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ABSTRACT

Objective: To determine the outcomes of robotic surgeries using the Da Vinci robotic surgical system (DVSS) at Pakistan’s largest
urological tertiary healthcare system.

Study Design: Descriptive study.

Place and Duration of the Study: Department of Minimally Invasive and Robotic Surgery, Division of Urology, Sindh Institute of
Urology and Transplantation, Karachi, Pakistan, from March 2017 to December 2021.

Methodology: Hospital records of patients who underwent robotic urological surgeries were assessed for their outcomes in terms of
blood loss, mortality, system malfunction, and conversion to open surgery. Descriptive statistics were determined.

Results: A total of 550 procedures were performed. The mean age recorded was 39.58+16.83 years. The mean blood loss recorded
was 255.611+353.57 ml; there were 3 cases of malfunction. Forty cases were converted to open surgery, and the mortality rate was
1.1%.

Conclusion: Minimally invasive surgical techniques have high precision, fewer complications, and lower morbidity rates. Using DVSS

for surgical interventions is both effective and safe.
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INTRODUCTION

The da vinci robotic surgical System (DVSS) has been widely
used for urologic procedures since it was first introduced in
1999 for cardiac procedures. Intuitive Surgical data indicates
thataround two million operations were carried outin 2013.*? It
isthe surgical robot that has been recognised and investigated
the most. It works on a master-slave telemanipulation system
in which the master uses a computer-video console to direct
three orfourrobotic surgicalarms. The DVSS may cause signifi-
cantly less blood loss, fewer complications, less postoperative
discomfort, ashorterlength of hospital stay, and quicker recov-
ery than traditional open surgical techniques. These benefits
have sparked a great deal of attention among medical profes-
sionals and patients.’ Given the Da Vinci System's early intro-
duction and rising distribution, as well as its high capital and
running expenses, a clinical and economic study is needed to
assist decision-makers on its procurement and eventual
usage.’

Correspondence to: Dr. Harris Hassan Qureshi, Depart-
ment of Urology, Sindh Institute of Urology and Trans-
plantation, Karachi, Pakistan

E-mail: dr hhq@live.com

Received: January 15, 2023; Revised: October 21, 2023;
Accepted: January 19, 2024

DOI: https://doi.org/10.29271/jcpsp.2024.04.489

Despite the usual lack of long-term curative treatment
outcomes and the greater cost of robotic treatments
compared to other forms of surgery, robotic technology is
commonly used in oncologic surgery, with documented short-
-term benefits.® Numerous studies have shown the effective-
ness and safety of robotic procedures for treating a range of
ailments, with results comparable to those of laparoscopic
surgery.”™ No research, as far as the authors are aware, has
suggested a comprehensive analysis based on the actions of
many departmentsinside asingleinstitution. The use of robots
during surgery has reduced a number of drawbacks, such as
setup costs and the need for surgical training. Robotic surgery
will eventually replace open and laparoscopic surgery glob-
ally. As technology advances, robots are becoming increas-
ingly precise, making them ideal for a wide range of applica-
tions within the medical sector. The objective of this research
was to assess the efficacy of the robotic procedures conducted
atthe Sindh Institute of Urology and Transplantation, Karachi,
as well as to determine the advantages and potential draw-
backs connected with these procedures.

METHODOLOGY

This study was conducted at the Department of Urology, Sindh
Institute of Urology and Transplantation, after obtaining
approval from the Ethics Review Committee of the hospital.
The data of patients who underwent robotic surgery between
2017 and 2021 was fetched from the department’s medical
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record. Patients who had no previous history of open abdom-
inal surgery, American Society of Anaesthetist (ASA) level-I
status and no evidence of system diseases were included in
this study. Patients with multiple comorbid and ASA status
level-llorabove were excluded fromthis study.

All the data regarding basic demographics, surgical proce-
dures, and outcomes in terms of blood loss, mortality, system
malfunction and conversion to open surgery were recorded
and analysed using IBM SPSS 23. For categorical variables,
frequencies and percentages were calculated and for numer-
icaldata, meanand SD were calculated.

RESULTS

Atotal number of 550 surgeries were performed from 2017 to
2021. Majority of the patients were males accounting for 346
(62.9%) and 204 (37.1%) were females. The mean age of the

Table I: Year-wise distribution of different procedures.

patients was 39.58+16.83 years and the mean BMI was
30.13%3.52 kg/m’.

Out of 550 cases, majority of 137 (24.9%) were performed in
thefirst year (2017) of robot installation, 117 (21.3%) cases in
2018,61(11.1%) casesin2019,119(21.6%)in 2020,and 116
(21.1%) casesin2021.

The mean blood loss was 255.611+353.57 ml, and a total of 3
cases of system malfunction were observed. Forty-two cases
were converted to open surgery. Postoperative complications
were observed among 2.7% of patients and 97.3% of patients
remained complication-free. Majority of the complications
were gastrointestinal tract-related mainly ileus. The mortality
rate was 1.1%. The total no. of procedures performed is shown
in Figure 1. Radical nephrectomy and pyeloplasty were the
most frequent procedures performed. Table | demonstrates
year-wisedistribution ofthe performed procedures.

Procedure 2017 2018 2019 2020 2021 Total
Simple nephrectomy 65 3 0 4 4 76
47.40% 2.60% 0.00% 3.40% 3.40% 13.80%
Pyeloplasty+D]J 25 43 25 21 38 152
18.20% 36.80% 41.00% 17.60% 32.80% 27.60%
Ureteric reimplant 0 0 1 9 4 14
0.00% 0.00% 1.60% 7.60% 3.40% 2.50%
Pyelolithotomy 7 5 0 6 3 21
5.10% 4.30% 0.00% 5.00% 2.60% 3.80%
Pyelolithotomy+pyeloplasty+D]J 1 1 4 4 2 12
0.70% 0.90% 6.60% 3.40% 1.70% 2.20%
Cystolithotomy 0 0 0 1 0 1
0.00% 0.00% 0.00% 0.80% 0.00% 0.20%
Ureterolithotomy 1 2 3 8 3 17
0.70% 1.70% 4.90% 6.70% 2.60% 3.10%
Simple prostectomy 0 0 0 3 7 10
0.00% 0.00% 0.00% 2.50% 6.00% 1.80%
Radical prostectomy+LND 7 4 3 4 6 24
5.10% 3.40% 4.90% 3.40% 5.20% 4.40%
Nephrolithotomy 0 0 0 2 0 2
0.00% 0.00% 0.00% 1.70% 0.00% 0.40%
Cyst marsupilisation 2 1 0 1 1 5
1.50% 0.90% 0.00% 0.80% 0.90% 0.90%
Radical cystectomy+ileal conduit 2 8 1 9 5 25
1.50% 6.80% 1.60% 7.60% 4.30% 4.50%
Adrenalectomy 1 3 2 4 5 15
0.70% 2.60% 3.30% 3.40% 4.30% 2.70%
Radical nephrectomy 21 31 17 30 27 126
15.30% 26.50% 27.90% 25.20% 23.30% 22.90%
Partial nephrectomy 4 16 3 9 9 41
2.90% 13.70% 4.90% 7.60% 7.80% 7.50%
Renal cyst biopsy and deeroofing 0 0 1 1 0 2
0.00% 0.00% 1.60% 0.80% 0.00% 0.40%
Partial cystectomy 0 0 1 1 0 2
0.00% 0.00% 1.60% 0.80% 0.00% 0.40%
Radical cystectomy+continent diversion 0 0 0 2 1 3
0.00% 0.00% 0.00% 1.70% 0.90% 0.50%
Bilateral ureterostomies 0 0 0 0 1 1
0.00% 0.00% 0.00% 0.00% 0.90% 0.20%
VVF repair 1 0 0 0 0 1
0.70% 0.00% 0.00% 0.00% 0.00% 0.20%
Total 137 117 61 119 116 550
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Figure 1: Graph showing total number and frequency of different procedures that were performed.

DISCUSSION

Over the previous two decades, robotic surgery and mini-
mally invasive surgery have both significantly advanced to
the point where they are now some of the most widely used
forms of surgical procedure. Robotic surgery has evolved
significantly, emerging as one of the most widely adopted
surgical approaches. It offers a range of compelling benefits
for patients, including diminished postoperative discomfort,
shortened hospitalisation periods, accelerated recovery
rates, and minimised incisions, all of which contribute to an
overall improved patient experience. Particularly advanta-
geous for intricate procedures within confined anatomical
spaces, robotic surgery provides surgeons with a magnified
three-dimensional perspective of the operative area,
enabling precise and informed decision-making.

In @ comprehensive study conducted by Steffens et al. a
meticulous comparison was made among various surgical
techniques, including robotics, laparoscopy, and open
surgery, to assess their respective outcomes.” This investi-
gation encompassed a dataset consisting of 184 patients
who had undergone urological procedures via robotic
means. Notably, the average age of these patients was 65
years. The findings of Steffens et al. revealed a remarkably
low complication rate of 1.6%, and thankfully, there were no
reported mortalities. Furthermore, the typical length of
hospital stay for these patients was around 2+1 days. In
this study, the patient cohort exhibited a different demo-
graphic profile, with a mean age of 39.58+16.83 years. In
this group, complications were observed in 2.7% of patients.
It is noteworthy that the majority of these complications
were self-limiting and did not lead to severe, long-term

consequences. This study also observed a mortality rate of
1.1% among the patients. These findings highlight the impor-
tance of considering patient demographics and surgical tech-
niques when interpreting outcomes and making clinical deci-
sions in the field of urology."

In a distinct research study, Hussein et al. shared their expe-
riences in transitioning from the da Vinci robotic system to
the Versius robotic system, along with the outcomes of their
initial 100 cases. The median age of the patients in their
study was 42 years, with an interquartile range (IQR) span-
ning from 26 to 56. A significant proportion, approximately
75%, of their surgical procedures were conducted in the
upper urinary tract, with a predominant focus on benign
conditions, accounting for approximately 83% of cases.
Their findings indicated that system failure occurred in 2%
of cases, and the conversion to open surgery in 6% of
instances. Furthermore, Hussein and colleagues reported a
complication rate of 8%. In this study’s patient cohort, the
majority of surgeries also involved the upper urinary tract,
with pyeloplasty being the most frequently performed proce-
dure, accounting for 27.6% of cases, followed by radical
nephrectomy at 22.9%. Interestingly, notable differences in
the results compared to Hussein et al.'s findings were
observed. Specifically, the rates of system failure and
complications in this study were substantially lower, with
system failures occurring in only 0.5% of cases and compli-
cations observed in 2.7% of cases. However, it is worth
noting that the conversion rate to open surgery was slightly
higher at 7.4%."

The potential benefits associated with robotic-assisted lapa-
roscopic surgery include reduced hospitalisation duration,
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minimised blood loss, and diminished postoperative pain. In
a study conducted by Kim et al., involving a series of 157
robotic-assisted laparoscopic prostatectomies, a median
blood loss of 100 millilitres was documented.** Agarwal et al.
similarly documented a median blood loss of 200 millilitres,
along with an associated complication rate of 8.1%." In
another investigation, a median blood loss of 50 millilitres
was reported. Notably, in this study, the mean blood loss
averaged at 255.611 millilitres with a standard deviation of
353.57 millilitres. This figure aligns closely with the data
presented in the existing literature.™

A notable constraint of this research lies in its retrospective
nature. Gathering data after the events have transpired
introduces the potential for bias. Moreover, this study is
confined to foundational cases within the initial learning
phase, potentially falling short in capturing the nuances of
intricate scenarios. Consequently, the transferability of
these findings to more complex situations might be chal-
lenged, somewhat circumscribing the study's comprehen-
sive applicability. Given these inherent limitations, it is
prudent to approach the study's outcomes with a measured
perspective. Vigilance is advised, and there arises a need
for further comprehensive investigation to corroborate the
findings across a broader spectrum of circumstances. Such
endeavours would enhance the reliability and depth of the
study's conclusion, fortifying the groundwork for a more
extensive understanding of the subject matter.

CONCLUSION

Robotic surgery may be considered a risk-free substitute for
traditional surgery due to the wide array of advantages it
provides, such as improved surgical accuracy, less patient
pain and discomfort, a shorter hospital stay, and fewer post-
operative complications.
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