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Abstract: Laparoscopy is a procedure that ultimately reduces hospital stay time and speeds up
post-operative recovery. It is mainly performed in high-income countries but its implementation
in many low- and middle-income countries (LMICs) is increasing. However, no aggregate data
exist regarding the outcomes of this procedure in resource-limited settings. We retrospectively
reviewed all cases of laparoscopy recorded from January 2007 to March 2017 at the Department of
Surgery of Beira to assess the related outcomes. Moreover, we performed a systematic review of
the laparoscopic practices and outcomes in low-income countries. Data from the Department of
Surgery of Beira identified 363 laparoscopic procedures, mainly relating to gynecological diseases,
cholelithiasis, and appendicectomy with only a 1.6% complication rate (6 cases) and a 1.9% conversion
rate (7 cases) to open surgery. The systematic review showed a pooled risk of overall complications
significantly lower in laparoscopic vs. open appendicectomy (OR = 0.43; 95% CI 0.19-0.97; 12 = 85.7%)
and a significantly lower risk of infection (OR = 0.53; 95% CI 0.43-0.65; 12 = 0.00%). The pooled
SMD in operation duration in laparoscopic vs. open appendectomy was 0.58 (95% CI —0.00; 1.15;
12 = 96.52), while the pooled SMD in hospitalization days was —1.35 (95% CI —1.87; —0.82; 12 = 96.41).
Laparoscopy is an expensive procedure to adopt as it requires new equipment and specialized trained
health workers. However, it could reduce post-operative costs and complications, especially in terms
of infections. It is crucial to increase its accessibility, acceptability, and quality particularly in LMICs,
especially during this COVID-19 era when the reduction of patient hospitalization is essential.

Keywords: laparoscopy; low-income countries; minimal invasive surgery

1. Introduction

Laparoscopy is defined as a type of surgical procedure that allows medical doctors
to access the abdomen, pelvis, or thorax through small incisions on the skin [1]. The
main advantages are: (I) to shorten the hospital stay and the recovery time, (II) to reduce
pain and post-surgery bleeding, and (III) to minimize scarring [1]. Laparoscopy can be
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used to perform both diagnostic and treatment procedures, and it is mainly used in gy-
necology, gastrointestinal surgery, and urology [1]. Some of the complications regarding
this procedure are related to cavity access and the possibility of developing physiologic
pneumoperitoneum. Moreover, in complicated cases, it may require a conversion to an
open procedure [2]. Minor complications, including minor bleeding and bruising around
the incision, infections, nausea, and vomiting are estimated to occur in about 2% of the
cases [1]. Major complications, occurring in 1 out 1000 cases, may result from damage to
an organ or a major artery, or complications such as gas embolism may arise from the use
of carbon dioxide during the procedure [1]. The laparoscopic approach is preferred for
a number of surgical procedures in high-income countries (HICs), while it is still not avail-
able in many low- and middle-income countries (LMICs) due to the high cost of purchasing
and maintaining the equipment, and the lack of trained surgeons [3]. The equipment costs
are not the only limit for implementing laparoscopy in LMICs. Appropriate training is also
difficult due to the lack of dry and wet lab facilities and unaffordable trained specialists [4].
Moreover, in many LMICs it is difficult to promote new ideas in surgery, not only among
patients but also among local surgeons due to cultural and social barriers [5]. However, ini-
tiatives are being implemented in LMICs in order to train dedicated health workers and to
promote laparoscopy, especially in order to minimize post-surgical infection and to reduce
recovery time [6,7]. More importantly, the advantages of laparoscopy compared to open
surgery could be even more evident in settings with limited access to blood transfusion,
clean water, and poor healthy living conditions [8]. Moreover, diagnostic laparoscopy may
also be more economical and clinically effective in LMICs considering the lack of modern
diagnostic imaging [9]. Despite the growing body of literature on laparoscopy in LMICs, no
aggregate data exist regarding the outcomes of this procedure in resource-limited settings.

The aim of the present study was to assess the outcomes of laparoscopy in Beira,
Mozambique over a period of 10 years and compare them to global outcomes in order
to consider if laparoscopy could be introduced in the local setting without increasing
complication rates, operation time, and hospital stay. This paper presents a case series
of laparoscopic procedures performed from 2007 to 2017 at the Central Hospital of Beira
(CHB) and carries out a systematic review of laparoscopy outcomes in LMICs.

2. Materials and Methods
2.1. Case Series
2.1.1. Setting

The city of Beira has approximately 500,000 inhabitants, 17% of which are less than
5 years old. The CHB is a 1020-bed government tertiary referring and teaching hospital for
the central region (population approximately 7 million) of Mozambique, and the second-
largest hospital in the country. The CHB Department of Surgery consists of six specialists
and is a landmark for the whole city of Beira and the province of Sofala.

2.1.2. Data Collection and Analysis

Data registers of CHB’s Department of Surgery were retrospectively reviewed to
identify all cases of laparoscopic surgery from January 2007 to December 2017. The “La-
paroscopy register” is a dedicated book filled in by the surgeon after each intervention. The
lack of a standard and predefined page structure led to some missing data, but all present
data are fully reliable. The extracted data provided a database with general information,
organized in the following variables: gender, age, HIV status diagnosis, American Society
of Anesthesiologists (ASA) physical status classification, operative duration, complications,
and conversion to open surgery. We conducted a descriptive analysis of all collected data.

2.2. Systematic Review

This systematic review adhered to the PRISMA [10] and MOOSE [11] statements and
followed a structured protocol available under reasonable request from the corresponding author.
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2.2.1. Search Strategy

Two investigators (MT and DP) independently conducted a literature search using
the MEDLINE/PubMed, Scopus, CINAHL, Embase PsycINFO, and Cochrane Library
databases, from the date of inception to 9 November 2020. The following search strategy
was used: (Laparoscopy OR Laparoscopic OR Laparoscopic surgery OR minimally invasive
surgery), and (LMIC code OR low and middle-income count* OR low-resource settings OR
developing countries), and (Safety OR Costs and cost analysis OR Outcome OR Mortality
OR Morbidity OR Length of stay OR Complications). The references of retrieved articles
together with the proceedings of relevant conferences were hand-searched in order to
identify other potentially eligible studies for inclusion in the analysis missed by the initial
search, or to find any unpublished data.

The literature search, assessment of inclusion and exclusion criteria, quality of studies,
and extraction of data were independently undertaken and verified by two investigators
(MA, DP). The results were then compared, and in the case of discrepancies, a consen-
sus was reached with the involvement of a third senior investigator (LS). There was no
language restriction.

2.2.2. Type of Studies, Inclusion and Exclusion Criteria

Following the PICOS (participants, intervention, controls, outcomes, study design)
criteria, we included studies assessing:

P: Patients who underwent laparoscopic procedures;

I: Laparoscopy;

C: Patients who underwent open procedures;

O: Procedure duration, complications, morbidity, length of stay;

S: Observational (case-control, cross-sectional).

All retrospective or prospective studies reporting laparoscopic procedures in low-
income countries were included. Studies were excluded if they had no data on outcomes
of laparoscopic procedures. No language restriction was placed.

2.2.3. Data Extraction and Statistical Analyses

For each eligible study, two independent investigators (NV, DP) extracted: name of the
first author and year of publication, setting, sample size, mean age of the population, % of
females, operative duration, blood loss, ASA classification, days of hospitalization, number
of laparoscopies converted to open surgery, and complications (infection, duodenal injury,
hernia, nausea and vomiting, fever and pain).

2.2.4. Outcomes

The main outcome was the comparison between laparoscopy and open surgery in
terms of complications (especially infection), operative time, and hospitalization time.

2.2.5. Assessment of Quality of Studies

Two independent authors (DP, SI) assessed the quality of studies using the Newcastle—
Ottawa Scale (NOS) [12]. The NOS assigns a maximum of 9 points, based on three quality
parameters: selection, comparability, and exposure and outcome for case-control and cross-
sectional studies, respectively. According to the NOS grading in past reviews, we graded
studies as having a high (<5 stars), moderate (57 stars), or low risk of bias (>8 stars) [13].

2.2.6. Data Synthesis and Statistical Analysis

Due to heterogeneity, a random-effects model was conducted using the method
proposed by Der Simonian and Laird [14], weighting cases using the inverse of the variance,
calculating either the prevalence rates with 95% confidence intervals (Cls), or the odds ratios
(ORs) using the Comprehensive Meta-Analysis Version 3 [15], with the aim of calculating:
(I) the risk of adverse events for laparoscopic vs. open surgery, (II) the prevalence of
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adverse events following laparoscopic surgery, and (III) the differences in hospitalization
time and operation duration for laparoscopic vs. open surgery.

The meta-analysis was conducted in the following steps: 1. ORs were calculated
with 95% Cls using sample sizes and the number of adverse events in laparoscopic vs.
open surgery, or prevalence rates of adverse events were calculated with 95% Cls using
total ns and event ns. 2. Heterogeneity was assessed with the 12 statistic for all analyses,
with 0-50% being classified as low, >50-75% moderate, and >75% high heterogeneity [16].
3. Meta-regression analyses were performed on potential moderators of adverse events,
including mean age and sex (where data were available). 4. As recommended by Sterne
and colleagues [17], if the meta-analysis exceeded 10 studies, publication bias was assessed
with the Begg-Mazumdar Kendall’s tau [18] and the Egger bias test [19]). If publication
bias was found to adjust for potential publication bias, the trim-and-fill adjusted analysis
was used to remove the most extreme small studies from the positive side of the funnel
plot, and effect sizes were re-calculated until the funnel plot was symmetrical with the new
effect size [20].

2.3. Ethical Statement

The Clinical Board of Beira Central Hospital approved the study and granted the use
of anonymized data for scientific purposes. The Clinical Board waived the need for written
informed consent given the retrospective nature of the study and the use of anonymized
data from hospital records.

3. Results
3.1. Case Series

A total of 363 laparoscopies were performed at the Department of Surgery following
international standard guidelines at the CHB between January 2007 and December 2017,
Table 1.

Table 1. General information and diagnosis.

Variables N (%)
Number of cases 363
Gender
Female 307 (84.6%)
Male 56 (15.4%)
Age
Mean age 39.4
Range age 14-79
Diagnosis
Gynecological diseases 169 (46.6%)
Cholelithiasis 157 (43.2%)
Appendicectomy 18 (5%)
Genito-urinary diseases 6 (1.6%)
Laryngeal diseases 5 (1.4%)
Liver diseases 4 (1.1%)
Missing data 4 (1.1%)

All procedures were performed by two surgeons, the only surgeons at the CHB who
had received international training and were able to carry out this procedure. Among
the patients, 307 (84.6%) were female, mean age 37.7 (range 16-79), and 56 (15.4%) were
male, mean age 48.6 (range 14-72). The HIV status was available only in 25 cases, with
a prevalence of 72%. The main reason for laparoscopy (169 cases) was gynecological
procedures. Among these, 149 were diagnostic, performed to investigate infertility, looking
for adherences, endometriosis lesions, uterine malformations, cystic lesions, salpingitis,
and tubal patency. The remaining were due to clinical suspicion of endometriosis (13 cases),
ovarian cancer (4), and ectopic pregnancy (3). The other reasons for laparoscopy were
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cholelithiasis (43.2%), appendicectomy (5%), genitourinary, laryngeal, and liver diseases
(1.6, 1.4, and 1.4%, respectively).
In Table 2 we reported data regarding operative procedures.

Table 2. Surgery information.

Variables N (%) Missing Data N (%)
ASA classification
I 114 (39.3%)
I 164 (56.6%) 73 (20.1)
I 7 (2.4%)
v 5(1.7%)
Time of surgery
<2h 70 (76.9%)
>2and <3 h 16 (17.6) 272 (749)
>3 h 5 (5.5%)
Intraoperative complications
Yes 6 (1.6%) 0(0)
No 357 (98.4%)
Conversion to open surgery
Yes 7 (1.9%) 0(0)
No 356 (98.1%)

ASA = American Society of Anesthesiologists, physical status classification.

The majority of patients were classified as ASA II (56.6%), followed by ASA I (39.3%).
A total of 76.9% of interventions were performed in less than 120 min and only 5.5%
required more than 180 min. Only six cases of cholecystectomy (1.6%) had complications
and it was due to the Mirizzi Syndrome and an excess of stones (two each), gallbladder
and cystic artery clip. Only seven (1.9%) were converted to open surgery.

3.2. Systematic Review
3.2.1. Literature Search

As shown in Supplementary Figure S1, we initially found 654 possible eligible articles.
After removing 570 papers through the title/abstract screening, 84 were retrieved as full
text. Out of the 84 full-text articles retrieved, 55 satisfied the inclusion/exclusion criteria
and were included in the systematic review and meta-analysis.

Excluded Studies

Among the relevant studies, 29 failed to meet the inclusion criteria and were excluded
from this review, mainly due to the lack of data on laparoscopy, the description of pro-
cedures, mini-laparotomy, reference to complications, or laparoscopy used as support to
open surgery.

3.2.2. Risk of Adverse Events for Laparoscopic vs. Open Surgery

As shown in Table 3 and Figure 1, the pooled risk of overall complications was signifi-
cant in laparoscopic vs. open appendicectomy (OR = 0.43; 95% CI 0.19-0.97;
I? = 85.7%), significant in endometrial cancer (OR = 0.35; 95% CI 0.21-0.59; I? = 0.00%), and
non-significant in both cholecystectomy (OR = 0.38; 95% CI 0.12-1.26; I? = 40.56%).

The pooled risk of infection was significant in laparoscopic vs. open appendicectomy
(OR = 0.53; 95% CI 0.43-0.65; I? = 0.00%), and non-significant in endometrial cancer
(OR = 0.13; 95% CI 0.02-1.04; I? = 0.00%), see Figure 2.

3.2.3. Prevalence of Adverse Outcomes in Laparoscopic Surgery

As reported in Table 4, regarding laparoscopic appendectomy, the prevalence of
overall complications was 13.7% (95% CI 7.8-22.8%; 12 = 91.93%), prevalence of infection
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was 4.2% (95% CI 3.0-5.9%; 12 = 38.95%), and prevalence of pain requiring analgesia was
39.2% (95% CI 15.7-69.1%; 1% = 92.36%), see Figure 3.

Studyname Subgroup within study Statistics for each study Complications / Total Odds ratio and 95% ClI

Odds Lower Upper
ratio limit limit  Z-Value p-Value Laparoscopic Open

Cao, 2015 Appendicectomy 0782 0674 0907 -3239 0001 238/3137  898/9449 ]
Khalil, 2011 Appendicectomy 0633 0280 1431 -1008 0272 12/72 18/75 e e
Ruiz-Patino, 2017  Appendicectomy 0732 0385 13%2 -0952 0341 26/247 18/130 il
Shaikh, 2009 Appendicectomy 0037 0010 0135 -496 0000  18/48 49/52 L
0425 0187 0968 -2036 0042 -
Bedada, 2014 Cholecystectomy 0192 0045 0817 -2233 0026  3/288 5/% i
Manning, 2009 Cholecystectomy 0652 0207 2059 -0729 0466 10/102 5/35 D = e—
0384 0117 1262 -1577 0115 e
Cakmak, 2020 Endometrial cancer 053 018 1549 -1152 0249 6/62 11/66 —_—i—t
Lu, 2012 Endometrial cancer 0312 0174 0561 -382 0000  22/115 53/123 —l—
0354 0212 05%2 -39%4 0000 aZP
001 01 1 10
Figure 1. Forest plot for overall complications in laparoscopic vs. open surgery.
Table 3. Risk of adverse events for laparoscopic vs. open surgery.
Laparoscopy Open Surgery Meta-Analysis Heterogeneity
Outcome Procedure Type Numberof Total Total n Total 0Odds Ratio Value I]‘;:i‘f::zx:e 2
Studies Events Events (95% CI) P
Groups
Appendectom 4 3504 294 9706 983 0425 0.042 85.728
ppendectomy (0.187-0.968) . :
Overall 0.384
holecystect 2 9 1 131 1 11 =0.934 40.557
complications Cholecystectomy 390 3 3 0 0.117-1.262) 0.115 P 0.55
Endometrial cancer 2 177 28 189 64 0-354 <0.001 0.000
(0.212-0.592) : :
A dect 6 3587 116 9857 544 0-526 <0.001 0.000
ppendectomy (0.428-0.647) : :
Infection p=0.190
. 0.129
Endometrial cancer 2 177 0 189 7 (0.016-1.044) 0.055 0.000
Table 4. Prevalence of adverse outcomes in laparoscopic appendectomy and cholecystectomy.
Meta-Analysis Heterogeneity
Procedure Type Outcome
P Numbgr of Total n Total Events Prevalence 95% CI I?
Studies
Overall complications 5 3668 309 13.7% 7.8-22.8% 91.93
Appendectomy Infection 8 3799 116 4.2% 3.0-5.9% 38.95
Pain requiring analgesia 3 140 71 39.2% 15.7-69.1% 92.36%
Overall complications 14 6603 767 8.0% 4.6-13.5% 97.40%
Cholecystectom Infection 6 3820 553 2.8% 0.6-12.0% 95.18%
y Y Duodenal injury 2 2646 14 0.5% 0.3-0.9% 0.00%
Nausea/vomiting 3 1030 146 4.7% 0.4-36.2% 97.78%
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Studyname Subgroup within study Statistics for each study Infection / Total QOdds ratio and 95% CI
Odds Lower Upper Open
ratio limit limit  Z-Value p-Value Lap surgery
Adisa, 2012 Appendicectomy 0647 0130 3227 -0532 0595 2/31 8/83 L
Alary, 2020 Appendicectomy 038 0115 1305 -1530 0126 4/32 14/52 ey ey
Ali, 2010 Appendicectomy 0313 0061 1610 -13%0 0165 2/ 6/68 L
Cao, 2015 Appendicectomy 0.564 0450 0.705 -5.007 0.000 94/3137 491/9449 4%
Khalil, 2011 Appendicectomy 0364 0093 1431 -1447 0148 3/72 8/75 L
Ruiz-Patino, 2017  Appendicectomy 0310 0140 0683 -2904 0004 11/247 17/130 s
0.526 0428 0.647 -6.091 0.000 ’
Cakmak, 2020 Endometrial cancer 0.145 0007 2868 -1.268 0205 0/62 3/66 L
Lu, 2012 Endometrial cancer 0115 0006 2159 -1446 0.148 0/115 4/123
0129 0016 104 -1920 005 ; !
0.01 01 1 10

Study name

Cao, 2015

Khdil, 2011
Ruiz-Patino, 2017
Shaikh, 2009
Jategaoniar, 2013
Adisa, 2012
Adary, 2020

Ali, 2010

Cao, 2015
Kralil, 2011
Ruiz-Patino, 2017
Sreikn, 2009
Jategeaoriar, 2013

Khdlil, 2011
Ali, 2010
Abro, 2017

Figure 2. Forest plot for risk of infection in laparoscopic vs. open surgery.

Subgroup within study Statistics for each study
Event Lower Upper
rate limit limit Z-Value p-Value Total

Infection 0030 005 0037 -B2B 0000  94/3137 r
Infection 002 0014 0121 -5316 0000 3/72 Lol
Infection 0045 005 007m™ -9940 0.000 11/247 L
Infection 0063 QO 0177 -452 000  3/48 -
Infection 0030 0013 0071 -7617 0000 5/164 -
Infection 0065 0016 0224 -3653 0.000 2/3L -
Infection 015 0048 0289 360 000 4/ -
Infection 00 Q07 010 -487%2 Q0D  2/63 -

0042 0030 000 -16.792 0000 4
Owral conplications 0076 0067 0036 -37.074 0000 238/3137 s
Owerall carplications 0167 0097 0271 -5089 0000 12/72 -8
Owerdl carplications 0106 0073 0150 -1032 000  26/247 -
Owrall conplications 03 021 0518 1713 0087  18/48 —=—
Owral conplications 0091 006 0146 -8476 0.000 15/164 -

0137 0078 0228 -5.766 0000 -
Painrequiring aneesethia 02% 0152 0347 -4.231 0000 17/72 -
Painrequiring aneesethia 0682 [015% 2] 0764 2618 000 45/63
Painrequiring aneesethia 0.300 0164 0483 -2127 0033 9/30

032 0157 0691 -0.639 0491 Q

0.00 0.50 1.00

Figure 3. Prevalence of adverse events in laparoscopic appendectomy.

In laparoscopic cholecystectomy, the prevalence of overall complications was 8.0%
(95% CI 4.6-13.5%; ? = 97.40%), prevalence of infection was 2.8% (95% CI 0.6-12.0%;
12 = 95.18%), prevalence of duodenal injury was 0.5% (95% CI 0.3-0.9%; I = 0.00%), and
prevalence of nausea/vomiting was 4.7% (95% CI 0.4-36.2%; I? = 97.78%), see Figure 4.

3.2.4. Hospitalization Days and Operation Duration for Laparoscopic vs. Open
Appendectomy

Only the results for appendectomy yielded enough data to be meta-analyzed. The
pooled SMD in hospitalization days for laparoscopic vs. open appendectomy (see Figure 5)
was —1.35 (95% CI —1.87; —0.82; I? = 96.41), and the pooled SMD in operation duration
for laparoscopic vs. open appendectomy (see Figure 6) was 0.58 (95% CI —0.00; 1.15;
12 = 96.52).
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Study name

Darvish, 2001
Aro, 2017
Cao, 015
Khalil, 2011
Shaikh, 2009
Kuer, 2016
Ly, 2012
Kuer, 202
Chen, 2007

Study name

3.2.5. Publication Bias

No included outcome suffered publication bias.

3.2.6. Quality of Studies

The overall mean score of the studies was 5.2 (range: 4-7), indicating an overall
satisfactory quality, according to the NOS (Supplementary Table S1).

Subgroup within study

Farooq, 2015
Mucio, 1994

Ayandipo, 2013
Faroog, 2015
Manning, 2009
Mucio, 194
Nande, 2008
Tayeb, 2008

Bd, 2003
Chauhen, 2006
Isiail, 2016

Aslam 2017
Bdl, 2008
Cawich, 2014
Chauhan, 2006
Ayandipo, 2013
Farooq, 2015
Manning, 2009
Mucio, 194
Bedada, 2014
Isrreil, 2016
Nande, 2008
Tayeb, 2008
Mir, 2007
Sangrasi, 2014

Std diff
in means

-1824

Standard
error

Duodendl injury
Duodend injury

Infection
Infection
Infection
Infection
Infection
Infection

Nauseahomiting
Naseahorniting
Nauseahariting

Owerdl camplicaios
Owerdl camplicaios
Owerall conplications
Owerdl caomplications
Owerdl camplicaios
Owerall conplications
Oweral caomplicatios
Owerdl camplicaios
Owerdl camplicaios
Owerall conplications
Owerdl camplicatios
Owerdl camplicaios
Owerall conplications
Owerdl conplicaios

Event
rate
0.004
0006
006
0143
0024
0010
0012
0.00L
033
0028
0.0
0.007
0314
0.047
0.147
(elec2d
0081
0035
0214
0061
008
0083
0010
0026
0073
0233
0315
0.091
0.080

Statistics for each study

Lower
limit
0.00L
0003
000
0.06
0011
0001
0008
0.000
010
0006
0.015
0.0
0272
0004
0.091
0017
0037
0.019
015
0037
004
0078
000
0014
008
0116
0290
0023
0.046

Upper

limit
0028
00®
000
0283
0053
0086
0017
0.007
0516
0120
004
0027
03
0382
0230
008
0160
0.04
0363
008
0173
0100
oo
0046
0.091
0415
0341
0300
0135

-549%
-18743
-19529

-4.063

-8936

-452
-23569

-6908

-1790

-4.474
-10406

-6989

-7523

2411

-11.917

-8172

Z-Value p-Value

0.000
0000
000
0.000
0.000
000
000
0.000
0074
000
0.000
0.000
000
0016
0.000
000
000
0.000
0.001
000
0.000
0.000
000
000
0.000
0.006
000
002
0.000

Total

1/247
13/239

6/42
6/247
1/102

29/289
1/1000
10/30

9/313
2/287
135/430

15/102
10/313
6/74
10/287
9/42
15/247
10/102
212/ 239
3/288
11/430
73/1000
7/30
30/ 1267
2/2

Figure 4. Prevalence of adverse events in laparoscopic cholecystectomy.

Statistics for each study

Lower

Variance  limit
0283 0030 -2317
0276 0076 -15%
0021 0000 -033
0166 0027 -0519
0238 0067 -2807
0288 0033 -3317
012 0017 -078
0267 0071 -2776
026 0042 -1518
0271 0073 -1876

Upper
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Figure 6. Standard mean differences in operation duration for laparoscopic vs. open appendectomy:.

4. Discussion

The laparoscopic approach is an increasingly common procedure in LMICs, owing
to more training activities and support programs that secure the required equipment for
the operation [21]. In the studied hospitals, more than 350 laparoscopic surgeries both for
diagnostic and therapeutic purposes were performed in a span of ten years. This number
would have likely been higher if the COVID-19 pandemic had not reduced the number
of surgeries, allowing only urgent open procedures; Cyclone Idai also destroyed sections
of the registers, thus resulting in missing data. Our cases mainly included gynecological
diseases, cholelithiasis, and appendectomy that are also the main reasons for laparoscopy
in other LMIC studies. HIV status was reported in 25 cases and more than 70% of these
cases were positive. Although these data do not reflect the HIV prevalence in the general
population, Mozambique has one of the highest incidence of HIV worldwide, with an
estimated prevalence in adults between 15 and 49 years of 12.5%; HIV is one of the
main causes of morbidity and mortality, especially in children [21]. This aspect, which
is not covered by any of the 55 studies included in the systematic review, is one of the
major arguments for supporting the application of laparoscopy in HIV-endemic areas; the
reduced intra- and post-operative bleeding, and its potentially lower risk for health workers
makes it the ideal medical procedure. Moreover, considering the COVID-19 pandemic,
the laparoscopy approach represents a safer procedure for surgeons as it is performed in
a closed cavity, enabling the containment of aerosols [22].

The American Society of Anesthesiologists Classification includes the following
six classes: (I) normal, healthy patients, (II) patients with mild systemic diseases, (III)
patients with severe systemic diseases, incapacitating but not life threatening, (IV) patients
with severe systemic diseases that are a constant threat to life, (V) moribund patients who
are not expected to survive without an operation, and (VI) declared brain-dead patients [23].
Interestingly, the laparoscopic approach allowed surgery in patients belonging to ASA
classes III and IV—those who likely could not undergo open surgery. In the majority of
the patients (76.9%), the procedure was performed in less than 2 h, while only 5 cases took
more than 3 h. The time of surgery is influenced by the fact that the majority of the cases
were diagnostic procedures. Data from the systematic review suggest that, in general, the
amount of time required for laparoscopy is greater than that required for open surgery, but
the hospitalization period is significantly lower for laparoscopy, highlighting the benefit
of the minimal invasive approach. This is especially significant in a limited-resource set-
ting where the hygienic conditions are generally poor. In our series, the intra-operative
complication rate and the necessity to convert the procedure from laparoscopy to open
surgery were very low, with six (1.6%) and seven (1.9%) cases, respectively. We believe that
the relatively low conversion rate is influenced by the case mix, with the majority being
diagnostic and selected cases. We would initially expect this to increase if more highly
complex cases were managed, which would lead to a subsequent reduction of conversion
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rates after the learning curve for that particular procedure is passed. Our data are similar
to those reported in literature, and the meta-analysis data showed significantly higher
complication rates in open surgery than in laparoscopy. Interestingly, this was found in
all groups of patients, and it was particularly evident for infections. The hospitalization
period is particularly crucial in LMICs, considering the overall household conditions. It
makes the laparoscopy procedure the ideal choice wherever possible. Moreover, it is also
suitable in terms of fighting antibiotic resistance, reducing prescriptions in settings with
general low adherence to therapy and frequent misuse [24]. We acknowledge a potential
selection bias, as it might have been a tendency to select fitter patients for the laparoscopic
approach, with more complicated cases still being treated with open surgery. This trend
will potentially be reversed with time and experience.

The combination of a ten-year novel case series and meta-analyses is a clear strength
of this study. However, findings from this study should be interpreted in light of its
limitations. First, our study was retrospective and it was not possible to compare the
results of laparoscopy with similar open procedures using a matched cohort of patients.
Second, it was not possible to extend the follow-up beyond the primary hospital stay in
order to assess long-term complications. Third, there was only partial data of the case
series, mainly due to Cyclone Idai. Finally, there was a lack of clinical data both in this
study and in the literature review, thus preventing more conclusive results; the quality of
included studies likewise showed just a satisfactory quality, with a mean 5.2 NOS score.

5. Conclusions

In conclusion, laparoscopy could be introduced in low-resource settings without in-
creasing complication rates, operation time, and hospital stay. In fact, although laparoscopy
is an expensive procedure requiring adequate equipment and specialized well-trained
health workers, it could reduce the post-operative costs and complications. In particular,
in limited-resource settings with generally poor hygienic conditions, it could be effective
in reducing infections and thus, in fighting antibiotic resistance. Although more effective
efforts should be put in place in order to increase its accessibility, acceptability, and quality,
laparoscopic surgery should be considered safe, effective, and feasible also in LMICs,
especially in this COVID-19 era, during which it is essential to reduce the hospitalization
of patients.
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