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Abstract The article presents a study on optimizing surgical tactics in acute destructive cholecystitis. A comparative
analysis was conducted between traditional and minimally invasive approaches using a newly developed modified drainage
device featuring an air chamber for sealing the gallbladder stump. The use of a differentiated approach and innovative
drainage significantly reduced the incidence of postoperative complications, shortened the duration of surgery, and improved
long-term treatment outcomes. The results confirm the effectiveness of the proposed diagnostic and treatment algorithm and
technical innovations in enhancing the safety and quality of surgical care.
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1. Introduction

Relevance of the Study. According to the World Health
Organization, biliary tract diseases, including acute
destructive cholecystitis, rank among the leading causes of
acute surgical abdominal pathologies and are a common
reason for emergency hospital admissions and surgical
interventions [1]. In modern medicine, it is particularly
important not only to ensure timely diagnosis and treatment
of this condition but also to select the optimal surgical
approach that minimizes invasiveness, shortens hospital
stays and recovery periods, and reduces the incidence of
postoperative complications. Minimally invasive surgical
techniques—primarily laparoscopic cholecystectomy—have
proven to be an effective alternative to traditional open
surgery [2]. However, under conditions of acute destructive
inflammation, performing minimally invasive procedures
can be technically challenging and associated with an
increased risk of complications.

The literature review indicates that despite significant
progress in the development of minimally invasive surgical
techniques for the treatment of acute destructive cholecystitis,
several unresolved issues remain. These include the optimal
choice of surgical tactics, timing of intervention, and criteria
for evaluating the effectiveness of different methods [3].
A number of studies emphasize the need to standardize
approaches to diagnosis and treatment in order to reduce
variability in clinical decision-making and improve the
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quality of medical care. The literature highlights the importance
of a multidisciplinary approach to patient management,
involving not only surgeons but also gastroenterologists,
anesthesiologists, and intensive care specialists [4]. This
ensures comprehensive evaluation, appropriate preoperative
preparation, and effective postoperative monitoring [5]. Thus,
accumulated scientific evidence confirms the relevance of
further comparative studies and the development of adapted
diagnostic and treatment algorithms aimed at optimizing the
surgical management of acute destructive cholecystitis under
modern clinical conditions [6].

Objective of the Study. The aim of the study is to
improve treatment outcomes in patients with acute destructive
cholecystitis by refining surgical tactics.

2. Materials and Methods

The study is based on an assessment of surgical treatment
outcomes in 201 patients with acute destructive cholecystitis
who received treatment in the surgical departments of the
Samarkand branch of the Republican Specialized Scientific
and Practical Emergency Medical Center (SB RSSPEMC)
during the period from 2020 to 2024.

The most common comorbidities in both patient groups
were grade 2-3 hypertension, coronary heart disease,
and grade 2-3 obesity (statistically significant differences
compared to the control group, p<0.05). More than one-third
of the patients had two or more comorbid conditions [7]. The
proportion of patients without any comorbidities ranged
from 19.3% to 20.7%.
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Preoperative instrumental examination followed a
standard protocol and included, in addition to general tests
(complete blood count, urinalysis, blood biochemistry, ECG,
chest X-ray, etc.), abdominal and pelvic ultrasound, as well
as endoscopic evaluation of the upper gastrointestinal tract.

Depending on the treatment strategy, the patients were
divided into groups. From 2020 to 2021, 82 patients (40.8%
of the 201) with acute destructive forms of cholecystitis
underwent cholecystectomy using only the traditional wide-
open approach. These patients formed the comparison group.

From 2022 to 2024, 119 patients (59.2% of the 201) with
acute destructive cholecystitis underwent cholecystectomy
using either the laparoscopic or mini-laparotomy approach.
These patients formed the main group.

In the comparison group, 17 patients (20.7% of 82) were
initially scheduled for laparoscopic cholecystectomy.
However, all 17 required conversion, meaning the surgery
was completed using the traditional wide-open approach. For
the remaining 65 patients (79.3% of 82), the traditional open
approach was planned from the outset.

The treatment strategy in the main group differed from
that in the comparison group by employing a more
differentiated approach to selecting the optimal surgical
access for cholecystectomy, with a preference for less
invasive techniques.

According to a developed scoring system, patients who
scored 0 to 5 points were recommended for laparoscopic
cholecystectomy, while those scoring more than 5 points
were advised to undergo cholecystectomy via mini-laparotomy
access [8].

In the main group, 47 patients (39.5% of 119) were initially
scheduled for laparoscopic cholecystectomy. However, due
to technical challenges during the procedure and based on
diagnostic laparoscopy findings, 9 patients (19.1% of 47)
scored more than 5 points and underwent conversion. The
reasons for conversion are presented in table 1.

Table 1. Reasons for Conversion of Laparoscopic Cholecystectomy in the
Main Group
Number of patients
The reason for the conversion (n=9)
abc. %
Duration of surgery exceeding 30 minutes 3 77,8
Failure to identify the cystic duct and
- 3 44,4
common bile duct
Identification of a wide cystic duct with
. . . - 2 22,2
thickened walls, posing a risk of clip slippage
Bleeding 1 11,1

As shown in Table 1, the reason for conversion in 3
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patients was that the identification of the cystic duct and
main bile ducts took more than 30 minutes. In another 3
patients, due to dense infiltration in the subhepatic region,
identifying the gallbladder wall also took more than 30
minutes. In 2 cases, according to the developed protocol,
patients scored more than 5 points based on diagnostic
laparoscopy data, and there was a risk of clip slippage due
to a wide cystic duct with thickened walls. In 1 case, the
reason for conversion was bleeding from the cystic artery,
which had a favorable outcome [9].

Cholecystectomy was performed via mini-laparotomy
access in 72 patients (60.5% of 119), taking into account the
clinical features of acute cholecystitis, existing comorbid
somatic pathology, and ultrasound findings.

Thus, in the main group, laparoscopic cholecystectomy
was performed in 38 patients (31.9% of 119), while 81
patients (68.1% of 119) with acute destructive cholecystitis
underwent cholecystectomy through mini-laparotomy access.

To minimize intraoperative technical difficulties and
prevent complications in the early postoperative period, we
improved the technique of laparoscopic cholecystectomy.
After gallbladder amputation, a specially designed drainage
catheter with an integrated air chamber in the working part
was inserted into the stump lumen to ensure airtight sealing
and reliable drainage.

The presented drainage catheter provides an optimal
combination of hermetic sealing and drainage, which helps
reduce the risk of postoperative complications and improves
the effectiveness of surgical treatment for destructive forms
of cholecystitis.

The special drainage catheter with an air chamber is used
as follows. After gallbladder amputation and stump
formation, the drainage is carefully inserted into the lumen of
the stump until reaching the optimal position, where the side
openings of the suction channel are located inside the stump
for effective removal of bile and inflammatory exudate.

Then, air is introduced through a separate narrow channel
into the cylindrical balloon, causing it to inflate and tightly
seal against the walls of the gallbladder stump. This
mechanism creates a reliable seal that prevents bile leakage
and the penetration of bacterial contamination into the
surrounding tissues [10].

During postoperative monitoring, the drainage ensures
continuous aspiration of the stump contents through the main
channel, reducing pressure and preventing bile accumulation.
This helps decrease inflammation and prevents the formation
of biliary fistulas. If necessary, the air volume in the balloon
can be adjusted to maintain optimal hermetic sealing and
adapt to anatomical changes during the early postoperative
period (Pic. 1).
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Picture 1. Stages of Mini-Laparoscopic Cholecystectomy in Destructive Cholecystitis with Drainage of the Gallbladder Stump Using a Special

Drainage Catheter with an Air Chamber

3. Research Results

The improvement in the choice of surgical tactics for
patients with acute destructive cholecystitis, the refinement
of surgical technique, reduction of surgical access trauma,
and other innovations developed and implemented within
this study inevitably impacted the immediate outcomes
for this patient group. Compared to 2020-2021, the rate of
postoperative complications decreased from 13.4% to 2.5%,
i.e., by five times. Complications such as bile leakage
occurred twice less frequently, and severe complications like
bile peritonitis and bile duct injuries were completely absent.

Long-term outcomes were analyzed in 129 (64.2%) of the
201 operated patients with acute destructive cholecystitis.

One of the main indicators characterizing the effectiveness
of surgical intervention in acute destructive cholecystitis is
the presence of postcholecystectomy syndrome (PCS). The
study of PCS types was based on the classification by A.A.
Shalimov (1988).

Patients with the organic form of PCS were more frequent
in the comparison group (10%) than in the main group
(2.6%). The sharp decrease in the number of PCS cases with
and without disruption of bile duct integrity since 2021 is
associated with the transition to a differentiated approach
to the surgical treatment of patients with acute destructive
cholecystitis.

The use of our specially designed drainage catheter with
an air chamber during laparoscopic cholecystectomy for
destructive cholecystitis has improved surgical treatment
outcomes in both the early and long-term postoperative
periods.

4. Conclusions

The developed and optimized diagnostic and treatment
algorithm for managing patients with acute destructive
cholecystitis, which includes a scoring assessment of disease
severity based on clinical data, ultrasound findings, and
diagnostic laparoscopy, allowed a justified choice of the
most rational surgical intervention method. In the main
group, this algorithm enabled laparoscopic cholecystectomy
in 31.9% of cases and mini-access cholecystectomy in 68.1%,
contributing to a significant reduction in operative time from
66.5£4.9 to 42.1+2.9 minutes (t = 4.23; p < 0.001). Thus, the
use of the algorithm improved the effectiveness of surgical
treatment by individualizing access selection according to
disease severity and objective diagnostic criteria.

The evaluation of a modified drainage device with an air
chamber, ensuring the hermetic sealing of the gallbladder
stump during laparoscopic cholecystectomy, demonstrated
significant improvement in surgical care quality, reflected by
areduction in early biliary complications from 7.3% to 2.5%.
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These results indicate that the device increases procedural
safety and promotes better postoperative recovery.

The developed diagnostic and treatment algorithm
combined with the use of a special air-chamber drainage
device, applied in cases with a long gallbladder stump, led to
a decrease in early postoperative complications from 13.4%
(11 patients in the comparison group) to 2.5% (3 patients in
the main group) (y*> = 4.954; df = 1; p = 0.027), as well as a
reduction in the incidence of postcholecystectomy syndrome
(PCS) during the long-term follow-up from 24.0% (12 patients
in the comparison group) to 6.3% (5 patients in the main
group) (2 =4.692; df =1; p=0.031).
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