JM2008  -0.571 0.341 48 -1.239 0.096 49 450% 0.67[0.57,0.77) L
Nguyen NT2002 0.166 0.258 81 -0.34 0673 67 155% 0.51[0.34,0.68] ==
Total (95% Cl) 209 196 100.0% 0.58[0.51, 0.65] L ]
Heterogeneity: Chi*= 5.89, df = 4 (P = 0.21); F= 32% 2 1 ? 1 2

Test for overall effect: Z=16.96 (P < 0.00001)

Favours [experimental] Favours [control)

Figure 7 Temperature forest plots of gynaecological laparoscopic heating and humidifying gas compared with standard room temperature
dry gas during and after operation (A, during the operation; B, after the operation).

A

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Benavides R2009 -0.286 0.235 38 -0.748 0175 36 28.3% 0.46 [0.37, 0.56) -
Champion JK2006 0.205 0.284 25 -0.35 0.761 25 31% 0.551(0.24,0.87) -
Davis 552006 0.043 0.426 11 -0.793 0.879 " 1.0% 0.84(0.26,1.41)
Demco L2001 -0.578 0.323 20 -1.211 0.054 20 13.9% 0.63(0.49,0.78) -
Farley DR2004 -0.276 0.247 32 -0.761 0.209 34 21.8% 0.48 [0.37, 0.60) et
Kissler S2004 -0.459 0.306 23 -1.058 0141 21 14.7% 0.60(0.46,0.74) -
Manwaring JM2008  -0.032 0.258 81 -0.538 0474 67 17.3% 0.51(0.38, 0.63) -
Total (95% CI) 230 214 100.0% 0.52[0.47, 0.58] ¢
Heterogeneity: Tau®= 0.00; Chi*=6.71, df= 6 (P = 0.35); F=11% 3 1 5 1 )
Test for overall effect: Z= 18.21 (P < 0.00001) Favours [experimental] Favours [control]
B Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Champion JK2006 0 0.283 25 -0.554 0.554 25 20.4% 055[0.31,0.80] — .
Davis 852006 0 0.426 11 -0.836 0.836 11 39% 0.84([0.28,1.39]
Farley DR2004 0.089 0.246 32 -0.394 0572 34 27.4% 0.48[0.27,0.69] —
Mao QY2015 0 0.302 23 -0.592 0.592 21 15.3% 059[0.31,0.87] _—
Nguyen NT2002 -0.108 0.316 35 -0.729 0512 39 33.0% 062[0.43,0.81] —-
Total (95% Cl) 126 130 100.0% 0.57 [0.46, 0.68] *
Heterogeneity: Chi*= 1.84, df= 4 (P = 0.77); F= 0% 2 1 5 1 1

Test for overall effect: Z=10.20 (P < 0.00001)

Favours [experimental] Favours [control]

Figure 8 Temperature forest plots of the anesthesia recovery time and hospitalization days of heating humidified gas for gynaecological

laparoscopy compared with standard room temperature dry gas (A, recovery time from anesthesia; B, hospitalization days after operation).
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Figure 9 Forest plots of operation time, endoscope lens fogging, and gas consumption volume of heated humidified gas for gynaecological

laparoscopy compared with standard room temperature dry gas (A, operation time; B, endoscope lens fogging; C, gas consumption volume).

carbon dioxide on the intraoperative and postoperative
characteristics of patients receiving obstetrics and
gynaecological laparoscopic surgery.

The results showed that the use of carbon
dioxide humidification to about 90% to establish a
pneumoperitoneum maintained the core temperature
of perioperative patients, prevented laparoscopic
endoscopic lens fogging, reduced peritoneal tissue damage
and postoperative complications, decreased patient’s
perioperative pain and shortened their recovery time.

© Annals of Palliative Medicine. All rights reserved.
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