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Abstract

Background

To share our experience of performing advanced
laparoscopic procedures with minimal resources in a
public sector hospital.

Methods

A retrospective study of laparoscopic cases performed
from December 1st 2016 till Dec 31st 2020 was done.
All the cases were done by single surgical unit but with
different surgical teams both as elective as well as
emergency procedure. Type of procedure, conversion
to open, and immediate post operative complications

and outcomes were recorded. Complications were
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recorded on the basis of the Clavian Dindo

Classification.

Results

In 49 months a total of 1550 procedures were
performed. 1133 basic and 417 advanced laparoscopic
procedures were performed. Only advanced
laparoscopic procedures are discussed further. Median
patient aged was 33 years (Range 10 to 70 years).
Male to female ratio was 1:1.2 (191:226). There was a
conversion rate of 8.6% with 36 operations converted
to open due to either technical issues or any

complication. Median hospital stay was 2 to 12 days.
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Median operative time was 90minutes. Complications
were seen in 48 patients. Grade 1/2 complications in
38 patients. Grade 3 complications were seen in 9
patients. Grade 4 in 1 patient. No Grade 5 (Mortality)

complications were seen.

Conclusions
Advanced laparoscopic surgery can be safely
undertaken in public sector hospitals in low resource

countries with limited resources.

Key Words: Advanced laparoscopy; Public sector
hospital; Lower Middle Income; Minimal Invasive

Surgery; Minimal resources; Endoscopic Surgery

1. Introduction

Laparoscopic surgery has evolved from a new surgical
technique to an indispensable tool in the surgical
armamentarium. The benefits of laparoscopic surgery
are well-documented and have made it a standard of
care for most of the surgical operations [1-4]. Its
benefits include reduced blood loss, reduced infection
rates, lesser hospital stay, earlier return to work, better
cosmesis, and less pain and medication use compared
to laparotomy. Although a standard of care in high-
income countries it is still unavailable in most low- and
middle-income countries because of prohibitive costs
for equipment and maintenance. Even where it is
available the increased costs far outweigh the benefits
for resource scarce communities [5,6]. The role of
laparoscopy in low resource settings has long been
debated. Laparoscopic surgery apeears to be costlier in
terms of equipment and operative time as compared to
a straight forward open surgery [5]. When a healthcare
system is itself struggling to deliver basic surgical
procedures, the introduction of a more complex

intervention adds more burden to the healthcare system
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and only benefits few patients. Having said that the
advantages of laparoscopic surgery cannot be ignored.
Particularly the ability to perform diagnostic
laparoscopy even in the absence of CT scans.
Laparoscopy reduced the rates of negative
laparotomies. Patients have fewer postoperative
complication rates and reduced healthcare costs due to
shorter hospital stays [6]. Whether laparoscopy has the
same advantage in low-resource settings is unknown.
Laparoscopy surgery is offered in low resource
countries. Adapting different strategies to reduce cost
has made access to laparoscopy possible even in public
sector hospitals [7,8]. There are published case series
of different operations performed laparoscopically in
lower middle income countries [9-12]. A Systematic
review comparing the outcomes of laparoscopic
surgery in low- and middle income countries found
lesser availability of laparoscopic surgery in lower
income countries however when available laparoscopic
surgery was found to be safe, effective, feasible, and
cost-effective [5]. Working in a public sector hospital,
we started our own laparoscopic surgery service.
Various techniques were adapted and several
compromises were made to ensure sustained
availability of laparoscopic surgery for our patients.
We not only managed to perform simple laparoscopic
procedures but progressed to advanced laparoscopic
operations. In this paper we would like to share our
experience of performing advanced laparascopic
procedures in a public sector hospital in Lahore.

2. Methods

A retrospective study of laparoscopic cases performed
from December 1% 2016 till Dec 31" 2020 was done.
IRB approval wasn’t required as this was a
retrospective study and just a review of our outcomes.
No additional interventions were done. No humans
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were directly involved in this study and only
previously collected data was used. An informed
consent was taken at admission to the hospital and
before the surgery was done for all patients or their
legal guardians. The study protocol was approved by
the ethical review committee at Lahore General
Hospital, Post Graduate Medical Institute. All methods
were carried out in accordance with relevant guidelines
and regulations. All the cases were done by single
surgical unit but with different surgical teams both as
elective as well as emergency procedures. Procedures
were further divided in to simple and advanced.
Laparoscopic cholecystectomy;, Laparoscopic
appendectomy and diagnostic laparoscopy were take as
simple laparoscopic procedures. All other procedures
were recorded as advanced procedures. Type of
procedure, conversion to open, and immediate post
operative complications and outcomes were recorded.
Complications were recorded on the basis of the
Clavian Dindo Classification (Table 1). Outcomes of
only advanced laparoscopic procedures will be
discussed. Several improvisations were done to ensure

that more and more operations could be performed
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laparoscopically. While the hospital has provided one
laparoscope system for the elective theater it wasn’t
enough to cater to the need of our patients. 2 used
laparoscopic towers were bought with donations from
outside the hospital. One was placed in the elective
theater and one in the emergency theaters. Metal
trocars were substitute for disposable trocars. Where
possible disposable trocars and instruments were
resterilized using ETOH and reused. Energy devices
were also resterilized after usage making them suitable
to be used a minimum of 6 times before being
discarded. Al our residents were trained in basic
laparoscopic skills by using simple box simulators.
Endoloops were replaced with intra and extra corporeal
knotting. For colorectal surgeries dissection was done
laparoscopically and extracorporeal anastomoses were
done with sutures. For hernias sutures were used to fix
the mesh in place instead of tackers. For ventral
hernias prolene meshes were used for onlay repairs and
fixed with transfacial sutures using endocuture device.
The mesh was covered with omentum to make a
barrier between bowel and mesh. Self made retrieval

bags using surgical gloves were used.

Grade Definition
Any deviation from the normal postoperative course without the need for pharmacological
treatment or surgical, endoscopic, and interventions. Allowed therapeutic regimens are: drugs
Grade | ; . : . . R . .
as antiemetics, antipyretics, analgetics, diuretics, electrolytes, and physiotherapy. This grade
also includes wound infections opened at the bedside.
Requiring pharmacological treatment with drugs other than such allowed for grade |
Grade Il o - o X
complications. Blood transfusions and total parenteral nutrition are also included.
Grade Il1 Requiring surgical, endoscopic ot radiological interventions.
Ila Intervention not under general anesthesia
b Intervention under general anesthesia
Grade IV Life threatening complication (including CNS complications)* requiring IC/ICU
management
IVa Single organ dysfunction (including dialysis)
Vb Multiorgan dysfunction
Grade V Death of a patient
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Brain hemorrhage, ischemic stroke, subarachanoid bleeding, but excluding transient ischemic attacks.

CNS, central nervous system; IC, intermediate care; ICU, intensive care unit

Table 1: Clavian Dindo Classification for Post Op Complications

3. Results

In 49 months a total of 1550 procedures were
performed. 1133 basic and 417 advanced laparoscopic
procedures were performed (Table 2). Only advanced
laparoscopic procedures are discussed further. Further
break up of advanced procedures is shown in Table 3.
Median patient age was 33 years (Range 10 to 70
years). Male to female ratio was 1:1.2 (191:226).
There was a conversion rate of 8.6% with 36

operations converted to open due to either technical
issues or any complication (Table 4)). Median hospital
stay was 2 to 12 days. Median operative time was
90minutes. Complications were seen in 48 patients
(Table 5). Grade 1/2 complications in 38 patients.
Grade 3 complications were seen in 9 patients. Grade 4
in 1 patient. No Grade 5 (Mortality) complications
were seen.

Otal Laproscopic Experience

Basic Laparoscopic Procedures 1133
Lap Cholecystectomies 787
Lap Appendectomies 237
Diagnostic Laparoscopy 109
Advanced Laparoscopic Procedures 417
Lap Hernias (inguinal) 116
Lap Hernia Ventral 38
Bariatric Surgery 49
Colorectal Surgery 48
Upper Gl 40
Emergency 20
HPB 22
Gynaecological 36
Endocrine / Solid Organs 42
Thoracic 6
Total Laparoscopic Procedures 1550

Table 2: Total Laparascopic Procedures performed. Our experience

Advanced Laproscopic Procedures (n =417)

Hernias 154 Bariatric Surgery 49
Inguinal (TEP) 65 Sleeve Gastrectomy 43
Inguinal (TAPP) 51 R-n-Y Gastric Bypass 4
Ventral (IPOM) 38 Mini Gastric Bypass 2
Colorectal 48 Endocrine / Solid organs 42
APR / ELAPE 10 Endoscopic Thyroidectomy 28
Sigmoid Colectomy 10 Adrenals 8
Ventral Rectopexy 8 Splenectomy 6
LAR / Hartman 9
Right Hemicolectomy 7 Gynaecological 36

Journal of Surgery and Research

Vol. 4 No. 4 - December 2021. [ISSN 2640-1002] 674




J Surg Res 2021; 4 (4): 671-678

DOI: 10.26502/jsr.10020180

Total Colectomy 2 Ovarian Cystectomy 20
Posterior rectopexy 2 Hysterectomy 16
Upper Gl 40 VATS 6
Feeding Jejunostomies 18 Decortication 4
Heller Dor (Achalasia) 8 Pelural fistula 1
Excision of GIST 4 Esophagectomy 1
Gastrojejunostomy 8
Esophagectomy 2
HPB 22 Emergency 20
Cystogastrostomy 12 Duodenal perforation repair 6
PAIR/Deroofing of hydatid cyst 6 Laparoscopy & stoma formation 12
Distal Pancreatectomy 2 Ectopic Pregnancy 2
CBD exploration 2

Table 3: Advanced Laproscopic Procedures performed in each sub specialty.

Conversion from Lap to Open Surgery (n = 36 (8.6%6))
N %
Difficult Anatomy 9 25%
Bleeding 8 22%
Failure to proceed 7 19%
Bowel perforation 7 19%
Instrument Failure 5 14%
Total 36 100%

Table 4: Conversion from laparoscopic to open cases (n=36)

Complications (n =48 (11.5%))

N %
Grade | / 1l (Wound Infections, Seromas) 38 79
Grade 111 (Bleeding, Collections, Anastamotic Leaks, Peritonitis, Mesh removal) 9 19
Grade IV (ICU Admission) 1 2
Grade V (Death) 0 0
Total 48 100%

Table 5: Complications according to Clavian Dindo Classification (n=48)

4. Discussion income countries but also has similar outcomes to

Laparoscopic surgery has shown to improve outcomes
in terms of early recovery and better patient
satisfaction. However increased cost of equipment and
lack of training has led to a reduced availability of
laparoscopic surgery in lower middle income countries
[13]. We have shown through our study that

laparoscopic surgery is not just feasible in lower
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those seen in high income countries. This is not the
first description of advanced laparoscopic procedures
being performed in lower income countries. There are
short case series reported from Pakistan. But most
studies have few number of patients and very few have
their settings as a public sector hospital [9-12]. We
have shown in our study that advanced laparoscopic

procedures are possible with comparable outcomes in
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terms of complications as compared to high income
countries. Laparoscopic surgery is costly and various
adaptations are needed to ensure its availability in low
income setups [14]. We focused on two aspects,
reducing costs and improving the training. We trained
our residents on basic laparoscopic skills using regular
workshops on simulators and arranging hands on
workshops by master trainers from all over the
country. This is in concordance with studies showing
that training on basic simulators improves laparoscopic
skills [15,16]. We have a dedicated simulation lab with
simple box simulators available round the clock for
residents to practice and train. For cost reduction
various techniques have been used by surgeons in
lower middle income countries [17-19]. We also
adapted different methods to reduce costs. Hemolocks,
pre tied endoloops were all avoided and intracorporeal
and extracorporeal knotting were regularly used. This
saved on cost but added extra time to the surgery.
However public sector hospitals are not time bound
and a few extra minutes during surgery can save the
patient a few extra days in the hospital. We also started
using metal trocars instead of disposable plastic
trocars. Where possible instruments and energy
devices were reused by resterilizing them using ETOH.
This practice although criticized by some has been
successfully done by a lot of surgeons in developing
countries [20]. Alexandra et al. have be gone to the
extent to show that you can resterilize a ligasure device
a minimum of 10 times to ensure that no effect comes
on the sealing capacity of the device. Some studies
have quoted reusing upto 20 times [21]. For inguinal
hernias TEP and TAPP both were performed and mesh
fixation was done with sutures. A metaanalysis done
has shown no difference in recurrence between mesh
fixation with tackers or sutures [22]. For TEP we have

even tried not fixing the mesh at all. There is no
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difference in recurrence whether you fix or don’t fix
the mesh [23]. For ventral hernias composite meshes
are expensive and not readily available. We use
prolene meshes for our patients and fix them with
transfacial sutures. Omentum is then placed underneath
the mesh to form a biological layer between mesh and
the small bowel [11]. Various surgeons have shown
acceptable long term outcomes with this technique in
ventral hernia. Although there has been a few reports
of mesh eroding into the bowel a few years after
surgery. Extracorporeal anastomosis for colorectal
surgery is practiced widely and brings about a lot of
cost reduction as expensive staplers are avoided and
hand sewn anastomosis can be safely done outside.
There is no addition to the size of the wound as the
same size incision would still be needed to remove the
specimen even if an intracorporeal anastomosis was
done. It is however associated with longer hospital stay
[24]. For rectal prolapse we have used ventral
rectopexy as the preferred technique with favorable
outcomes [25]. We had a conversion rate of 8.6%.
Most common reasons for conversion are bleeding,
injury to vital organs, difficult anatomy and equipment
failure. This is also similar to what has been reported
in literature by other surgeons. We had our share of
complications. Most common being wound infections.
Our incidence of SSI is high as compared to other
centers. Probably because we have included cases
performed in emergency as well. We have even
isolated mycobacterium tuberculosis from 8 patients. 4
patients had to undergo a delayed surgery for removal
of an infected mesh. Other complications included
bleeding and anastamotic leaks. One patients
developed peritonitis after a leak and was re-explored
and stayed in ICU. He eventually recovered and was
discharged. Fortunately we had no deaths in our

patients. There are a few limitations to our study. This
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is only a short term measure of outcomes and doesn’t
measure the long term outcomes such as hernia
recurrences or oncological outcomes for cancers.
Secondly there is no uniformity in the surgeons
performing the operations. Senior registrars to

Professors everyone was involved in these cases.

5. Conclusions

Advanced laparoscopic surgery can be safely
undertaken in public sector hospitals in low resource
countries with limited resources. Adequate training,
patient selection and wise use of resources are the key

factors ensuring a sustained availability of service.
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