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ABSTRACT

One of the most common diseases in general surgery remains cholecystitis. This is related to the prevalence of gallstones,
which affects 10 to 15% of the general population. There are various types of treatment like conservative and surgical
treatments, with a distinction between laparoscopic and robotic techniques. Numerous studies have been conducted which
prove that laparoscopy is a safe method that significantly reduces the time of convalescence and recovery after surgery. The
lack of a clear assessment of the effectiveness of treatment techniques is presented in the following paper.

Advances in medicine have led to the widespread use of robotic arms in surgery, which has resulted in shorter hospital stays
due to faster recovery times after surgery. This is related, among other things, to increased precision when operating
instruments, and thus reduced trauma to the tissues in the abdominal cavity compared to laparoscopic surgery. However,
robotic surgery has certain limitations related to the availability of equipment in specific hospitals and, above all, the
increased costs of surgery compared to the use of a laparoscope.

When analyzing the collected material on gallbladder surgery and possible treatment techniques for this pathology, it is not
possible to clearly determine which treatment technique should be used as the gold standard in treating patients. However, it
is important to remember that complications may occur in both cases, resulting in conversion to open surgery.
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Introduction

From a surgical point of view, cholecystitis is a significant and common pathology. This is related to
the prevalence of gallstones, which affects 10 to 15% of the general population. During their lifetime, 20 to
40% of people with deposits in the bile ducts will develop gallstone-related complications [1]. These conditions
are often associated with bacterial infections, increased pressure in the bile ducts, and narrowing of the neck
of the gallbladder itself [2]. The main features of cholecystitis are fever with chills, pain in the right upper
quadrant of the abdomen, and jaundice. In addition, weakness, nausea, and vomiting may occur, along with a
loss of appetite or Murphy's sign [3]. The severity of symptoms depends on the patient's general condition,
comorbidities, age, and gender. On the other hand, an analysis of the available literature shows that
approximately 90-95% of cholecystitis cases are associated with the presence of stones in the gallbladder
lumen [4]. There are various types of treatment for cholecystitis, depending mainly on the etiology, the patient's
condition, the severity of the symptoms, and laboratory test results, such as elevated inflammatory markers.
Imaging tests, mainly ultrasound, as the gold standard, mainly show signs of inflammation of the bile ducts
and often the presence of deposits in the gallbladder. Treatment of this pathology is divided into surgical and
conservative. Technological advances in medicine have had a significant impact on the diagnostic pathway
and therapeutic management itself [5,6]. The authors particularly emphasize the fact that laparoscopy is the
first-line treatment, but in cases of septic shock there are many complications such as bile duct perforation,
excessive blood loss, prolonged duration of the procedure, resulting in an overall increase in mortality, or
technical difficulties of laparoscopic surgery related to the morphology of the gallbladder. In such cases,
treatment with classical cholecystectomy should be considered, including conversion to open surgery in the
case of laparoscopic surgery [6,7]. Nevertheless, numerous studies have been conducted which prove that
laparoscopy is a safe method that significantly reduces recovery time and speeds up convalescence after
surgery [6]. The development of robotics in surgery has also led to the emergence of a new field in which
authors attempt to assess which method is better. The use of robotic surgery improves the precision and safety
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of the procedure, but it also has its limitations, which mean that it is not the treatment of choice for the
pathology described. An analysis of the literature shows that authors of studies do not agree on a clear
conclusion as to which form of surgery is better and should be used in the broader perspective. The following
study presents a comparison of the treatment methods using laparoscopy and robotic surgery in terms of
surgical possibilities, treatment costs, and patient safety during surgery [6].

Materials and methods

A review of the literature regarding comparison of laparoscopy and robotic surgery in cholecystitis was
performed using the publicly available scientific database PubMed. In the evaluation of effective treatment
methods, papers from the years 2020-2025 were taken into account. The works were selected using the
following key words: laparoscopy, robotic surgery, cholecystectomy, cholecystitis

Results

The methods of surgery for this pathology can be divided into classic cholecystectomy, laparoscopic
surgery, and robotic surgery. The choice of the appropriate treatment technique depends on many factors,
including, above all, the patient's general condition, the morphology of the gallbladder, and the availability of
equipment at the medical facility. It should be remembered that the choice of treatment for a patient is always
related to the assessment of the chances of recovery and should always be made by the doctor performing the
procedure [6].

The continuous development of medicine, including surgery, has allowed robots to be implemented as
a way of improving surgical treatment techniques for patients. The analyzed material clearly shows that this
surgical technique has many advantages, but it is not without its drawbacks. One of the main aspects taken into
account when using a robot is faster patient recovery after surgery. This is related, among other things, to
increased precision when operating instruments, and thus reduced trauma to the tissues in the abdominal cavity
compared to laparoscopic surgery. One of the studies analyzed also presented the results of a study which
clearly showed that the use of a robot in gallbladder surgery resulted in a reduction in pain after treatment,
which significantly shortens the recovery time after surgery [8,9,10]. In addition, another study presented that
immediately after surgery, greater early postoperative pain was reported after the use of laparoscopic surgery.
However, the difference in postoperative pain was slightly lower in the case of robotic procedure. This shows
that both procedures can be considered equal, and therefore the criterion of postoperative pain does not
determine the superiority of robotics over laparoscopy [11].

An unquestionable advantage of using a robot in cholecystectomy is the utilization of its technical
sophistication and the surgical possibilities offered by the robot arms. In the presented paper, the authors
describe a significantly lower risk of conversion to conventional surgery than in the case of laparoscopic
surgery. This is related, among other things, to procedures in which the morphology of the gallbladder makes
it difficult to safely prepare the tissues surrounding the gallbladder. This situation argues in favor of using
robotic arms due to their increased dexterity with minimal tremor and the use of 3D visualization capabilities.
The use of a robot in complex cases of cholecystitis allows the procedure to be completed safely without fear
of gallbladder perforation, possible bleeding, and ultimately completes the procedure with a lower risk of
conversion to conventional surgery. [12-16]

However, robotic surgery has certain limitations related to the availability of equipment in specific
hospitals and, above all, the increased costs of surgery compared to the use of a laparoscope. It should be
remembered that the possibility of operating with the use of robotic arms is mainly reserved for larger hospitals
with the appropriate technological facilities and conditions to perform such a procedure . The analyzed articles
show that the duration of the operation itself was similar when comparing these procedures, but the use of
robotic arms is associated with increased preparation time for the procedure. It can therefore be concluded that
in terms of the duration of the procedure itself, from the moment the patient arrives in the operating room to
the end of the procedure, the use of laparoscopy is significantly shorter. This is due to the need to involve more
staff and the need to set up and calibrate the robot arms [12,17, 18, 19, 20].

In one of the articles presented, the authors describe significantly higher costs of purchasing and maintaining
a robotic system compared to a laparoscopic tower. The data presented was analyzed based on the prices of surgical
kits, the need for staff training, the duration of the operation, and the patient's stay in the hospital based on the length
of hospitalization and possible postoperative complications. An additional disadvantage of using robotic arms is
the very similar length of hospital stay for patients undergoing cholecystectomy compared to laparoscopy, which
argues for the increased cost of robot-assisted surgery. [18, 19, 21]
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The use of robotic arms in surgery requires appropriate training of medical personnel in all aspects of
the operating team. The duration of training depends on many factors, but the study presented below showed
that the duration of cholecystectomy using a robot in a group of young, less experienced surgeons was
practically identical to that in a group of more experienced surgeons operating using laparoscopy. Interestingly,
it was also observed that the duration of laparoscopic training for young surgeons in cholecystectomy was
significantly longer, which argues in favor of using robots in surgery and training young surgeons[12,18]. The
authors of this publication show that the use of robotics in cholecystectomy is an excellent training operation
for young surgeons before more complex abdominal procedures, which argues for the use of this surgical
technique in large training centers [12,18,22,23].

One of the complications of cholecystectomy surgery is possible damage to the bile ducts during the
procedure. In the cohort study presented below, the authors analyzed data from all possible risk groups,
classifying patients into low, medium, and high risk groups. The data presented in the study clearly show that
in all three risk groups, the degree of bile duct damage was almost three times higher in cases where robotic
surgery was used [24].

Summary and Conclusions

When analyzing the collected material on gallbladder surgery and possible treatment techniques for this
pathology, it is not possible to clearly determine which treatment technique should be used as the gold standard
in treating patients. There are many reasons that lead surgeons to choose both laparoscopy and robot-assisted
surgery. It should be emphasized that the choice of the appropriate surgical technique should always be up to
the surgeon and depends on factors affecting the course of the operation so that it is performed with good
therapeutic results and is safe for the patient. From the above text, it can be assumed that the use of robotic
arms gives better results in terms of the surgeon's comfort, the course of the procedure, even in cases of difficult
bladder morphology, and in terms of rapid recovery after the procedure. On the other hand, due to the limited
availability of robots in surgery and the high costs associated with the purchase and use of robotic arms,
laparoscopy remains a safe and more commonly used method of treating cholecystitis. In addition, teaching
cholecystectomy using the classic method should be an integral part of the training of young generations of
surgeons. This is related to the risk of minimally invasive surgery in cases of difficult gallbladder morphology
or complications requiring conversion to conventional surgery in both robotic and laparoscopic procedures.
An analysis of the above text and the cited studies clearly shows the need for randomized trials comparing the
effectiveness of treatment and possible complications of treatment using laparoscopy and robotic arms. The
above work is an excellent tool for clinicians who want to expand their knowledge of cholecystitis and its
surgical treatment as one of the basic operations in the training cycle of young surgeons.
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