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Abstract:

Introduction: Recent years have witnessed a significant transformation in surgery with the
introduction of robotic surgical systems. While robotic surgery offers potential advantages over
traditional techniques, including precision and maneuverability, rigorous evaluation of its efficacy
and safety compared to conventional methods remains necessary. Despite numerous studies
focusing on specific aspects of robotic surgery outcomes, a comprehensive, cross-sectional
examination of its advancements across surgical specialties is lacking.

Objectives: This cross-sectional study aims to evaluate clinical outcomes, compare effectiveness,
identify surgical trends, assess technological advancements, and identify barriers and challenges to
the widespread adoption of robotic surgery.

Materials and Methods: The study assessed clinical outcomes of patients undergoing abdominal
surgeries via robotic-assisted or traditional surgical techniques. Data on patient demographics,
surgical details, and clinical outcomes were collected and analyzed using appropriate statistical
methods.

Results: The majority of surgeries (60%) were conducted robotically, with robotic-assisted
laparoscopic colectomy being the most common procedure. Surgeon experience varied, with 40%
being experienced robotic surgeons. Postoperative complications were observed, including wound
infections (12%), surgical site bleeding (8%), anastomotic leaks (5%), and organ injuries (3%).
Operative times averaged 180 minutes, with a mean hospital stay of 5 days. Conversion rates to open
surgery were approximately 10% for robotic procedures and 8% for laparoscopic procedures. Patient-
reported outcomes showed significant improvements in pain scores and quality of life
postoperatively.

Conclusion: This study provides valuable insights into abdominal surgeries, emphasizing the growing
acceptance of robotic techniques and the efficacy of surgical interventions in improving patient
outcomes. Continued research and collaboration are essential for refining surgical practices and
optimizing patient care in the field of abdominal surgery.

DOI Number: 10.48047/nq.2020.18.4.NQ20161 NeuroQuantology 2020; 18(4):51-59
Introduction: over traditional techniques, including
In recent years, the field of surgery has enhanced precision, improved visualization,
undergone a significant transformation with and greater maneuverability in confined
the advent of robotic surgical systems. Robotic spaces. As a result, robotic surgery has
surgery offers several potential advantages become increasingly prevalent across various
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surgical specialties, ranging from urology and
gynecology to general and thoracic surgery.[1]
However, despite the widespread adoption of
robotic surgery, there remains a need for
rigorous evaluation of its efficacy, safety, and
comparative effectiveness compared to
conventional surgical approaches. While
numerous studies have investigated specific
aspects of robotic surgery outcomes, there is
a lack of comprehensive, cross-sectional
research that examines the overall landscape
of robotic surgery advancements across
different surgical specialties.[2]

The rationale for conducting a cross-sectional
study on robotic surgery advancements lies in
the need to provide a comprehensive
assessment of the current state of robotic
surgical practice, identify areas of strength
and potential improvement, and guide future
research and clinical practice. By
systematically analyzing data from multiple
surgical specialties, this study aims to:
Evaluate Clinical Outcomes and assess the
clinical outcomes of robotic surgery across
different surgical specialties, including patient
safety, surgical complications, length of
hospital stay, and postoperative recovery.[3]
Compare  Effectiveness: Compare the
effectiveness of robotic surgery with
conventional surgical techniques in terms of
procedural success rates, oncologic outcomes,
functional outcomes, and quality of life
measures. Examine Surgical Trends: Identify
trends in the adoption and utilization of
robotic surgery within various surgical
specialties, including variations in surgical
volume, procedure types, and patient
demographics.[4] Assess Technological
Advancements: Investigate the impact of
technological advancements in robotic
surgical systems on surgical outcomes and
healthcare delivery, including improvements
in robotic instrumentation, imaging
modalities, and surgical navigation. Identify
Barriers and Challenges: Identify barriers and
challenges to the widespread adoption of
robotic surgery, such as cost considerations,
training requirements, and  technical
limitations, and propose strategies to address
these issues.[5]
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Overall, by conducting a cross-sectional study
on robotic surgery advancements, we aim to
provide valuable insights into the current state
of robotic surgical practice, inform evidence-
based decision-making in clinical care, and
ultimately improve patient outcomes in
surgical practice.

Objectives:

e Evaluate and compare the clinical
outcomes of robotic surgery with
traditional surgical techniques in
abdominal surgeries

e Measure key outcomes such as
surgical  complications, operative
times, length of hospital stay,
conversion rates to open surgery, and
patient-reported outcomes (e.g., pain
scores, quality of life measures).

Materials and Methods:

Study Design: This cross-sectional study aimed
to evaluate and compare the clinical outcomes
of robotic surgery with traditional surgical
techniques in abdominal surgeries. Key
outcomes including surgical complications,
operative times, length of hospital stay,
conversion rates to open surgery, and patient-
reported outcomes such as pain scores and
quality of life measures were assessed.

Study Population: The study included patients
who underwent abdominal surgeries either
through robotic-assisted techniques or
traditional surgical approaches (laparoscopic
or open surgery). Patients of age more than
18 years and genders were eligible for
inclusion in the study.

Data Collection:Patient Demographics: Basic
demographic information including age,
gender, body mass index (BMI), and
comorbidities were collected for each
patient.Surgical Details: Surgical data such as
the type of surgery, indication for surgery,
surgical approach (robotic, laparoscopic, or
open), and surgeon experience were
recorded.Clinical Outcomes: Key clinical
outcomes were assessed for each patient
includingSurgical complications: Postoperative
complications such as wound infections,
surgical site bleeding, anastomotic leaks, and
organ injuries were documented.Operative
times: Total operative times from incision to
closure were recorded for each surgical

@ www.neuroquantology.com

52



NeuroQuantology | April 2020 | Volume 18 | Issue 4 | Page 51-59| doi: 10.48047/nq.2020.18.4.NQ20161
Dr Sirisha Routhu, MS et al/ Comprehensive Analysis of Robotic Surgery in Abdominal Procedures-A cross-sectional study

procedure.Length of hospital stay: The
duration of hospitalization following surgery,
including any postoperative complications or
readmissions, was documented.Conversion
rates to open surgery: Instances, where
robotic or laparoscopic surgeries were
converted to open surgery due to technical
difficulties, intraoperative complications, or
other reasons, were noted.Patient-reported
outcomes: Patient-reported outcomes such as
pain scores (using validated pain scales) and
quality of life measures (using standardized
guestionnaires) were assessed both
preoperatively and postoperatively.

Statistical Analysis:

Statistical analysis was performed using
appropriate statistical methods based on the
type and distribution of data. Continuous
variables were summarized as mean %

(interquartile range, IQR) as appropriate,
while categorical variables were summarized
as frequencies and percentages.

Results:

A total of 150 patients undergoing abdominal
surgeries were included in the study.The mean
age of the patients was 55 years (range: 30-75
years), with a slightly higher proportion of
male patients (55%) compared to female
patients (45%).The mean body mass index
(BMI) of the cohort was 27.3 kg/m”2, with
30% of patients classified as overweight (BMI
25-29.9) and 20% classified as obese (BMI >
30).Common comorbidities observed among
the patients included hypertension (40%),
diabetes mellitus (25%), and cardiovascular
disease (15%). The most common indications
for surgery included colorectal cancer (35%),
benign colorectal diseases (25%), and

standard  deviation (SD) or median gastric/esophageal disorders (20%).
Table 1: Baseline characteristics.

Parameter Total no of participants (%)

Age in years (Mean (range)) 55 (30-75)

Gender

Male 55

Female 45

BMI (Mean) 27.3 kg/m~"2

BMI category

Overweight (BMI 25-29.9) 30

Obese (BMI > 30) 20

Comorbidities

HTN 40

DM 25

CV diseases 15

Indications

Colorectal cancer 35

Benign colorectal diseases 25

Gastric/Esophageal disorders 20

The majority of surgeries were performed using a robotic approach (60%), followed by laparoscopic

(30%) and open surgery (10%).
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m Robotic a

Figure 1: Mode of surgery
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Among the robotic surgeries, robotic-assisted

laparoscopic  colectomy was

the most

frequently performed procedure (40%),
followed by robotic-assisted gastric bypass
surgery (30%) and robotic-assisted
cholecystectomy (20%).Laparoscopic surgeries

Table 2: Types of surgery performed using the three techniques

primarily consisted of laparoscopic
appendectomy (50%) and laparoscopic hernia
repair (30%).0pen surgeries were
predominantly performed for complex
colorectal resections (70%) and
gastric/esophageal resections (30%).

Surgery Robotic surgery (%) | Laparoscopic surgery (%) | Open surgery (%)
colectomy 40 - 70

gastric bypass surgery 30 -
Cholecystectomy 20

Appendectomy - 50

Hernia repair 30

gastric/esophageal resections | - 30

Surgeon experience varied, with 40% of procedures performed by experienced robotic surgeons
(>100 cases), 30% by moderately experienced surgeons (50-100 cases), and 30% by novice surgeons

(<50 cases).
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Figure 2: Experience of the surgeon

m Experienced surgeon

Figure 3 illustrates the incidence of
postoperative  complications in  patients
undergoing abdominal surgeries. Notably, 12%
of patients experienced wound infections,
indicating a  significant risk in  the
postoperative period. Surgical site bleeding
affected 8% of patients, underscoring the
importance of meticulous hemostasis during

= Moderately experienced surgeons

= Novice surgeons

surgery. Anastomotic leaks, occurring in 5% of
cases, pose a substantial concern due to their
potential to lead to severe complications such
as peritonitis or sepsis. Additionally, organ
injuries were documented in 3% of patients,
emphasizing the need for careful surgical
technique to minimize inadvertent damage to
adjacent structures.

Figure 3: Surgical complications
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On average, the total operative time, from
incision to closure, was 180 minutes, with a
range of 120 to 300 minutes. This suggests
that abdominal surgeries typically require a
moderate amount of time in the operating
room. In terms of postoperative recovery,
patients had a mean length of hospital stay of
5 days, with a range of 3 to 10 days. This
indicates that while some patients
experienced relatively short hospital stays,
others required a more extended period of
hospitalization, possibly due to the complexity
of the surgery or the occurrence of
postoperative complications.

Figure 4 shows the conversion rates to open
surgery for both robotic and laparoscopic
procedures during abdominal surgeries. It
indicates that approximately 10% of cases
initially planned for robotic surgery required
conversion to open surgery, while a slightly
lower rate of 8% was observed for
laparoscopic procedures. These conversion
rates suggest that while robotic and
laparoscopic techniques offer minimally
invasive options for abdominal surgeries,
there are instances where technical
challenges, intraoperative complications, or
other factors necessitate a shift to the
traditional open surgical approach.

Figure 4: Conversion rates to open surgery

= Robotic surgery

The table presents the preoperative and
postoperative patient-reported outcomes for
pain scores and quality of life measures
among individuals undergoing abdominal
surgeries. Before surgery, patients reported an
average pain score of 6.5 on a scale ranging
from 0 to 10, with a range of 4 to 9. However,
following surgery, there was a significant
improvement in pain management, with the
average pain score decreasing to 2.0, ranging
from 1 to 4. This suggests that abdominal
surgeries led to a substantial reduction in pain
levels, indicating successful pain management
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strategies implemented during the
postoperative period. Additionally, regarding
quality-of-life measures, patients reported a
mean score of 45.0 preoperatively, with a
range of 30 to 60. Postoperatively, there was a
notable improvement in quality of life, with
the mean score increasing to 75.0, ranging
from 60 to 90. This improvement indicates
that abdominal surgeries not only effectively
addressed the underlying medical conditions
but also positively impacted patients' overall
well-being and quality of life.
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Table 3: Patient-reported outcomes

Patient-reported outcomes

Preoperative Mean (Range)

Postoperative Mean (Range)

Pain Scores 6.5 (4-9)

2.0 (1-4)

Quality of Life Measures 45.0 (30-60)

75.0 (60-90)

Discussion:

The study comprehensively examined various
aspects of abdominal surgeries, shedding light
on patient demographics, surgical techniques,
outcomes, and patient-reported experiences.
Notably, the majority of surgeries were
conducted using  robotic  technology,
highlighting its increasing prevalence and
acceptance in surgical practice. Robotic-
assisted laparoscopic colectomy emerged as
the most common procedure among robotic
surgeries, reflecting its applicability in diverse
abdominal conditions. Surgeon experience
varied, indicating a mix of seasoned
practitioners and those gaining proficiency
with robotic techniques.

The investigation into postoperative
complications revealed notable findings.
Wound infections, surgical site bleeding,
anastomotic leaks, and organ injuries were
observed, underscoring the multifaceted
challenges in surgical care. The study's
emphasis on meticulous hemostasis and
surgical technique underscores the
importance of mitigating these risks through
careful operative planning and
execution.Operative times and length of
hospital stay provide further insight into the
surgical process and patient recovery. While
abdominal surgeries generally required a
moderate duration in the operating room,
postoperative hospital stays varied, potentially
influenced by the complexity of the procedure
and the occurrence of complications.

In comparison with similar studies in the field
of abdominal surgery, our findings align with
several established trends while also offering
unique insights. Firstly, the predominance of
robotic surgery in our study echoes the
growing  adoption of  robotic-assisted
techniques observed in recent literature.
Numerous studies have highlighted the
advantages of robotic surgery, including
improved precision, enhanced visualization,
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and reduced postoperative pain compared to
traditional open or laparoscopic
approaches.[6,7]

Regarding postoperative complications, our
findings of wound infections, surgical site
bleeding, anastomotic leaks, and organ
injuries are consistent with existing literature
on abdominal surgeries. These complications
remain significant challenges in surgical
practice, emphasizing the importance of
ongoing efforts to optimize surgical
techniques, perioperative care protocols, and
infection prevention strategies.[8,9] Operative
times and length of hospital stay in our study
fall within the range reported by similar
studies, reflecting the variability inherent in
surgical procedures and patient recovery.
While shorter operative times and hospital
stays are generally desirable, they must be
balanced against the need for thorough
surgical techniques and postoperative
monitoring to ensure optimal
outcomes.[10,11]

In terms of robotic surgery conversion rates,
our study's findings are in line with previous
research indicating that while robotic
techniques offer numerous advantages, there
may still be instances where conversion to
open surgery is necessary due to technical
challenges or intraoperative complications.
Understanding the factors contributing to
these conversion rates is crucial for refining
surgical approaches and improving patient
outcomes.[12] Finally, our study's focus on
patient-reported outcomes, including pain
scores and quality-of-life measures, adds to a
growing body of literature emphasizing the
importance of patient-centered care in
surgical practice. By incorporating patient
perspectives into outcome assessments,
healthcare providers can better understand
the impact of surgical interventions on
patients' overall well-being and tailor
treatment approaches accordingly.[10]
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Overall, our study contributes to the broader
body of research on abdominal surgery by
reaffirming established trends while also
offering  novel insights into surgical
techniques, outcomes, and patient
experiences. Continued collaboration and
knowledge sharing among researchers in the
field will further advance our understanding of
optimal surgical practices and ultimately
improve  patient careThe comparison
between robotic and traditional surgical
approaches revealed nuanced differences.
While robotic surgeries exhibited higher
conversion rates to open surgery, potentially
due to technical complexities, both
approaches  demonstrated efficacy in
addressing patient needs. The significant
improvement in patient-reported outcomes
postoperatively, including pain management
and quality of life, underscores the overall
success of abdominal surgeries in enhancing
patient well-being.

Conclusion:

Our study provides valuable insights into
various aspects of abdominal surgeries,
encompassing patient demographics, surgical
techniques, outcomes, and patient-reported
experiences. The predominance of robotic
surgery highlights its increasing acceptance
and utilization in abdominal surgical practice,
while the observed postoperative
complications underscore the ongoing
challenges in surgical care. Despite these
challenges, our findings demonstrate the
efficacy of abdominal surgeries in addressing
patient needs, as evidenced by significant
improvements in pain management and
quality of life postoperatively. The variability
in operative times and length of hospital stay
reflects the complex nature of surgical
procedures and patient recovery, emphasizing
the importance of individualized care and
ongoing evaluation to optimize outcomes.
Furthermore, the comparison between
robotic and traditional surgical approaches
provides valuable insights into the strengths
and limitations of each technique, informing
clinical decision-making and patient
counseling. Overall, our study underscores the
importance of multidisciplinary collaboration,
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evidence-based practice, and patient-centered
care in the field of abdominal surgery. By
continuing to refine surgical techniques,
perioperative protocols, and patient
management strategies, we can further
enhance the safety, efficacy, and quality of
care provided to patients undergoing
abdominal surgeries. Further research and
collaboration are needed to build upon these
findings and advance the field of abdominal
surgery for the benefit of patients worldwide.
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