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Abstract: This article analyzes the clinical and practical significance of the use of minimally invasive
methods in the elimination of iatrogenic complications after laparoscopic cholecystectomy.
Laparoscopic cholecystectomy is widely used today as a "gold standard" method for the surgical
treatment of cholelithiasis, however, during or after surgery, damage to the bile ducts, bleeding, bile
leakage, subhepatic abscesses, and other iatrogenic complications can be observed. The study highlights
the advantages of minimally invasive methods such as endoscopic retrograde cholangiopancreatography
(ERCP), percutaneous drainage, endoscopic stenting, and relaparoscopy in the early detection and
effective treatment of these complications. The use of minimally invasive technologies contributes to a
reduction in surgical trauma in patients, a reduction in the length of hospital stay, an acceleration of the
rehabilitation process, and a decrease in postoperative mortality and disability. Also, this approach
reduces the need for repeated open surgical interventions and increases the economic efficiency of
treatment. The article systematically analyzes the diagnostic and therapeutic capabilities of minimally
invasive methods based on clinical observations and modern scientific literature, and substantiates the
need for their widespread implementation in practice.
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Introduction

The rapid development of minimally invasive surgical technologies in recent decades has
revolutionized abdominal surgery. In particular, laparoscopic cholecystectomy has become the most
frequently used surgical method in the treatment of cholelithiasis and has almost completely supplanted
open cholecystectomy in practice. Currently, millions of patients worldwide undergo gallbladder
removal annually, the majority of which are performed laparoscopically. The reason for the widespread
use of this method is the small extent of the surgical trauma, the relative mildness of the postoperative
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pain syndrome, the short length of hospital stay, and the patient's ability to return to work more
quickly[1].

At the same time, laparoscopic cholecystectomy, despite its high effectiveness, is not considered a
completely safe operation. latrogenic complications can be observed during surgery or in the early and
late postoperative period. Among them, the most severe and clinically significant are damage to the
common bile duct and intrahepatic bile ducts, bile leakage, hemoperitoneum, internal bleeding,
subhepatic fluid accumulation, and infectious complications. According to some data, bile duct damage
occurs in 0.3-0.8% of cases with laparoscopic cholecystectomy, and this indicator may be slightly higher
than with open surgery. Such complications not only worsen the patient's general condition, but also lead
to long-term disability, repeated operations, and serious economic losses[2].

A number of factors contribute to the occurrence of iatrogenic complications: complexity of
anatomical variants, difficulty in tissue differentiation against the background of inflammatory
infiltration, insufficient surgical experience, emergency operations, and technical errors. Especially in
acute destructive cholecystitis, the lack of clear visualization of the Calot's triangle can lead to transection
or ligation of the bile ducts. Therefore, not only treatment of complications, but also their early detection
and effective elimination using minimally invasive methods is of great importance.

In recent years, minimally invasive approaches to the management of iatrogenic complications
have become a priority. Such methods as papillosphincterotomy and stenting through endoscopic
retrograde cholangiopancreatography, percutaneous transhepatic drainage, puncture of abscesses under
ultrasound or CT control, and stopping bile leakage using relaparoscopy have been widely implemented
in practice. These methods are less traumatic than open reconstructive operations, reduce the risk of
general anesthesia, alleviate postoperative pain syndrome, and shorten the rehabilitation period[3].

Another important aspect of minimally invasive methods is the combination of diagnostic and
therapeutic capabilities. For example, in the case of suspected bile leakage, endoscopic examination
allows simultaneously identifying the source of the pathology and eliminating it by stenting. This
protects the patient from additional surgical intervention. Also, when using modern visualization
methods (MR-cholangiography, CT) in combination, the treatment tactics are determined based on an
individual approach[4].

At the present stage, one of the urgent tasks of clinical surgery is the development of an effective
algorithm for managing iatrogenic complications after laparoscopic cholecystectomy based on
minimally invasive technologies. Because early diagnosis and correctly chosen minimally invasive
intervention serve to prevent serious reconstructive operations, preserve the function of the hepatobiliary
system, and improve the patient's quality of life.

In this regard, an in-depth analysis of the clinical effectiveness of using minimally invasive
methods for eliminating iatrogenic complications after laparoscopic cholecystectomy, identifying their
advantages and limitations, as well as their widespread implementation in practice, is one of the
important scientific and practical directions of modern surgery[5].

Literature review

In the scientific work "Modern diagnostic methods in the surgery of the hepatobiliary system,"
published by A.N. Tukhtaev and F.F. Rakhmanov, modern instrumental and laboratory research methods
used to identify pathologies of the hepatobiliary sphere were systematically analyzed. The authors
compare the diagnostic capabilities of ultrasound diagnostics, computed tomography, magnetic
resonance cholangiography, and endoscopic retrograde cholangiopancreatography, assessing their
sensitivity and accuracy. The work emphasizes that early and accurate diagnosis in cases of mechanical
jaundice is a decisive factor in preventing severe complications of the disease. In particular, it is
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substantiated that the combined use of invasive and non-invasive methods in the detection of bile duct
obstruction reduces the probability of diagnostic errors. These conclusions provide a solid diagnostic
basis for choosing the correct surgical tactics in the treatment of acute calculous cholecystitis
complicated by mechanical jaundice[6].

In the article "Long-term results after laparoscopic cholecystectomy" by D. S. Jurabayev and M.
T. Eshonkulov, the clinical effectiveness of minimally invasive surgery was assessed based on long-term
observation. The authors analyzed the indicators of the postoperative rehabilitation process, the
frequency of complications, and the quality of life of patients who underwent laparoscopic
cholecystectomy. According to the results, it was found that a minimally invasive approach reduces
surgical trauma, shortens the length of hospital stay, and reduces the likelihood of long-term
complications. It was noted that the recovery process proceeds faster, especially with the use of the
laparoscopic method after a step-by-step operation performed against the background of mechanical
jaundice[7].

Analysis of both sources shows that the accuracy of diagnosis and the use of minimally invasive
surgical methods in hepatobiliary pathologies significantly improve treatment outcomes. A modern
diagnostic approach allows for an accurate assessment of pathophysiological processes, while
laparoscopic technologies reduce the risk of surgery and ensure long-term positive results. This confirms
the need for a comprehensive and scientifically based approach to the treatment of acute calculous
cholecystitis complicated by mechanical jaundice[8].

Research Methodology

This study was conducted based on retrospective and prospective clinical analysis and studied the
treatment outcomes of 120 patients with iatrogenic complications after laparoscopic cholecystectomy.
The study was conducted at the clinical bases of the Andijan State Medical Institute, taking into account
the age, sex, type of operation, time of occurrence and severity of complications.

At the diagnostic stage, laboratory and biochemical analyses (general blood analysis, bilirubin,
ALT, AST), ultrasound examination, if necessary CT or MR-cholangiography, and endoscopic retrograde
cholangiopancreatography were used. Depending on the type of complication, patients underwent ERCP
and endoscopic stenting, percutaneous drainage, relaparoscopy, or forced open surgery.

The effectiveness of treatment was assessed based on the regression of clinical signs, normalization
of laboratory parameters, elimination of complications, and length of hospital stay. The obtained data
were analyzed using the comparative-statistical method, and the clinical results of minimally invasive
and traditional approaches were compared.

Result and discussion

Within the framework of the study, the clinical results of 120 patients with iatrogenic complications
after laparoscopic cholecystectomy were analyzed. The average age of the patients was 46.8+12.4 years.
Of these, 78 (65%) were women and 42 (35%) were men. Complications were detected in 83 patients
(69.2%) in the first 7 days after surgery, and in 37 patients (30.8%) after 7 days[9].

Copyright © 2026 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/6.0), which permits unrestricted use, distribution, and reproduction in any medium 41

provided the original work is properly cited.



International Journal of Integrative and Modern Medicine

Table 1. Type of observed iatrogenic complications (n=120)

No. Type of Complication Number of Percentage
Patients (%)

1 Bile leakage 46 38.3%

2 Common bile duct injury 18 15.0%

3 Internal bleeding 21 17.5%

(hemoperitoneum)
4 Subhepatic abscess 25 20.8%
5 Other complications 10 8.4%

According to the analysis results, the most frequent complication was bile leakage (38.3%), which
was mainly associated with insufficient clipping of the cystic duct pocket or damage to the small bile
ducts. Subhepatic abscesses (20.8%) and internal bleeding (17.5%) also constituted a significant
proportion[10].

Table 2. Applied minimally invasive treatment methods and their effectiveness

No. Treatment Method Applied Positive
(n) Outcome (%)
1 ERCP + Endoscopic Stenting 40 92.5%
2 Percutaneous Drainage (under 32 90.6%
US/CT guidance)
3 Relaparoscopy 28 85.7%
4 Open Surgery (in mandatory 20 75.0%
cases)
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The results showed that complete clinical recovery was observed in 89.6% of patients who
underwent minimally invasive methods. In patients who switched to open surgical intervention, the
postoperative rehabilitation period averaged 12-14 days, while with minimally invasive methods, this
indicator was 5-7 days[11].

Diagram 1: Indicator of treatment effectiveness (%)
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The highest effectiveness was observed with ERCP and endoscopic stenting. This method ensured
rapid clinical improvement by eliminating bile leakage with minimal trauma and reducing pressure in
the bile ducts[12].

Minimally invasive technologies prevail in the management of iatrogenic complications after
laparoscopic cholecystectomy. In most patients with bile leakage, as a result of papillosphincterotomy
and stenting through ERCP, the bile flow was directed into the intestine, and the leakage into the
abdominal cavity was stopped. This reduced the need for repeated large-scale surgical operations|14].

In subhepatic abscesses, percutaneous drainage was less traumatic, performed without general
anesthesia, and characterized by rapid stabilization of the patient's condition. Relaparoscopy combined
diagnostic and therapeutic capabilities, allowing for the identification of the source of bleeding and
coagulation[14].

Thus, the results of the study showed that the use of minimally invasive methods reduces the length
of stay of patients in the hospital by an average of 2 times, reduces the severity of postoperative
complications, and significantly increases the overall effectiveness of treatment. This confirms the need
for the widespread introduction of minimally invasive approaches as a priority area in modern surgical
practice[15].

Conclusion

Minimally invasive methods for eliminating iatrogenic complications after laparoscopic
cholecystectomy have high clinical effectiveness. According to the research results, the effectiveness of
ERCP and endoscopic stenting was 92.5%, percutaneous drainage - 90.6%, relaparoscopy - 85.7%, and
open surgical interventions - 75.0%. These data confirm the superiority of minimally invasive
approaches over traditional open surgeries.
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As a result of the use of minimally invasive methods, the length of stay of patients in the hospital
was reduced by an average of 5-7 days, postoperative pain syndrome and infectious complications were
reduced, and the rehabilitation process was accelerated. Endoscopic and percutaneous interventions,
especially in cases of biliary effusion and subhepatic abscesses, contributed to the prevention of repeated
large-scale operations.

Therefore, in the management of iatrogenic complications after laparoscopic cholecystectomy, it
is advisable to use early diagnosis, accurate differential assessment of the type of complication, and
minimally invasive technologies as a method of primary selection. This approach contributes to
improving clinical outcomes, preserving the patient's quality of life, and increasing the overall
effectiveness of surgical intervention.

References

[1]
[2]
[3]
[4]
[3]
[6]
[7]
[8]
[9]
[10]
[11]

[12]

[13]

[14]

[15]

A. A. Akhmedov and M. R. Ismoilova, Surgical Diseases. Tashkent, Uzbekistan: Abu Ali ibn
Sino Medical Publishing House, 2021.

Sh. N. Kodirov, Modern surgical approaches in diseases of the hepatobiliary system. Tashkent,
Uzbekistan: Innovative Development Publishing House, 2020.

F. X. Abduraxmonov and Sh. A. Yusupov, "Results of laparoscopic treatment of cholelithiasis,"
Medical Journal of Uzbekistan, no. 4, pp. 45-49, 2019.

M. M. Matkarimov, "Clinical Effectiveness of Minimally Invasive Surgical Technologies,"
Medicine and Practice, no. 2, pp. 27-32, 2022.

B. K. Rakhimov and A. M. Khudoyberdiyev, "Analysis of complications in laparoscopic
cholecystectomy," Surgery Bulletin, no. 3, pp. 18-23, 2021.

U. T. Karimov and O. O. Sadikov, "Principles of Diagnosis and Treatment of Biliary Tract
Injuries," Surgery of Uzbekistan, no. 1, pp. 52-56, 2020.

Sh. S. Khalikov and D. A. Mamatov, "The Role of the ERCP Method in Hepatobiliary
Pathologies," Clinical Medicine Bulletin, no. 5, pp. 60—64, 2018.

N. K. Yuldashev and B. E. Tursunov, "Effectiveness of percutaneous drainage in subhepatic
abscesses," Bulletin of the Tashkent Medical Academy, no. 1, pp. 74-79, 2022.

R. R. Khasanov and S. I. Juraev, "Early complications after gallbladder operations," Scientific
Bulletin of Andijan State Medical Institute, no. 2, pp. 33-38, 2019.

A. A. Mirzaev and I. S. Kasimov, "Clinical Possibilities of Relaparoscopy," Issues of Minimally
Invasive Surgery, no. 2, pp. 41-46, 2021.

Sh. M. Abdullayev and A. Kh. Nurmatov, "Principles of Safety in Laparoscopic Operations,"
Medical Bulletin of Uzbekistan, no. 3, pp. 22-26, 2023.

I. M. Sattorov and A. A. Bozorov, "Effectiveness of endoscopic stenting in bile leakage," in
Materials of the Republican Scientific and Practical Conference, Tashkent, Uzbekistan, 2021,
pp. 112-115.

A. N. Tukhtaev and F. F. Rakhmonov, "Modern diagnostic methods in hepatobiliary system
surgery," in Collection of scientific works of Doctor of Medical Sciences, Samarkand,
Uzbekistan, 2020, pp. 58-63.

D. S. Juraboev and M. T. Eshonkulov, "Long-term results after laparoscopic cholecystectomy,"
Clinical Surgery of Uzbekistan, no. 4, pp. 3944, 2022.

Z. A. Kasimov and D. N. Rakhimova, "Prospects for the Implementation of Minimally Invasive
Technologies," Innovations in the Healthcare System, no. 1, pp. 15-19, 2023.

Copyright © 2026 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/6.0), which permits unrestricted use, distribution, and reproduction in any medium 44

provided the original work is properly cited.



