The Open Access A Q
Publisher

@HSPI

C
issN_ PEJ[IEERY] CLINICAL RESEARCH

R ARCHIVES OF SURGERY AND

Research Article

CVS: An Effective Strategy to Prevent Bile
Duct Injury

Sardar Rezaul Islam'*, Debabrata Paul?, Shah Alam Sarkar?,
Mohammad Hanif Emon* and Tania Ahmed*

!Professor & Head, Department of Surgery, Ad-din Women’s Medical College Hospital (AWMCH),
Bangladesh

2Associate Professor, Department of Surgery, Jahurul Islam Medical College Hospital (JIMCH),
Bangladesh

3Assistant Professor, Department of Surgery, JIMCH, Bangladesh
*Assistant Professor, Department of Surgery, AWMCH, Bangladesh

Abstract

Background: Bile duct injuries have been substantially increased after the introduction of
laparoscopic cholecystectomy (LC). These are accompanied by major morbidity and mortality. Studies
have shown varying degrees of success in the reduction of bile duct injury (BDI) using the Critical View
of Safety (CVS) technique. The aim of this study was to see the efficacy of the CVS technique as the sole
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method of dissection in laparoscopic cholecystectomy.

Methods: 1647 cases of LC were done between January 2012 and January 2022 for a period of 10
years in two hospitals. All were operated by the CVS dissection technique and none by the infundibular

Infundibular technique

Abbreviations: LC: Laparoscopic Cholecystectomy;
CVS: Critical View of Safety; BDI: Bile Duct Injury;
GB: Gall Bladder; IN: Infundibulum

technique. Cases included acute cholecystitis, chronic cholecystitis, gangrenous cholecystitis, empyema,

and Gallbladder (GB) polyp.
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Results: The average operating time was 42 minutes and the range was 13 to 80 minutes. In 92%

of cases, all 3 criteria of CVS were achieved. In the remaining 8% cases were either converted to open

@ oPen Access

or operated by a division of GB or subtotal cholecystectomy was done. There was only one case of cystic

duct stump leak requiring drainage and common bile duct stenting.

Conclusion: The excellent outcome of our study suggests that the CVS method will be the gold
standard technique in the dissection of the gallbladder in LC. Further dissemination of the technique is

necessary to improve safety in LC.

Introduction

Bile duct injury (BDI) is the most serious iatrogenic
complication in Laparoscopic Cholecystectomy (LC). The
incidence of major BDI is 0.1 to 0.5%. The most common cause
of serious BDI is misidentification. A method of identification
of cystic structures was first introduced by Steven Strasberg
in the USA in 1992. Later he named it Critical View of Safety
(CVS) in 1995. We were inspired by Professor Michael Brunt,
a colleague of Professor Strasberg, through his lecture and
meeting him at several surgical conferences.

Three criteria are needed to achieve CVS:

> Hepato-cystic triangle is cleared of fat and fibrous
tissue,

> The lower third of the gall bladder (GB) is dissected off
the cystic plate,

https://doi.org/10.29328/journal.ascr.1001080

> Two and only two structures are seen entering the GB
which are the cystic duct and cystic artery.

Some surgeons have adopted this CVS method for
dissection for LC. Others use the classical infundibular (IN)
method or both. Professor Strasberg mentioned that in his
early experience, he had considerable difficulty taking the
gallbladder off the cystic plate completely without first
dividing the cystic duct and artery [1]. The gallbladder
tended to twist on the cystic structures after it was totally
freed from its attachments to the liver just like open
cholecystectomy. This resulted in difficulty in clipping and
dividing the cystic artery and duct. In the course of time, it
was realized that the same identification of cystic structures
was obtained by taking the gallbladder off the lower third
of the cystic plate, leaving the fundal part of the gallbladder
attached to the liver. In addition, the twisting problem, which
occurred when the gallbladder was detached completely,
does not occur when the fundus of the gallbladder remained
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attached. At that point, the question became what was the
least amount of gallbladder that must be separated from the
cystic plate to achieve the identification of cystic structures.
It was agreed that a whitish cystic plate should be clearly
visible in the window between the cystic artery and the cystic
duct (Figure 1). Only then the cystic artery and cystic duct be
safely clipped and divided [2].

When CVS cannot be attained, there are several
bailout strategies such as a cholecystostomy, subtotal
cholecystectomy removes the free wall of the gallbladder
and ablates the mucosa but does not close the gallbladder
remnant. Conversion to open procedure can always be done
in a situation of extreme adhesion, or obscure anatomy with
a sepsis-like empyema or gangrenous GB, provided an expert
surgeon for open surgery is available in the center (Figure 2).

Methods

1647 cases of LC were done between January 2012 and
January 2022 in Jahurul Islam Medical College and Ad-din
Women’s Medical College Hospital by the first author. All

Figure 2: CVS posterior view (cystic plate)
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patients were operated on by CVS dissection technique
and none by infundibular technique. Data were collected
in a retrospective manner. Patients were admitted both
through outpatient and emergency departments. The age
of the patients was from 2 years to 87 years. Male female
ratio was 1:4. Cases included acute cholecystitis, mucocele,
empyema, chronic cholecystitis, and GB polyp. Any patients
with unstable hemodynamic conditions or severe lung
disease were excluded from the study. Conventional 4 ports
were used. Two 10mm ports were placed on the umbilicus
and epigastrium. Two 5 mm ports were placed on the mid-
clavicular line and anterior axillary line. The fundus of the GB
was pushed cranially by the anterior axillary port.

CVS dissection technique

In the dissection of the GB, we used the 111 technique
(Figures 3,4). The first incision of the serosa is performed
both on the right and left hepato-cystic groove and extends
upwards almost to the fundus. Low power diathermy (18 to
20) was used for these incisions. These incisions join each
other to make a window behind the GB. Dissection is done
on the lateral aspect of the anterior cystic artery and Calott’s
node with hook diathermy also. This step helps to gain access
to the critical safety triangle. The critical safety triangle is

Posterior cystic artery

Anterior cystic
artery

Figure 3: 111 technique of CVS method.

.
Figure 4: 111 technique.
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defined as a triangle between the gallbladder wall on the > Dissection at the Medial and lateral border of the
right, the cystic duct inferiorly, and the cystic artery on the infundibulum

left. Then mobilization of the infundibulum, both anteriorly
and posteriorly was done by teasing fats and fibrous tissue
around the neck of the GB with Maryland forceps. This
permits visualization of the cystic plate through the triangle,
well above Ruviers’ sulcus (Figures 5-7). The cystic artery
and the cystic duct are then clipped separately and divided. > Enter the triangle of safety
Afterward, retrograde dissection of the gallbladder completes
the operation.

> Dissection towards the fundus

> An incision on the lateral aspect of the anterior cystic
artery

> Anterior and posterior dissection around the

infundibulum-
Summary of conventional steps of CVS:
> Visible liver surface through the triangle of safety
> Cephalad traction of the fundus
> Achievement of CVS

> Lateral traction on the infundibulum

> Clipping of cystic duct and artery.

In difficult gallbladder

> Early division of the anterior cystic artery
> Then posterior dissection

Or

> Divide the GB on the body

> Remove stones by an endo-bag

> Remove the fundus with stone

- z > Complete dissection behind the neck of the GB

Figure 5: Safety triangle

> Clip or ligate the cystic duct

> Excise the remnant of the GB
S
Or
> Subtotal cholecystectomy.

Results

The average operating time was 42 minutes and the range

was 13 to 80 minutes. All 3 criteria of CVS were achieved in

1515 (92%) cases out of 1647 cases. Male female ratio was

1:4 (Diagram 1). These 8% cases were operated either by

dividing the GB, subtotal cholecystectomy or converted to
open. Cystic structures were never clipped without posterior
dissection of the GB from the cystic plate. There was no
postoperative death in our series. Our rate of conversion was

Male female ratio

uMale

o Female

Figure 7: Endo-loop around the neck in swollen cystic duct. Diagram 1: Male-female ratio.
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4.3%. There was one incidence of postoperative bile leak,
which required drainage and stenting of the CBD (0.06%).
There was no major bile duct injury requiring bile duct
reconstruction. The histopathology of the GB specimen was
analyzed and plotted in Diagram 2.

Discussion

Surgeons have long strived to make LC the safest and
complication-free procedure. This effort has been made
successful to some extent by the introduction and application
of CVS [3,4]. In our study the operative time is significantly
reduced for patients with CVS technique, which is 42 minutes.
Vettoretto et al. and Viswanathan V also found a significant
reduction in operating time (51.5 min), which is comparable
to our study [5,6]. Another important aspect pointed out by
Lam T and Manatakis DK in separate studies is that there
is negligible difference in achieving adequate CVS scores
with operator experience (consultant vs. trainees) without
adding significant operative time in the hands of trainees.
Thus this technique is advocated for teaching as it is largely
safe regardless of surgeons' experience [7,8]. Although the
CVs technique may have a little more chance of bleeding
as involves dissection of the lower third of the GB while
cystic artery supply is still intact. By practicing the art of the
CVS technique for a period of time incidence of bleeding is
minimized.

In our series 8% of cases, CVS could not be achieved.
The reason is in these cases calot’s triangle had dense
adhesion and distorted anatomy. Examples are severe
acute Gangrenous cholecystitis, empyema GB, and Mirizzi
syndrome. In these cases either GB was divided, subtotal
cholecystectomy or converted to open to avoid inadvertent
bile duct injury (Diagram 3). In some cases where the cystic
artery intimately adhered with the cystic duct, clip or endo-

= Chronic cholecystitis 67% = Acute cholecystitis22%

w Empyemal% GB palypl%
® Gangrenous cholecystitis6%
o Incidental carcinima 1%

Diagram 2: Pattern of histopathology of GB.

u CVS achieved
= Subtotal cholecystectomy, division of GB

» Conversion to open

Diagram 3: Outcome of the procedure.
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loop ligature was applied to the duct and artery combinedly
after cystic plate dissection.

There was no mortality in our series. Morbidity including
minor bile leaks requiring stenting was only 0.06%. However,
there was no incidence of major bile duct injury requiring
bile duct reconstruction. This finding is superior to many
published series, where the rate of major BDI in LC was 0.1%
to 0.5% [5,9-11].

Currently, the CVStechniqueisaccepted asa Gold Standard
for the reduction of morbidity and mortality associated with
LCby the European Association of Endoscopic Surgery (EAES)
[12-14]. There are no randomized controlled trials published
up-to-date to give us level-1 evidence that CVS prevents bile
duct injuries. The average bile duct injury reported before
the era of CVS was 3-4 per 1000 cases of LC. The event rate
is so low that a randomized trial involving a huge number
of samples was not feasible. However, if we look at the large
case series published so far, we believe that major BDI can
be prevented by strictly adhering to all three criteria of CVS
[15-18]. The reason is in the CVS method cystic structures
are not divided before dissection of the lower third of the
GB. This gives a very clear visualization of the cystic duct
and cystic artery. Hence this method reduces the chance
of mis-identification of cystic structures. Even after more
than 20 years, many surgeons have a poor understanding
of the criteria for CVS, especially those who were not taught
CVS during residency [19,20]. Reluctance to adopt new
techniques or methods can also be a challenge.

Conclusion

Although the “critical view of safety” requires more
dissection as compared to the infundibular technique, once
learned and mastered, it is a faster and safer identification
technique during laparoscopic cholecystectomy. To prove
that the CVS dissection method prevents bile duct injury
required a randomized trial involving a large number of
samples. The excellent outcome of our study forecasts
that the CVS method is the gold standard technique in the
dissection of the gallbladder in LC. Further dissemination of
the technique is necessary to improve safety in LC.
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