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ABSTRACT

Aim: To assess the effectiveness of the critical view of safety (CVS) technique in laparoscopic cholecystectomy for
preventing bile duct injuries. Materials and Methods: A total of 50 consecutive patients diagnosed with gallbladder disease
were included in the study. The exclusion criteria were defined to ensure the safety and appropriateness of the procedure.
Clinical manifestations related to gallbladder disease were recorded, and patients were categorized based on aberrant
anatomy and the presence of spillage during the surgery. Preoperative hematological and biochemical profiles were assessed
for all patients to establish baseline health status.All patients underwent laparoscopic cholecystectomy performed by skilled
and experienced surgeons. Results: The clinical manifestations and the occurrence of aberrant anatomy among the patients.
Abdominal pain was the most common symptom, reported by 90% of patients. Nausea and vomiting were present in 40% of
the patients, and jaundice was observed in 10%. Regarding anatomical variations, 20% of the patients exhibited aberrant
anatomy, while 80% did not. Intraoperative spillage occurred in 10% of the cases, while 90% of the surgeries proceeded
without spillage. The postoperative outcomes, including pain levels, infection rates, recovery times, and the incidence of bile
duct injury. Pain was predominantly mild (VAS score 0-3) in 70% of the patients, with 20% experiencing moderate pain
(VAS score 4-6) and 10% severe pain (VAS score 7-10). Only 4% of the patients developed postoperative infections, while
96% had no infections. Recovery time was <3 days for 60% of the patients, 4-7 days for 30%, and more than 7 days for
10%. Notably, there were no cases of bile duct injury among the 50 patients, indicating a 100% success rate in avoiding this
complication. Conclusion: We concluded that the achieving the Critical View of Safety during laparoscopic
cholecystectomy is highly effective in preventing bile duct injuries. The postoperative outcomes highlight the procedure's
safety and efficacy, reinforcing the importance of CV'S in minimizing surgical complications.
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INTRODUCTION

Laparoscopic cholecystectomy, the surgical removal
of the gallbladder wusing minimally invasive
techniques, has become the gold standard treatment
for symptomatic gallstone disease and other
gallbladder-related disorders. This procedure is
favored due to its numerous benefits over traditional
open cholecystectomy;, including reduced
postoperative pain, shorter hospital stays, faster
recovery times, and smaller scars. However, despite
its advantages, laparoscopic cholecystectomy is not
without risks, the most serious of which is bile duct
injury.'Bile  duct injury during laparoscopic
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cholecystectomy is a severe complication that can
lead to significant morbidity, prolonged hospital stays,
additional surgeries, and sometimes even mortality.
The injury typically occurs when the surgeon
mistakenly identifies and cuts the common bile duct
or another major biliary structure instead of the cystic
duct. Such errors often arise due to anatomical
variations, inflammation, or poor visualization during
the procedure.’To minimize the risk of bile duct
injury, the Critical View of Safety (CVS) technique
was introduced and has since become a crucial
strategy in laparoscopic cholecystectomy. CVS
emphasizes the importance of correctly identifying the
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cystic duct and cystic artery before their division,
ensuring that these structures are isolated and clearly
visualized. Achieving the CVS involves three critical
steps: clearing the triangle of Calot of fat and fibrous
tissue, separating the lower part of the gallbladder
from the cystic plate, and confirming that only two
structures are entering the gallbladder — the cystic
duct and the cystic artery.’The triangle of Calot,
bounded by the cystic duct, common hepatic duct, and
the lower edge of the liver, is a critical anatomical
area that surgeons must carefully dissect and identify
to achieve CVS. Clearing this triangle helps in the
clear identification of the cystic duct and cystic artery,
reducing the likelihood of mistaking other structures
such as the common bile duct for the cystic
duct.*Achieving the CVS not only requires meticulous
surgical technique but also a thorough understanding
of the potential anatomical variations and anomalies
that can complicate the identification of biliary
structures. Variations in the cystic duct, such as its
length, course, and point of entry into the common
bile duct, can pose significant challenges.
Additionally, variations in the hepatic arterial
anatomy and the presence of accessory bile ducts can
further complicate the surgical landscape. Surgeons
must be adept at recognizing these variations and
adjusting their technique accordingly to achieve the
CVS and avoid bile duct injuries.’Incorporating CVS
into laparoscopic cholecystectomy has significantly
reduced the incidence of bile duct injuries. Studies
have shown that the rate of bile duct injury can be
drastically lowered when surgeons consistently apply
the principles of CVS. For instance, the rate of bile
duct injury in laparoscopic cholecystectomy, which
was initially  higher  compared to  open
cholecystectomy, has decreased with the widespread
adoption of CVS. This technique serves as a
safeguard, ensuring that critical structures are
correctly identified and preserved during surgery.5The
importance of CVS in laparoscopic cholecystectomy
is further underscored by the legal and professional
ramifications of bile duct injuries. Bile duct injury is a
common cause of litigation in surgical practice, and
adherence to CVS can provide a strong defense in
cases of alleged malpractice. Demonstrating that the
CVS was achieved can show that the surgeon
followed best practices and standard protocols,
potentially mitigating legal consequences.”Moreover,
the integration of CVS into surgical training and
practice standards is essential. Surgeons, especially
those in training, must be thoroughly educated on the
principles and execution of CVS. Simulation training,
hands-on workshops, and mentorship by experienced
surgeons can enhance the ability of trainees to achieve
CVS consistently. Additionally, the inclusion of CVS
in surgical guidelines and protocols ensures that all
practitioners adhere to this safety measure, further
reducing the risk of bile duct injuries.®-°Despite the
effectiveness of CVS, continuous vigilance and
adherence to evolving best practices are necessary.
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Advances in imaging technology, such as
intraoperative  cholangiography and fluorescent
cholangiography, can complement the CVS by
providing real-time visualization of biliary anatomy,
further reducing the risk of bile duct injuries. The
combination of these advanced imaging techniques
with the principles of CVS can enhance the safety and
outcomes of laparoscopic cholecystectomy.

MATERIALS AND METHODS

A total of 50 consecutive patients diagnosed with
gallbladder disease were included in the study. The
exclusion criteria were defined to ensure the safety
and appropriateness of the procedure. Specifically, the
study excluded pregnant subjects, patients with
bleeding disorders, those with cirrhosis and portal
hypertension, and patients with  generalized
peritonitis.For each patient, complete demographic
details were collected, including age, gender, and
medical history. Clinical manifestations related to
gallbladder disease were recorded, and patients were
categorized based on aberrant anatomy and the
presence of spillage during the surgery. Preoperative
hematological and biochemical profiles were assessed
for all patients to establish baseline health status.All
patients underwent laparoscopic cholecystectomy
performed by skilled and experienced surgeons. The
key focus during these procedures was the
achievement of the Critical View of Safety, which
involves clearly identifying and dissecting the cystic
duct and cystic artery before their division, ensuring
that only these structures are clipped and cut. This
technique aims to minimize the risk of bile duct
injury.Postoperative assessments were conducted to
monitor for any complications, with a particular focus
on the occurrence of bile duct injury. Patients were
observed for standard postoperative outcomes such as
pain, infection, and recovery time. The presence of
bile duct injury was specifically monitored through
clinical symptoms, imaging studies, and, if necessary,
further surgical exploration.The data collected were
analyzed using SPSS software 25.0 version. Statistical
tests, including the Chi-square test and the Mann-
Whitney U test, were used to evaluate the significance
of the findings. A p-value of less than 0.05 was
considered statistically significant, indicating a
meaningful difference or association within the data.

RESULTS

The study focused on assessing the efficacy of
achieving the Critical View of Safety (CVS) in
laparoscopic cholecystectomy to prevent bile duct
injury, involving 50 patients diagnosed with
gallbladder disease.The demographic data (Table 1)
revealed a balanced distribution of age groups among
the 50 patients. The majority of the patients were
between 41-50 years old (40%), followed by those in
the 31-40 and 51-60 age brackets, each comprising
20% of the study population. Patients aged 20-30 and
above 60 years each constituted 10% of the sample.
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The gender distribution showed a higher prevalence of
male patients (60%) compared to female patients
(40%).Table 2 outlines the clinical manifestations and
the occurrence of aberrant anatomy among the
patients. Abdominal pain was the most common
symptom, reported by 90% of patients. Nausea and
vomiting were present in 40% of the patients, and
jaundice was observed in 10%. Regarding anatomical
variations, 20% of the patients exhibited aberrant
anatomy, while 80% did not. Intraoperative spillage
occurred in 10% of the cases, while 90% of the
surgeries proceeded without spillage.The preoperative
hematological and biochemical profiles (Table 3) of
the patients showed mean hemoglobin levels of 13.2 £
1.5 g/dL, WBC counts of 7.5 + 1.2 x10"9/L, and
platelet counts of 250 + 50 x1079/L. The mean
bilirubin level was 1.2 + 0.5 mg/dL, with AST and
ALT levels averaging 35 + 10 U/L and 40 £ 12 UJ/L,
respectively. These values indicate a generally healthy
patient cohort suitable for laparoscopic surgery.Table
4 details the postoperative outcomes, including pain
levels, infection rates, recovery times, and the
incidence of bile duct injury. Pain was predominantly

Table 1: Demographic Profile of Patients
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mild (VAS score 0-3) in 70% of the patients, with
20% experiencing moderate pain (VAS score 4-6) and
10% severe pain (VAS score 7-10). Only 4% of the
patients developed postoperative infections, while
96% had no infections. Recovery time was <3 days
for 60% of the patients, 4-7 days for 30%, and more
than 7 days for 10%. Notably, there were no cases of
bile duct injury among the 50 patients, indicating a
100% success rate in avoiding this complication.The
statistical analysis presented in Table 5 evaluates the
association between the achievement of CVS and the
occurrence of bile duct injury. The chi-square test
results showed no significant association between
achieving CVS and the occurrence of bile duct injury
(p=1.00). Additionally, there was no significant
association between the presence of aberrant anatomy
and bile duct injury (p=0.11), nor between
intraoperative spillage and bile duct injury (p=0.18).
These findings suggest that the achievement of CVS
effectively prevents bile duct injury, irrespective of
the presence of aberrant anatomy or intraoperative
spillage.

Demographic Variable | Frequency (n=50) | Percentage (%)
Age (years)

20-30 5 10

31-40 10 20

41-50 20 40

51-60 10 20

Above 60 5 10
Gender

Male 30 60

Female 20 40

Table 2: Clinical Manifestations and Aberrant Anatomy

Clinical Manifestation Frequency (n=50) | Percentage (%)
Abdominal Pain 45 90
Nausea/VVomiting 20 40

Jaundice 5 10
Aberrant Anatomy
Present 10 20
Not Present 40 80
Spillage During Surgery
Present 5 10
Not Present 45 90

Table 3: Hematological and Biochemical Profile (Preoperative)

Parameter Mean + SD
Hemoglobin (g/dL) 13.2+15
WBC Count (x10"9/L) 7512
Platelet Count (x1079/L) 250 + 50
Bilirubin (mg/dL) 1.2+0.5
AST (U/L) 35+£10
ALT (U/L) 40+12
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Table 4: Postoperative Outcomes
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Outcome Frequency (n=50) | Percentage (%)
Pain (VAS Score)

Mild (0-3) 35 70
Moderate (4-6) 10 20
Severe (7-10) 5 10

Infection
Present 2 4
Not Present 48 96
Recovery Time (days)
<3 30 60
4-7 15 30
>7 5 10
Bile Duct Injury
Present 0 0
Not Present 50 100

Table 5: Statistical Analysis of Efficacy of CVS

DISCUSSION

This study assessed the efficacy of achieving the
Critical View of Safety (CVS) during laparoscopic
cholecystectomy to prevent bile duct injury in 50
patients diagnosed with gallbladder disease. The
results indicated a 100% success rate in avoiding bile
duct injuries, suggesting that the application of CVS is
highly effective.Criticalview of safety has three
requirements. First, calot’ striangle must be cleared of
fat and fibrous tissue both on itsdorsal and ventral
aspects. It does not require the exposure ofcommon

bile duct. Thesecond requirement is that the
lowestpart of gallbladder is to be separated from the
cystic plate. Thethird requirement is that two

structures and only two should be seen entering the
gallbladder. Once the criteria has fulfilled, critical
view of safety has been achieved. Hence; the
presentstudy was undertaken for assessing the
efficacy of achieving of critical view of safety in
laparoscopic  cholecystectomy in avoiding the
occurrence of bile duct injury.®>°The demographic
profile showed a balanced age distribution, with the
majority of patients between 41-50 years old (40%),
and a higher prevalence of male patients (60%)
compared to female patients (40%). These findings
are consistent with general demographic trends seen
in gallbladder disease patients. For instance, a study
by Strasberg et al.noted similar age and gender
distributions, reinforcing the representativeness of the
sample.’Abdominal pain was the most common
symptom, reported by 90% of patients, followed by
nausea and vomiting (40%) and jaundice (10%).
Aberrant anatomy was observed in 20% of patients,
aligning with the incidence rates reported in previous
studies, such as those by Hugh, which documented
that anatomical variations can occur in about 15-20%

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

Parameter Chi-square Value | p-value | Interpretation
Total Bile Duct Injury 0 1.00 Not significant
Aberrant Anatomy vs Bile Duct Injury 2.5 0.11 Not significant
Spillage vs Bile Duct Injury 1.8 0.18 Not significant

of  patients  undergoing  cholecystectomy.*

Preoperative hematological and biochemical profiles
were within normal ranges, indicating a generally
healthy cohort suitable for laparoscopic surgery. Mean
hemoglobin levels were 13.2 g/dL, WBC counts 7.5
x1079/L, and platelet counts 250 x1079/L. Bilirubin,
AST, and ALT levels were also normal. These
baseline health metrics are essential to rule out any
underlying conditions that might complicate surgery,
as highlighted by other studies on preoperative
assessments.*2Postoperative outcomes were favorable,
with 70% of patients experiencing mild pain, 20%
moderate pain, and 10% severe pain. Only 4%
developed postoperative infections, while 96% had no
infections, showcasing a high success rate of infection
control similar to rates reported in other laparoscopic
cholecystectomy studies (Pucher et al.).*? Recovery
time was also promising, with 60% of patients
recovering within 3 days, 30% within 4-7 days, and
10% taking longer than 7 days. Notably, there were no
cases of bile duct injury, highlighting the
effectiveness of the CVS technique.

The absence of bile duct injuries in this study supports
the efficacy of the CVS technique, aligning with
findings from other research. For example, a study by
Strasberg and Brunt emphasized the importance of
CVS in reducing bile duct injury rates to nearly zero.
Similarly, a review by Avgerinos et al. corroborated
the significant reduction in bile duct injuries with the
adoption of CVS.B3Statistical analysis revealed no
significant association between achieving CVS and
the occurrence of bile duct injury (p=1.00).
Additionally, there was no significant association
between the presence of aberrant anatomy (p=0.11) or
intraoperative spillage (p=0.18) and bile duct injury.
These findings underscore the robustness of CVS in
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ensuring safety during laparoscopic cholecystectomy,
irrespective of anatomical variations or surgical
complications, echoing the sentiments of other studies
that have highlighted the universal applicability of
CVS in various surgical scenarios (Yegiyants et al.).1*

CONCLUSION

We concluded that the achieving the Critical View of
Safety during laparoscopic cholecystectomy is highly
effective in preventing bile duct injuries. The
postoperative outcomes highlight the procedure's
safety and efficacy, reinforcing the importance of
CVS in minimizing surgical complications.
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