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Abstract 
This study aims to present the results of a single surgeon's experience to demonstrate the effectiveness of the 
'Critical View of Safety' (CVS)  technique in preventing bile duct injuries in clinical practice.  
 We retrospectively reviewed the records of 899 patients who underwent cholecystectomy using the CVS 
technique performed by a single surgeon at the Sivas Cumhuriyet University Hospital General Surgery 
Department between 2018 and 2023. Ethical approval for the study was obtained. Cholecystectomy cases were 
scanned retrospectively. The patients' age, gender, drain placement, surgery indications, and reason for 
switching to open cholecystectomy were recorded.  
Among the 899 patients reviewed, 312 were male (34.70%), and 587 were female (65.30%). The average age 
was 55.10 for males and 51,65 for females. It was determined that 7(0.77%),  cases converted to open 
cholecystectomy. The most common indication for cholecystectomy was elective gallbladder stone removal, 
accounting for 47.05% of cases. No major bile duct injuries were detected.. 
The safe cholecystectomy technique can be safely applied to avoid bile duct injuries in laparoscopic 
cholecystectomy 
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ÖZ 
Bu çalışma, klinik pratikte safra yolu yaralanmalarının önlenmesinde 'Eleştirel Güvenlik Görüşü' (CVS) tekniğinin 
etkinliğini göstermek için tek bir cerrahın deneyiminin sonuçlarını sunmayı amaçlamaktadır. 
 2018-2023 yılları arasında Sivas Cumhuriyet Üniversitesi Hastanesi Genel Cerrahi Anabilim Dalı'nda tek cerrah 
tarafından CVS tekniği kullanılarak kolesistektomi yapılan 899 hastanın kayıtları retrospektif olarak incelendi. 
Çalışma için etik onay alındı. Kolesistektomi olguları geriye dönük olarak tarandı. Hastaların yaşı, cinsiyeti, dren 
yerleşimi, ameliyat endikasyonları ve açık kolesistektomiye geçiş nedenleri kaydedildi. 
İncelenen 899 hastanın 312'si (%34,70) erkek, 587'si (%65,30) kadındı. Erkeklerde yaş ortalaması 55,10, 
kadınlarda ise 51,65’ idi. Olguların 7'sinin (%0,77) açık kolesistektomiye dönüştüğü belirlendi. Kolesistektominin 
en yaygın endikasyonu safra kesesi taşının elektif olarak çıkarılmasıydı ve vakaların %47,05'ini oluşturuyordu. 
Majör safra kanalı yaralanması tespit edilmedi. 
Laparoskopik kolesistektomide safra yolu yaralanmalarını önlemek için güvenli kolesistektomi tekniği güvenle 
uygulanabilir. 
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Introduction 

Over the past three decades, laparoscopic 
cholecystectomy has become a widely practiced 
method for gallbladder removal. Still, it has been 
associated with an increase in major bile duct 
injuries compared to open cholecystectomy1-4. 
Presently, among 1,000 patients undergoing 
laparoscopic cholecystectomy, two to four 
experience major bile duct injuries necessitating 
biliary reconstruction5. Despite the global 
acceptance of the 'Critical View of Safety' (CVS) for 
identifying critical anatomical structures such as the 
cystic duct, common bile duct, and cystic artery, 
major bile duct injuries continue to occur6. These 
injuries have serious consequences, including 
extended hospital stays, multiple invasive 
procedures, reduced quality of life, and increased 
mortality7. One of the significant factors leading to 
these complications during laparoscopic 
cholecystectomy is the adhesions that often result 
from prior or ongoing cholecystitis, causing 
challenges for surgeons and potential legal 
implications. 

The CVS technique, conceptualized in 1995, has 
emerged as a critical and reproducible step to 
ensure safe cholecystectomy8. It involves three key 
components: (i) clearing all fibrous and fatty tissue 
from the hepatocystic triangle, (ii) dissecting the 
distal one-third of the gallbladder, and (iii) 
completely exposing the anatomy of the cystic duct 
and cystic artery. Various international guidelines 
have emphasized the importance of CVS as a 
fundamental step in safe cholecystectomy9,10. The 
primary focus of these guidelines is on the precise 
identification and dissection of critical anatomical 
structures related to the gallbladder. 

This study aims to present the results of a single 
surgeon's experience to demonstrate the 
effectiveness of the CVS technique in preventing 
bile duct injuries in clinical practice. 

Materials and Methods 

We retrospectively reviewed the records of 899 
patients who underwent cholecystectomy using the 
CVS technique performed by a single surgeon at the 
Sivas Cumhuriyet University Hospital General 
Surgery Department between March 2017 and 
March 2022. Ethical approval for the study was 
obtained. 

In this technique, uniform principles were applied to 
all patients. As the initial step, the procedure 
involved clearing the Calot's triangle of fat and 
fibrous tissue and separating the gallbladder from 
the lowest part of the gallbladder bed (Figure 1). 

The second step focused on dissecting the lower 
end of the gallbladder, ensuring that only two 
structures, the cystic duct and cystic artery, 
remained(Figure 1). All cutting and ligating 
procedures were performed after achieving clear 
visibility of the entire anatomy at this stage. The 
final step involved using cautery to remove the 
lower part of the gallbladder from the gallbladder 
bed, completing the cholecystectomy. 

The patient records were examined retrospectively, 
with evaluations based on age, gender, the use of 
drains, surgical indications, reasons for open 
conversion, and the development of complications. 

  

Figure 1:A: Calot's triangle. B, C: Clearing the Calot's 
triangle of fat and fibrous tissue and separating the 
gallbladder from the lowest part of the gallbladder 
bed. D: It ensures that only two structures (cystic 
duct and cystic artery) enter the gallbladder. CA: 
Cystic artery, CD: Cystic duct. 

Results 

Among the 899 patients reviewed, 312 were male 
(34.70%), and 587 were female (65.30%). The 
average age was 55.10 for males and 51,65 for 
females. 

The most common indication for cholecystectomy 
was elective gallbladder stone removal, accounting 
for 47.05% of cases. Other indications included a 
history of pancreatitis or choledocholithiasis, acute 
cholecystitis (early cholecystectomy), gallbladder 
empyema, and gallbladder perforation (with 
percentages of 18.02%, 14.12%, 14.79%, 3.11%, and 
1.44%, respectively). 

Among the seven cases (0,77%) that required open 
conversion, two cases (28.57%) had severe 
inflammation, two cases (28.57%) had strong 
adhesions, two cases (28.57%) had anatomical 
irregularities, and one case (14.28%) involved 
bleeding. 

After laparoscopic cholecystectomy, drains were 
placed in 402 patients (44.7%).  
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Table 1. Table of age and drainage catheter use according to cholecystectomy indications 

Indication Male      Female      total Drein   

 No Yes Total   

Planned Surgery 145 278 423 237 186 423   

Dyspeptic Complaints 50 112 162 100 62 162   

Pancreatitis, 

Choledocholithiasis 

46 81 127 74 53 127   

A Cholecystitis (Early 

Cholecystectomy) 

47 86 133 65 68 133   

Gallbladder Empyema 11 17 28 6 22 28   

Gallbladder Perforation 7 6 13 2 11 13   

Celiacystitis Planned Surgery 312 587 899 497 402 899   

Total 145 278 423 237 186 423   
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Figure 2. Figure  of age according to cholecystectomy indications.

Discussion 

Laparoscopic cholecystectomy is widely recognized 
as the gold standard for the surgical treatment of 
cholelithiasis. Nevertheless, the associated 
complications have been linked to mortality rates of 
up to 18%11. Factors contributing to these 
complications include inadequate surgical 
experience and insufficient dissection, which may 
result from challenges posed by anatomical 
variations and adhesions associated with previous 
cholecystitis12,13. 

The adoption of laparoscopic techniques as the gold 
standard in cholecystectomy has not only led to an 
increased complication rate but has also altered the 
nature of bile duct injuries, with more severe 
complications such as complete bile duct 
transections, thermal injuries, and central injuries 
caused by incorrect dissection of the hepatic 
hilum15. 

Various surgical techniques have been described in 
the literature to ensure the safe identification of 
ductal structures in laparoscopic 
cholecystectomy16,17. These techniques share the 
common goal of establishing an objective surgical 
method for recognizing the anatomical structures in 
this region. 

While intraoperative cholangiography has been 
presented as an effective method for preventing 

bile duct injuries18-19, it has not provided the 
expected level of protection. Moreover, it is known 
to present technical challenges and increase both 
the duration and cost of the operation. 

The safe critical view technique, introduced by 
Strasberg in 19958, has been widely adopted by 
many surgeons. In this study, where our own cases 
were presented, we applied this technique to all 
patients, irrespective of whether their cases were 
elective or emergency. A single experienced 
surgeon performed these cases. Similar to the 
findings of Avginos15, no major bile duct injuries 
were encountered. 

The absence of bile duct injuries and the 
consistency in the surgical approach performed by 
the same surgeon underscore the significance of the 
surgical experience. Some studies in the literature 
highlight the decrease in the rate of injuries after a 
surgeon's first 50 cases, emphasizing the 
importance of factors based on experience, such as 
familiarity with anatomical variations, safe 
dissection techniques, and making the correct 
decisions regarding open conversion, as the number 
of cases increases20,21. 

Result: The safe cholecystectomy technique can be 
safely applied to avoid bile duct injuries in 
laparoscopic cholecystectomy 
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