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Abstract:

This review article focuses on the development of robotics-based operations in the medical field especially in
gynecology. The goal of the surgical robot is to improve surgical skills and compensate for human limitations. The
robot's performance in performing duties correctly and consistently has been the key to its success. Tubal
anastomosis was the first gynecologic surgery performed with Robotic assistance in 2000 followed by first Robotic
Hysterectomy in 2002. In 2003 Da Vinci surgical system was developed which was FDA approved for
gynecological surgery in 2005. It has gained popularity fast and is already playing a big part in many of the places
where it is available. It consists of a high-resolution three-dimensional (3D) vision system adjacent to the patient
on a cart with robotic branches. It provides unique technical advancement, with tremor filtration, improved
ergonomics and lower muscular load as compared to both laparoscopic and open surgeries. Autonomous camera
and energy instrument control, wrist articulation with 7 degree freedom, telestration and dual- console capabilities,
overcoming the limitations of conventional laparoscopy, such as counterintuitive hand movements, 2 dimensional
visualization, limited degree of motion and tremor amplification.

Compared to laparoscopy, robotic assistance has a lower conversion rate to open procedures. Endo wrist movement
of an automated machine during myomectomy surgery can perform proper and better suturing than traditional
laparoscopy. The automated program is a noticeable improvement over laparoscopic surgery and, if price issues are
resolved, can gain popularity among gynecological surgeons around the globe.

Not unique to robotic system, the integration of indigo cyanine green fluorescence with the Da Vinci robotic system
allows identification of lesions, and assessment of perfusion of bowel and ureter during deep infiltrating
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endometriosis resection.
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Introduction

Robotic systems typically consist of three main components: the surgeon
console, the patient-side cart, and the vision system. The surgeon console
allows for precise control of instruments, the patient-side cart holds the
robotic arms, and the vision system provides high-definition, magnified 3D
images of the surgical field. The integration of these components allows for
unparalleled surgical precision.1

Historical Background

An orthopedic surgeon and his team created the "Arthrobot," a robot that was
utilized for the first time in robotic surgery in Canada in 1983. Since then,
surgical robots have developed and been applied to numerous surgical
specialties, including gynecology, general surgery, ophthalmology, and
urology. The next big move came in 1985. Kwoh and his colleagues used the
Puma560 robotic arm to aid in performing a brain biopsy under CT
guidance.2 With the introduction of PROBOT, the first surgical robot for
the prostate, ROBODOC, the first surgical robot for hip replacement.

The ZEUS robot was used to execute the first successful telerobotic
procedure, a cholecystectomy, at the start of the twenty-first century. A New
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York-based surgeon operated on a patient who had received treatment in
France.2 Even the Penta-gon was presented with the idea of telerobotics as a
safe solution that may allow surgical professionals to heal wounded soldiers
on the battlefield without endangering further men. Mobile Advanced
Surgical Hospital (MASH) was the project's moniker. The MASH method
helped create the momentum for daily practical application in the hospital
setting, even if it was never put into practice at the time.3

Over the past 30 years, gynecologic surgeons have added mildly interfering
surgery to their surgical repertoire. The development of joint wristed
instruments, tremor control, and three-dimensional (3D) stereoscopic vision
for advanced tissue viewing and manipulation is one of the many amazing
advantages of robot-assisted surgery (RAS).4 In 2005, the widely utilized da
Vinci Surgical System received approval from the US Food and Drug
Administration (FDA) for a select number of gynecologic procedures.
Currently, the system is the only FDA-approved robotics stage available on
the market. This particular platform offers several advantages over
traditional laparoscopy, including reduced postoperative discomfort,
improved surgeon ergonomics, faster analysis of the instrumentation's curve,
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elimination of the fulcrum effects, and a more organized integration of
fluorescence technology for lymphovascular estimation.5

It provides superior visualization thanks to its wrist-like arm movement,
high-resolution 3D perspective, and improved ergonomics.6 There is much
space for improvement in the surgical performance of robotic surgery
beyond the first and second years. Even after a long time, as evidenced by
the declining surgical times, the quality of the surgery keeps improving.
Robotic surgery should be explicitly contrasted with conventional
laparoscopy in order to determine whether the increased direct and indirect
expenses are warranted by any benefits in patient clinical outcomes. The
increasing acceptance and use of computer-assisted laparoscopic technology
raises important considerations about the learning process. Many modalities
may be covered in a robotic surgery training course.7

Various robotic systems since then have been developed ranging from
multiport , single port , to vaginal access platforms.

Gynecological robotic surgery has a wide range of applications and is
expanding quickly. The da Vinci Surgical System is used for malignancies
such as ovarian, cervical, or endometrial cancer, as well as benign indications
include treatment for fibroids, irregular periods, endometriosis, pelvic
prolapse, and ovarian growths. The robotic technology could help the
gynecological surgeon with lymph node biopsies, oophorectomies,
salpingectomies, hysterectomies, and myomectomies. Thus, it's possible that
abdominal surgery will become outdated in the future—science fiction, as
we mentioned. Numerous academic institutions worldwide have conducted
substantial research on the application of robotic surgery and discovered that
it significantly reduces the morbidity and death rates of patients suffering
from gynecologic cancers.8

Randomized controlled trials and selective retroactive learning have shown
that minimally invasive surgery is associated with lower blood loss, shorter
hospital stays, and fewer complications following gynecological cancer
staging procedures, such as hysterectomy, myomectomy, sacrocolpopexy,
and other surgeries and following surgery, as well as a higher standard of
living than with open incision procedures.8 Gynecological robotic-assisted
laparoscopic  procedures include lymph node dissection, benign
hysterectomy, myomectomy, radical hysterectomy, and saccolpopexies.
While robot-assisted gynecologic surgery usually results in equivalent
clinical outcomes, less blood loss, and a shorter hospital stay than open or
laparoscopic surgery, it can occasionally take longer in the operating room.9

After careful analysis, we found that robotic surgery was consistently
connected to shorter post-surgical hospitalization when compared to open
surgery, a difference less significant when compared to laparoscopic surgery.
Also, it seems that robotic surgery is highly feasible in gynecology. There
are quite a few inconsistencies regarding operative times and estimated blood
loss between the different approaches, though in the majority of studies
estimated blood loss was lower in the robotic surgery group. The high
variance in operative times resulted from the difference in surgeon’s
experience. The decision whether robotic surgery should become
mainstream in gynecological surgery or remain another surgical technique in

100%

2010 2011 2012 2013 2014 2015 2016

Auctores Publishing LLC — Volume 8(5)-224 www.auctoresonline.org
ISSN: 2578-8965

Copy rights @ Varsha Ojha,

the gynecological surgeon’s toolbox requires quite a few more randomized
controlled clinical trials.

Robotic surgery in Benign gynaecological diseases
Hysterectomy

One of the most common gynecological procedures performed worldwide is
the hysterectomy, and over time, efforts have been made to simplify and ease
its execution through the development of minimally invasive techniques.
However, both in India and the United States, the prevalence of open
hysterectomy has increased. The emphasis ought to be to do as many
laparoscopic or vaginal hysterectomies as possible that are only somewhat
disruptive. Better functional results are obtained in terms of a reduction in
postoperative sickness and a faster rate of healing. The American
Association of Gynecologic Laparoscopy promoted the use of laparoscopy
or extra vaginal access for many hysterectomies performed for benign
diseases.10

Although hysterectomy involves slightly more involved techniques, RAS is
not frequently performed or accepted in gynecological surgery. This is most
likely due to its technological complexity and the necessary steep learning
curve. When a robotic platform is presented, there are high rates of robotic
hysterectomy and low rates of abdominal Hysterectomy.It is not unexpected
that the adoption of mechanical techniques for gynecological surgery,
particularly uterine excision, has progressed more quickly in recent years
than laparoscopic procedures. However, RAS for benign gynecological
sickness demonstrated that it increased the procedure's cost rather than its
performance.11

Initial studies where surgeons were early in their learning curve reported
longer operative time for Robot assisted hysterectomy , but later with
increased training there is no difference in operative time .

Most clinical results such as loss of blood, difficulties, and clinical rest, were
comparable to the robot-assisted and laparoscopic hysterectomy. Vaginal
hysterectomy (VH) appears to be preferable to laparoscopic hysterectomy
(LH) and abdominal hysterectomy (AH) among women having a
hysterectomy for benign illness because it is linked to a quicker return to
regular activities. Vaginal hysterectomy should be used instead of AH if it is
technically possible due to more rapid postoperative healing and fewer
febrile event. Laparoscopic hysterectomy provides several benefits over AH
in situations when VH is not feasible (including more fast recovery and more
occasional hot events and injury and abdominal wall infections). Still, these
are offset by a longer operating time. The most popular forms of therapy for
endometrial and cervical malignancies in their early stages are total and
radical hysterectomies. Open surgery, laparoscopy, and, nowadays,
marginally interfering robot-assisted surgery are examples of surgical
methods.12

According to a multicenter study in Korea in 2021, robotic assisted
hysterectomy accounted for 43% of all hysterectomies, showing a significant
increase from 11% reported 5 years ago with a 4.6-fold increase in the total
number of surgeries.13

Robot
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Swenson et al.14 found that the rate of post-surgical complications was lower
in the robotic surgery group (3.5% versus 5.6%, P=0.01), including lower
rates of surgical site infection (0.07% versus 0.7%, P=0.01) and need for
blood transfusion (0.8% versus 1.9%, P=0.02). Major post-surgical
complications such as intraoperative bowel and bladder injury, readmissions,
and the need for reoperations were similar between groups. Thus, robotic
hysterectomy did not decrease major morbidity following hysterectomy for
benign indications when compared to laparoscopic hysterectomy. Though
total complications were lower, in the absence of substantial reductions in
clinically and financially burdensome complications, it seems that
hysterectomy for benign indications via robotic technique is not clinically
superior or cost-effective.

Estimated blood loss and length of post-surgical hospitalization were
reduced with robotic hysterectomy in three out of four studies (P<0.0001).
Only Moawad et al.15 found that estimated blood loss was the same with
both techniques.

Deimling et al.16 carried out the lone RCT to date comparing robotic versus
laparoscopic hysterectomy for benign reasons. A total of 72 patients were
assigned at random to each surgery arm. For the robotic hysterectomy group,
the mean operation time was 73.9 min (median 67.0 min; interquartile range
59.0-83.0 min), while for the laparoscopic hysterectomy group, it was 74.9
min (median 65.5 min; interquartile range 57.0-90.5 min). The study found
that robotic hysterectomy was not more time-consuming than laparoscopic
hysterectomy when carried out by a surgeon skilled in the selected
procedure.

Myomectomy

Currently Myomectomy is mostly performed via laparotomy , but several
systematic reviews comparing robotic and open myomectomy also report
lower blood loss , short hospital stay , less pain and complications.lavazzo
and colleagues reported no difference in complications , operative time ,
blood loss and post operative fertility between RAS and laparoscopic
myomectomy. Wang and colleagues found fewer conversion to open
surgeries which was 4 times high in laparoscopic myomectomies and lower
complication rates. A 2021 systematic review reports no difference in
fertility , pregnancy outcome in robot assisted myomectomy as compared to
open surgery. Although further data is needed but Robotic myomectomy can
be considered in future as an equal or improved option.

Endometriosis-

Laparoscopy surgery for endometriosis is challenging. The surgeon is under
increased pressure to perform an exacting and comprehensive procedure due
to adhesions, disturbed anatomy of adnexal tissues, and low reproductive
outcomes. Female endometriosis patients typically experience severe cramps
with heavy bleeding, prolonged pelvic pain, subfertility, heavy menstrual
bleeding, and abdominal bloating. These symptoms are usually
incapacitating and require special care during surgery to replace anatomy and
function while all endometriotic implants are removed. However, following
endometriosis laparoscopic surgery, space is typically regarded as a surgical
accomplishment.,with Robotic platform, it is possible to overcome the space
and provide the surgeon with an expanded and comprehensive operative
view.17

With the exception of a longer operating duration, there was no discernible
difference between RAS and standard surgery for endometriosis in terms of
blood loss, clinical rest, or challenges. There was not a laparoscopy
transformation observed. Notably, no adjustments are needed, and the
robotic viewpoint might be more effective in intricate procedures involving
particular organ compromises. Segmental bowel operations, nodule
extraction from the recovaginal septum with or without rectal shave, and
partial bladder procedures are among the documented roles of RAS in deeply
infiltrated endometriosis. Anastomotic discharge was observed, but no
specific perioperative complications have been reported. One of the longest
robotic procedure series available for deep infiltrating endometriosis (DIE)
is
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The RCT (LAROSE trial) compares Robotic assisted surgery with traditional
laparoscopy for resection of endometriosis in 73 patients found no difference
in operative time, blood loss, intraoperative or postoperative complications
or rate of conversion to laparotomy, with improved Quality of life.

A combination of laparoscopic surgery and the da Vinci system has been
used to treat colorectal endometriosis in some infertile female patients with
severe small intestine disorders. Every patient has demonstrated operating
margins free of disease. Ureteroneocystostomy and automated laparoscopic
restricted ureterectomy were used to treat endometriosis-related ureter
obstruction. There have also been reports of a few patients receiving
successful treatment for endometriosis of the bladder, ureter, and small
intestine by robotic laparoscopic surgery.

Robotic-assisted surgery for endometriosis is demonstrated to be possible;
however, it hasn't been established that it is any better than traditional
laparoscopy. Fluorescence and narrow band imaging are two other advanced
imaging methods that have been researched. However, long-term clinical
advantages have yet to be demonstrated.19 Robotic technologies may be
used in endometriosis surgery in particular circumstances. These
circumstances include heterogeneity of lesions, which makes it difficult to
identify them, difficulties in precisely forecasting surgical complexity, and
extended OT times for severe patients.

Robot-assisted laparoscopy (RAL) is a significant advancement that has
created new avenues for the treatment of endometriosis, especially Deeply
infiltrating lesions . It provides a number of technological benefits in the
techniques for managing this difficult condition, like tremor filtering, 3D
vision, and improved surgical ergonomics, all improve surgical outcomes
without increasing operating times, causing blood loss, increasing intra- or
postoperative problems, or increasing the likelihood of laparotomy
conversion. More prospective studies are required to further evaluate
outcome and better define the role in endometriosis.9

In order to compare the safety and effectiveness of robotic surgery to
laparoscopic surgery for the treatment of advanced-stage endometriosis,
Chen et al.20 carried out a meta-analysis. Only two studies could be included
because there were no appropriate clinical trials. In terms of post-surgical
hospitalization, complication rate, and estimated blood loss, no discernible
variations were seen between the two groups. The robotic surgery group's
mean operation time was longer (73.85 min, P<0.00001). For this reason, it
is still unclear if robotic surgery is superior than laparoscopic surgery when
treating advanced-stage endometriosis.

Sacrocolpopexy

Pelvic organ prolapse is the leading source of morbidity in women, and an
increasing number of them are opting for surgical therapy rather than living
with pain and humiliation. Between 0.2% and 45% of cases of vaginal vault
prolapse have been reported. The experience of the surgeon plays a big role
in figuring out what to do. The patient's expectations for the procedure, age
at presentation, prolapse grade, and surgical fitness all affect which
procedure is made available to them. Abdominal sacrocolpopexy with mesh
has the highest long-term success percentage of any operation. Patients with
pelvic organ prolapse who are generally in good health can recuperate
rapidly with robotic-assisted laparoscopy.21

However, the benefits of robotic assistance include reduced blood loss and
shorter clinical rest periods. The main advantages of the mechanical
approach are improved eyesight and talent, particularly once the pre-sacral
area is divided and the mesh is the intracorporeal sutures are put. The
employment of a robot during laparoscopic surgery facilitates the successful
completion of difficult tasks and yields favorable outcomes. One advantage
of robotic sacrocolpopexy is that it simplifies intracorporeal suturing. Either
the suturing or the entire procedure may be mechanically assisted. In this
process variation, they were contrasting with the operative time.21

The benefits of these expensive procedures are still unclear, despite a rise in
the use of robotic technology for minimally invasive hysterectomies with
sacrocolpopexy. A comparison of robotic and traditional surgery revealed
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differences in costs, 30-day readmission rates, and perioperative problems
utilizing a global database to facilitate laparoscopic hysterectomy and
concomitant sacrocolpopexy. Pelvic floor disorders are amajor risk to public
health. Sacrocolpopexy is the most effective treatment for female vaginal
prolapses. The relatively new and efficient laparoscopic ventral mesh
rectopexy treatment can be used to treat rectal prolapse. The two robotically
assisted procedures have not been combined in any literature.22

Laparoscopic and robot-assisted sacrocolpopexies appear to be just as
successful as abdominal sacrocolpopexies; nevertheless, future prospective
studies contrasting the long-term effects of abdominal sacrocolpopexy
(ASC), laparoscopic sacrocolpopexy (LSC), and robotic sacrocolpopexy
(RSC) with medical expenses are urgently needed. Selection of the right
surgical approach is a complex decision process involving many factors.23
Pelvic organ prolapse (POP) is a common condition that drastically reduces
women's quality of life. Practical support for the vaginal apex is a vital
component of an efficient surgical repair for women with severe prolapse,
including anterior and posterior wall prolapse. There are two surgical
options: abdominal and vaginal. The former can be performed openly,
laparoscopically, or robotically.

A Chochrane review of RCT,s comparing Robot assisted sacrocolpopexy
with conventional laparoscopy showed no difference in complications, blood
transfusion or conversion, there was a longer operative time , but of low
quality evidence.

Robotic Single-port SCX

A study reviewed a state-of-the-art robotic surgical technique, single-port
SCX, during which the surgeon operated almost exclusively through a single
entry point, leaving only a single small scar. The investigators’ aims were to
evaluate the new technique’s learning curve and, in addition, to share tips for
improved single-port robotic SCX based on the first 25 patients to have
undergone single-port robotic SCX. Median age was 59 years (range 35-74).
Median “pelvic organ prolapse quantification” stage was 3 (range 2-4).
Median total operative time was 190 min (range 114-308). Median console
time was 130 min (range 85-261). A comparison between the first 15 cases
and the next 10 cases demonstrated significant reductions in median
operative times and console times: 226 min (range 142—-308) versus 156 min
(range 114-180), and 170 min (range, 85-261) versus 115 min (range 90—
270), respectively (P<0.008). No intraoperative adverse events occurred in
any of the cases.24

Robotic surgery in malignant gynaecological diseases

Robotic-assisted surgery has revolutionized the field of minimally invasive
surgery, providing enhanced precision, dexterity, and visualization
compared to traditional methods. The da Vinci Surgical System, introduced
by Intuitive Surgical in 2000, has been at the forefront of this transformation,
offering a robotic platform that allows surgeons to perform complex
procedures with greater control and accuracy.

Importance in Malignant Gynaecological Diseases

Robotic surgery has become increasingly important in the treatment of
malignant gynaecological diseases, including endometrial, cervical, ovarian,
and vulvar cancers. These malignancies often require complex surgical
interventions that can benefit from the precision and minimally invasive
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nature of robotic systems. The use of robotics in oncology aims to improve
surgical outcomes, reduce morbidity, and enhance patient recovery.

Early Use in Gynaecology- The application of robotic surgery in
gynaecology began in the early 2000s, initially focusing on benign
conditions such as hysterectomy and myomectomy. The success of these
early applications paved the way for the use of robotics in more complex
oncological procedures.

Adoption in Oncology- The adoption of robotic surgery in gynaecologic
oncology followed the initial successes in benign gynaecological surgeries.
By the mid-2000s, robotic-assisted procedures began to be used for the
treatment of gynaecologic cancers, offering benefits such as improved lymph
node dissection, reduced blood loss, and shorter hospital stays compared to
traditional open surgery.

Imaging and Instrumentation- Advancements in imaging technology, such
as fluorescence imaging, have further enhanced the capabilities of robotic
surgery. Fluorescence imaging can highlight blood vessels and lymph nodes,
aiding in the accurate identification and dissection of cancerous tissues.
Additionally, the development of more flexible and versatile instruments has
expanded the range of procedures that can be performed robotically.

Applications in Malignant Gynaecological Diseases
Endometrial Cancer

Robotic-assisted surgery is commonly used in the treatment of endometrial
cancer, particularly for performing hysterectomy with bilateral salpingo-
oophorectomy and lymphadenectomy. Studies have shown that robotic
surgery for endometrial cancer offers reduced blood loss, shorter hospital
stays, and lower complication rates compared to traditional open surgery.

For treating endometrial cancer, MIS is considered the first choice. Two
large prospective randomized controlled trials, “laparoscopy versus
laparotomy for comprehensive surgical staging of uterine cancer:
Gynecologic Oncology group LAP2”, based on gynecologic oncologists in
the United States, and “laparoscopic approach to cancer of the
endometrium”, based in Australia, New Zealand, Hong Kong, and Scotland,
reported that compared to open surgery, laparoscopic surgery reduced the
length of stay in the hospital, blood loss, and the number of antiemetics

Cervical Cancer

For early-stage cervical cancer, robotic-assisted radical hysterectomy and
lymph node dissection are becoming standard practices. The precision of
robotic surgery allows for meticulous dissection of the parametrial tissues
and lymph nodes, which is crucial for achieving clear surgical margins and
reducing the risk of recurrence.

Studies have shown that robotic surgery outcomes are better than open
surgery outcomes, making it an option for patients. However, when choosing
a surgical approach for cervical cancer surgery, the LACC trial results can
make clinicians rethink the decision to select robotic surgery24. Many
clinicians choose radical hysterectomy via laparotomy in light of the results
of the LACC trial. As with other diseases, robots have become more
common, and robot-assisted approach to cervical cancer trials are being
conducted to create results that can compete with this trial. Research is also
being conducted in China25.

Page 4 of 7



J. Obstetrics Gynecology and Reproductive Sciences

Copy rights @ Varsha Ojha,

Vaginal
cancer
1%

Cervical
cancer
32%

Ovarian Cancer

Ovarian cancer necessitates staging and typically involves a substantial
portion of the abdominal cavity, thus the debulking procedure is time-
consuming. However, the prognosis is typically poor, and the majority of
patients require adjuvant chemotherapy following surgery. Based on the
findings of the INTERNATIONAL MISSION trial26 cytoreductive interval
surgery has replaced neoadjuvant chemotherapy in recent years. Depending
on the cell type, MIS is also carried out following neoadjuvant chemotherapy
if the response is outstanding.

Although less common than for endometrial and cervical cancers, robotic
surgery is also used in selected cases of ovarian cancer, particularly for early-
stage disease and staging procedures. The ability to perform precise
dissections and thorough lymph node assessments makes robotic surgery a
valuable tool in the management of ovarian cancer.

Vulvar and Vaginal Cancers

Robotic-assisted surgery for vulvar and vaginal cancers is less common but
has been utilized for radical resections and lymphadenectomy. The enhanced
visualization and precision of robotic systems can be particularly beneficial
in these anatomically complex regions, improving surgical outcomes and
reducing morbidity.

Comparative Studies with Traditional Methods

Numerous studies have compared the outcomes of robotic-assisted surgery
with traditional open and laparoscopic methods for gynaecologic cancers.
These studies generally show that robotic surgery offers comparable, if not
superior, outcomes in terms of surgical margins, lymph node yield, and
survival rates. Additionally, robotic surgery is associated with lower
complication rates and faster recovery times.

Survival and Recurrence Rates

Survival and recurrence rates for patients undergoing robotic-assisted
surgery for gynaecologic cancers are generally comparable to those for
traditional surgical methods. The precision of robotic surgery contributes to
thorough cancer resection, which is critical for long-term outcomes.

Complication Rates and Patient Recovery

Robotic surgery is associated with lower intraoperative and postoperative
complication rates compared to open surgery. The minimally invasive nature
of robotic procedures leads to reduced blood loss, lower infection rates, and
shorter hospital stays. Patients also experience less postoperative pain and
quicker return to normal activities.
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Benefits of Robotic Surgery

Precision and Minimally Invasive Techniques- The precision of robotic
surgery allows for meticulous dissection and suturing, which is especially
important in oncological procedures. The minimally invasive nature of
robotic surgery results in smaller incisions, reduced trauma to surrounding
tissues, and faster recovery times.

Reduced Blood Loss and Recovery Time- Robotic-assisted surgery typically
results in less intraoperative blood loss compared to open surgery. This is
due to the enhanced visualization and precision of robotic instruments.
Additionally, the shorter recovery times associated with minimally invasive
surgery lead to improved patient satisfaction and reduced healthcare costs.

Enhanced Surgeon Ergonomics- The ergonomic design of robotic systems
reduces physical strain on surgeons, allowing them to perform complex
procedures with greater comfort and less fatigue. This is particularly
beneficial during lengthy oncological surgeries, where precision and
endurance are crucial.

Challenges and Limitations

Cost and Accessibility- One of the major challenges of robotic surgery is the
high cost associated with the acquisition, maintenance, and operation of
robotic systems. These costs can be prohibitive for smaller healthcare
facilities and can limit the accessibility of robotic surgery to patients.

Learning Curve and Training Requirements- Surgeons require extensive
training to become proficient in robotic-assisted surgery. The learning curve
can be steep, necessitating dedicated training programs and simulation
models. This can be resource-intensive and time-consuming.

Technical and Procedural Limitations- Despite the advancements in robotic
technology, there are still technical limitations, such as the lack of haptic
feedback and the rigidity of instruments. These limitations can pose
challenges in certain surgical scenarios and may impact the surgeon's ability
to perform delicate tasks.

Future Directions

Technological Innovations- Ongoing technological innovations aim to
address the current limitations of robotic surgery. Developments such as
improved haptic feedback, smaller and more flexible instruments, and
enhanced imaging technologies are expected to further improve the precision
and capabilities of robotic systems.

Expanding Access and Affordability- Efforts to make robotic surgery more
accessible and affordable include the development of cost-effective robotic
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platforms and initiatives to integrate robotic systems into more healthcare
facilities. Expanding access to training programs and reducing the financial
barriers to acquiring robotic systems are also important steps.

Integration of Avrtificial Intelligence and Machine Learning- The integration
of artificial intelligence (Al) and machine learning (ML) into robotic systems
holds great potential for the future. Al and ML can provide real-time data
analysis, predictive analytics, and decision support, enhancing the precision
and outcomes of robotic-assisted surgeries.

Ethical and Societal Considerations

Informed Consent and Patient Autonomy- Ethical considerations regarding
informed consent and patient autonomy are critical in the context of robotic
surgery. Patients must be fully informed about the benefits, risks, and
alternatives to robotic surgery to make informed decisions about their care.
Surgeons have an ethical obligation to provide transparent and
comprehensive information.

Equity in Access to Robotic Surgery- Ensuring equity in access to robotic
surgery is a significant societal issue. The high costs and limited availability
of robotic systems can create disparities in access to advanced surgical care.
Efforts to address these disparities include expanding training programs,
developing affordable systems, and implementing policies to ensure
equitable access.

Conclusion

Robotic-assisted surgery has significantly advanced the field of
gynaecologic oncology, offering numerous benefits over traditional surgical
methods. The precision, minimally invasive nature, and improved recovery
outcomes associated with robotic surgery have made it an invaluable tool in
the treatment of malignant gynaecological diseases. Despite challenges such
as high costs and technical limitations, ongoing innovations and efforts to
expand access are likely to further enhance the role of robotic surgery in
gynaecologic oncology.
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