PISSN: 2508-5778 + eISSN: 2508-5859
Ann Hepatobiliary Pancreat Surg 2023;27:201-210
https://doi.org/10.14701/ahbps.22-064

AHBPS

Annals of Hepato-Biliary-Pancreatic Surgery

Check for
up

How-I1-Do-It

How to achieve the critical view of safety for
safe laparoscopic cholecystectomy:
Technical aspects
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Laparoscopic cholecystectomy is associated with a higher incidence of biliary/vasculobiliary injuries than open cholecystectomy.
Anatomical misperception is the most common underlying mechanism of such injuries. Although a number of strategies have been
described to prevent these injuries, critical view of safety method of structural identification seems to be the most effective preventive
measure. The critical view of safety can be achieved in the majority of cases during laparoscopic cholecystectomy. It is highly recom-
mended by various guidelines. However, its poor understanding and low adoption rates among practicing surgeons have been global
problems. Educational intervention and increasing awareness about the critical view of safety can increase its penetration in routine
surgical practice. In this article, a technique of achieving critical view of safety during laparoscopic cholecystectomy is described with
the aim to enhance its understanding among general surgery trainees and practicing general surgeons.
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INTRODUCTION

Laparoscopic cholecystectomy (LC) is the current standard
of care for symptomatic cholelithiasis. However, it is associated
with higher incidence of complications such as bile duct injury
(BDI) and vasculobiliary injury (VBI) than open cholecystec-
tomy [1].

The most common underlying mechanism of major post-cho-
lecystectomy BDI/VBI involves misidentification of anatomical
structures [2-4]. Due to various factors (misperception, altered
anatomy, local pathological alterations, etc.), misidentification
of structures can lead to division/occlusion of wrong targets
(e.g., common bile/hepatic duct, aberrant right sectoral bile
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duct, right hepatic artery) instead of correct targets (i.e., cystic
duct and artery), resulting in BDI/VBI [2,3].

Various preventive strategies have been described to reduce
the incidence of post-cholecystectomy BDI/VBI [4-9]. The
critical view of safety (CVS) method of target identification
was described by Strasberg et al. in 1995 [10]. It is considered as
the one of the most important critical factors for overall safety
during LC by the Society of American Gastrointestinal and En-
doscopic Surgeons (SAGES) expert group [11] and international
expert groups from Japan, Korea, Taiwan, the USA, India, and
other nations [4]. It is an essential component of the culture
of safety in cholecystectomy concept (COSIC) as proposed by
SAGES [9]. Because of its overall proven safety, the CVS meth-
od is uniformly recommended by various societies and guide-
lines as a target identification method during LC [1,12-15].

Despite the description of CVS many decades back and uni-
form recommendation for its use, its poor understanding and
low adoption rates among surgeons and trainees in routine
general surgical practice remain global problems [16-21]. In a
survey of 374 practicing surgeons belonging to the Midwest
Surgical Association and SAGES, only 27% of the respondents
practiced the CVS method, whereas many of them could not
identify the CVS descriptively (75%) or visually (21%) [17]. In
a recent study conducted in China, the correct execution and
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cognition of the CVS were found to be deficient in the ma-
jority of cases with very low CVS achievement rates (18.18%
in a non-inflammatory group and 9.84% in an inflammatory
group) [19]. In a Mexican study involving both practicing sur-
geons and surgical residents, although 95% (n = 708) partici-
pants reported that they knew the concept of CVS, only half
(51%) could define the concept correctly [20]. In our recent
study, the majority (88.3%) of general surgery trainees claimed
to know the CVS. However, only 11.5% knew it correctly, 15%
described more than three components, and one third (34.9%)
considered exposure of the cystic duct-common bile duct junc-
tion as a component of the CVS [21].

Despite poor understanding and dismal adoption rates of
CVS in routine practice at present, educational intervention
and increasing awareness of CVS might improve its achieve-
ment rates during LC effectively [19,22]. Herein, a technique of
achieving CVS during LC utilizing various anatomical land-
marks is described with the aim to enhance its understanding
among general surgery trainees and practicing general sur-
geons.

DESCRIPTION OF THE SURGICAL TECHNIQUE

Technique of achieving the CVS is described here with stan-
dard four-port method of LC with a setup in American posi-
tion (Supplementary Video 1). Camera port (10 mm) is placed
at the umbilicus by open method. One 10 mm port is placed in
the epigastrium (surgeon’s right hand main working port). One

R4U safety line
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Fig. 1. Surgical field of interest for laparo-
scopic cholecystectomy showing important
anatomical landmarks. Anterior/medial
view (A) and posterior/lateral view (B) of the
hepatocystic triangle and adjoining areas.
CBD, common bile duct; Du, duodenum; HA,
hepatic artery; RS, Rouviere’s sulcus; Sg4,
segment 4; UF, umbilical fissure.

5 mm port is placed in the right lumbar region for gallbladder
fundal retraction (by an assistant). The last port (5 mm) is
placed in the right subcostal area for gallbladder neck retrac-
tion (surgeon’s left hand working port).

The CVS consists of three essential component or steps: 1)
dissection of the hepatocystic triangle (HCT); 2) exposure of
at least lower one third of the cystic plate (CP); and 3) demon-
stration of only two tubular structures (cystic duct and cystic
artery) that remain attached to the gallbladder (after compo-
nents 1 and 2 are achieved) [2,23]. All these three steps must be
completed before considering that CVS has been achieved.

Step 1: Exposure of the surgical field and identification of
anatomical landmarks

The surgical field of dissection during LC is HCT. Adjoining
structures e.g., liver segments 4 and 5, hepatoduodenal liga-
ment, hepatic hilum, umbilical fissure, duodenum, etc. are the
anatomical areas of interest (Fig. 1). Proper exposure of these
areas is imperative for a safe completion of the surgical proce-
dure. Adequate abdominal distension (intrabdominal pressure
~12 mm Hg), proper patient positioning (reversed Trendelen-
burg with left lateral rotation), adequate gastric decompression
(through properly positioned and patent nasogastric tube), op-
timal port positioning with appropriate modifications (e.g., for
obese patients), proper gallbladder retraction, and perihepatic
and pericholecystic adhesiolysis if required are some of the im-
portant steps to ensure a good exposure of the surgical field.

For proper gallbladder retraction, fundus is retracted towards

Fig. 2. Initial dissection: (A) peritoneal fold at
the putative cystic duct-gallbladder infundi-
bulum junction is opened, and (B) posterior
peritoneal layer is gently dissected bluntly.
Dissection remains above the R4U line.
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the patient’s right shoulder. The infundibulum/neck is retract-
ed infero-laterally during anterior dissection in the HCT and
supero-medially towards the umbilical fissure/left shoulder
during posterior dissection in the HCT (Fig. 1-3). Besides cor-
rect direction of retraction, traction force should be sufficient
enough to open up the HCT and facilitate dissection. However,
excessive traction can distort the anatomy, align the cystic duct
with the common bile duct, increases the risk of avulsion of the
cystic duct or tear the cystic duct-common bile duct junction,
and may injure the diaphragm after accidental slippage of fun-
dal grasper.

After exposing the surgical field and anatomical area of
interest, certain fixed anatomical landmarks around the gall-
bladder are identified (Fig. 1). These landmarks can be used for
proper orientation of the surgical field before and during the
procedure, especially during difficult conditions.

Important anatomical landmarks are the Rouviere’s sulcus
(RS), segment 4b and its base, umbilical fissure, hepatic artery
proper, cystic lymph node, duodenum, and stomach (Fig. 1).
The RS is the most important anatomical landmark. It pro-
vides the basis for the R4U line and planes as described by us
previously [23,24]. Briefly, the R4U line is an imaginary line
passing from the roof of the RS across the base of the segment
4b till the umbilical fissure (Fig. 1). This safety line provides
the basis for two planes (the ‘A’ plane that passes along the an-
terior surface of the RS and the ‘R’ plane that passes along the
roof the RS). These planes divide the surgical field into four
zones: anterosuperior (safe zone), posterosuperior (potentially
unsafe zone), anteroinferior (unsafe), and posteroinferior (un-
safe) zones [24].

R4U safety line -

Once various landmarks are identified and safe and unsafe
zones are demarcated, dissection is started in the anterosuperi-
or zone and remained confined to superior zones only to avoid
injury to vitals structures present in inferior zones.

Step 2: Dissection in the hepatocystic triangle (1st
component of CVS)

Posterior (lateral/right) peritoneal division

After ascertaining the anatomy, the gallbladder neck is gently
pulled in the ventral direction (i.e., elevated). Putative junction
of the gallbladder neck and cystic duct is then identified and
the peritoneal layer overlying this junction is opened using a
monopolar cautery or bluntly (Fig. 2).

Posterior aspect of the HCT is then exposed by retracting
gallbladder neck medially. The peritoneal layer is gently el-
evated by blunt dissection using Maryland forceps inserted
through the opening created earlier (Fig. 2). Seepage of CO,
under pressure into the sub-serosal space further dissects
planes (pneumo/capno-dissection) in the HCT, especially in
cases with un-obliterated planes (i.e., cases with no or minimal
inflammation) (Fig. 3). The peritoneal layer is then divided
close to the gallbladder with a monopolar hook cautery starting
from the gallbladder neck. It is then extended onto the body as
far as possible (Fig. 3). The peritoneal division is then contin-
ued towards the cystic duct along the neck.

Anterior (medial/left) peritoneal division
Once the posterior peritoneal attachment is divided, the
anterior aspect of the HCT is exposed by retracting the neck

Fig. 3. Dissection of the hepatocystic tri-
angle from the lateral/right side (posterior
dissection): Peritoneal fold division. (A)
Peritoneal fold is divided close to the gall-
bladder (broken line). (B) Hook cautery
tip is introduced beneath the peritoneal
fold and gently elevated with side to side
sweeping movements to open up the space
and (C) to allow CO, gas to enter beneath the
peritoneal layer for facilitating (pneumo-)
dissection (arrowheads), and (D) the peri-
toneal fold is then gradually divided towards
the fundus. Dissection starts above the R4U
safely line. To facilitate proper dissection,
gallbladder infundibulum is retracted in left-
cephalad direction.
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inferolaterally while retaining the fundal retraction in the
original direction (i.e., towards the right shoulder of the pa-
tient). Starting from the gallbladder neck-cystic duct junction,
peritoneal attachment on the anterior aspect of the gallbladder
is divided as distally as possible towards the fundus (Fig. 4).
The cystic artery (sometimes with more than one branch) and
cystic lymph node are usually encountered during this step (Fig.

Fig. 4. Dissection of the hepatocystic tri-
angle from the medial/left side (anterior
dissection): peritoneal fold division. After
opening the peritoneal fold (see Fig. 2), (A)
anterior peritoneal fold is gently dissected
off the underlying tissue by blunt dissection
followed by (B-D) its division close to the
gallbladder (broken line) while exposing
the cystic lymph node (marked with circle;
broken line in ‘B’). To facilitate proper
dissection, gallbladder infundibulum is
retracted in right-caudal direction.

4). Peritoneal division line remains close to the gallbladder wall
and passes on the right (lateral) of or over the cystic lymph
node. Peritoneal division is then continued along the cystic
duct between the cystic duct and artery.

Fig. 5. Dissection of the hepatocystic tri-
angle from the lateral/right side (poste-
rior dissection): deeper dissection. (A)
Showing dissection close to the gallbladder
(broken line) in the direction (arrowheads)
towards and on to the cystic duct across the
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infundibulum. (B) Dissection close to the
gallbladder (broken line) towards the fundus
(arrowhead). (C) With an ongoing dissection
along the gallbladder (broken line) towards
the fundus (arrowhead), a part of the cystic
plate is exposed (encircled with broken
line). (D) With further dissection, a window
is created in the hepatocystic triangle,
showing part of segment 4 across it. Larger
extent of lower portion of the cystic plate is
now exposed (encircled with broken line).
Dissection remains confined to areas above
the R4U safety line.
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Dissection in the hepatocystic triangle & exposure of the

cystic duct and artery

Once anterior and posterior peritoneal attachments are di-
vided, actual (deeper) dissection in the HCT is performed. It is
initially done from the posterior aspect. The gallbladder neck
is retracted medially during this step (Fig. 5).

HCT is gradually cleared of fibrous and fatty tissues while re-
maining close to the gallbladder wall. Our preferred dissection
technique is to use a monopolar hook cautery. Basic principles
of safe use of energy source in the HCT, i.e., elevation and di-
vision of small amount of tissues at a time with small bursts of
low wattage (< 25 W) current, that I refer to as HPB maneuver
(Hook—>Pull->Burn), are followed during this step [23]. Blunt
dissection technique is an option. Sometimes a combination
of these techniques can be used to create a window across the
Calot’s triangle or dissect any tubular structures such as the
cystic duct and artery.

As division of tissues progresses, the HCT gradually opens
up. A window may be created across the gallbladder bed while
exposing the CP and elevating the gallbladder from the liver,
which can facilitate further dissection (Fig. 5, 6).

Once the posterior dissection seems adequate, dissection
from the anterior aspect of the HCT is performed in a similar
fashion (Fig. 6). Dissection in the HCT can also be performed
alternatively from posterior and anterior aspects.

Dissection is then continued towards the gallbladder pedicle.
The cystic duct is then circumferentially dissected (Fig. 6). For

this, a window is created between the cystic duct and artery ei-
ther by blunt dissection (Fig. 6) or with a hook cautery. Tissues
are cleared along the cystic duct by alternate dissection from
the anterior and posterior aspects of the HCT (Fig. 6). Once a
sufficient extent of the cystic duct is exposed, the cystic artery
is dissected which is already exposed after division of the ante-
rior peritoneal attachment and during dissection in the HCT. If
not, a window is created on either side of the cystic artery close
to the gallbladder wall. Dissection is then continued proximal-
ly and distally along the artery. A portion of the cystic artery
lateral to the cystic node is exposed (Fig. 6, 7).

Dissection along the lateral aspect of the cystic artery clears
all tissues between the cystic duct and artery. A large window
in the Calot’s triangle is created while exposing the cystic duct
inferomedially, the cystic artery superomedially, and the gall-
bladder neck/body on the lateral side with the liver seen across
this window (Fig. 6, 7). Similarly, dissection on the medial as-
pect of the cystic artery completes tissue clearance in the HCT.

Once exposed, both the cystic duct and artery are dissected
for an extent sufficient enough to allow secure occlusion and
division. No attempt is made to expose them in their entire ex-
tent (i.e., till the junction of the cystic duct with the bile duct or
till the origin of the cystic artery). No attempt is made to excise
any tissues or divide any luminal structures while dissecting in
the HCT. Optimal dissection in HCT allows clear visualization
of the liver across windows created (Fig. 6).

Fig. 6. Dissection of the hepatocystic triangle and exposure of the cystic plate. Cystic plate is being exposed by the alternate dissection from (A) medial/
anterior and (B) lateral/posterior aspects with (C, E) subsequent exposure of the necessary extent of the plate (marked with broken line). Calots’ triangle
is subsequently dissected from (D) anterior and (E) posterior aspects to (F) finally achieve the critical view of safety (CVS). This figure also illustrates the
cystic plate first approach to achieve the CVS (also see Supplementary Video 1).
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CP
(exposed)

Fig. 7. Dissection of the hepatocystic triangle: Calot’s triangle first approach. (A) Calot’s triangle is dissected to expose and delineate the cystic duct and
cystic artery. CP is not exposed yet (broken line). (B) CP is being exposed. (C) CP is exposed adequately (broken line). White arrowhead indicates cystic

duct and black arrowhead indicates cystic artery. CP, cystic plate; N, node.

Step 3: Exposure of the cystic plate (component 2 of the CVS)

The CP is normally not visible during LC [23]. To expose
it, dissection in the HCT is continued in the gallbladder bed
to separate the gallbladder from the liver. Adequate traction
and countertraction allow dissection in the safe plane that lies
between the gallbladder and the CP. Dissection is performed
alternatively from lateral and medial aspects of the gallbladder
till optimal portion of the CP is exposed (at least the lower
third) (Fig. 5-7). Effort should be made to expose the maxi-
mum possible portion of the CP while dissecting towards the
fundus and leaving a sufficient portion of fundus/body still at-
tached to the liver (Fig. 8). This step can be performed using a
monopolar hook cautery (our preferred technique) or by blunt
dissection.

Step 4: Confirming the CVS (final conclusive component)

Once optimal dissection in the HCT is completed and the CP
is exposed adequately, the CVS is confirmed by looking at the
anatomy obtained after the dissection. This anatomical assess-
ment is done from the anterior/medial aspect (anterior view of
the CVS) and the posterior/lateral aspect (posterior view of the
CVS) (Fig. 8).

For the anterior view of the CVS, adequate gallbladder retrac-
tion is obtained at the fundus and the neck is retracted towards
the right lower abdomen. With this maneuver, segment 5 of the
liver is seen clearly across the window between the gallbladder
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and the liver. The gallbladder is seen attached to the hepato-
duodenal ligament/hepatic hilum only through the cystic duct
and the cystic artery (Fig. 8). In addition, these two pedicular
structures are seen separate from each other.

For the posterior view of the CVS, the gallbladder is flipped
on the left side by retracting the neck towards the umbilical
fissure/left shoulder of the patient while maintaining adequate
traction on the fundus towards the right shoulder. With this
repositioning of the gallbladder, segment 4b of the liver is seen
clearly across the window between the gallbladder and the liv-
er. The gallbladder is seen attached to the hepatoduodenal liga-
ment/hepatic hilum only through the cystic duct and the cystic
artery which were identified on the anterior view (Fig. 8).

Step 5: Assessment of the quality of CVS and documentation

After apparent achievement of the CVS, time-out is adopted
before proceeding with clipping and division of the cystic duct
and cystic artery. During this time-out, the quality of the CVS
is ascertained by looking at both the views (doublet view) (Fig.
8) and discussing them with the surgical team/colleagues. With
a suboptimal CVS, necessary dissection is performed further.
Once a satisfactory CVS is achieved, final views of the CVS are
captured for documentation purpose. The cystic duct and ar-
tery are clipped and divided.

Fig. 8. A critical view of safety. (A) Anterior
view. (B) Posterior view. The hepatocystic
triangle is adequately dissected and the
cystic plate is exposed adequately (broken
line). Only two tubular structures (i.e., cystic
duct [white arrowheads] and cystic artery
[black arrowheads]) can be seen entering
: the gallbladder. Strasberg score is 6/6. Com-
U pleted dissection is above the R4U safety
line.
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DISCUSSION

The CVS has been described as a preventive measure against
misidentification injuries [3]. The concept of CVS is based on
the technique used during an open cholecystectomy where the
gallbladder is completely separated from the liver after an ini-
tial dissection in the Calot’s triangle to isolate the cystic duct
and cystic artery, thereby providing conclusive evidence that
the two structures entering the gallbladder are only cystic duct
and cystic artery [2]. This technique has been modified for LC
to allow the same principles to be followed but without com-
plete detachment of the gallbladder from the liver as complete
gallbladder detachment may pose technical difficulty in han-
dling a free ptotic gallbladder.

The CVS technique is very effective in preventing misiden-
tification injuries compared to other techniques of anatomic
identification during LC (pooled incidence of BDI 2 in 1 mil-
lion cases when CVS is employed vs. pooled incidence of 1.5 in
1000 cases when an infundibular technique is used) [1]. Based
on its proven safety, CVS is uniformly recommended by vari-
ous guidelines including the latest multi-society guideline for
BDI prevention [1,12-15].

Despite its description many decades ago, correct under-
standing and wide adoption of CVS in real practice are limited
worldwide. This might result from the fact that the CVS tech-
nique follows more stringent criteria of structural identifica-
tion and requires more extensive dissection, which might take
more time to complete than a conventional technique such as
an infundibular technique. In addition, it has a low awareness
among surgeons.

A few considerations pertaining to each component are
worth discussion. The first and second components of CVS
involve active dissection to expose the cystic duct, cystic artery,
and CP. The last component, on the other hand, involves active
visual assessment of the anatomy thus exposed. All these three
components are essential steps. All of them must be fulfilled
before labeling satisfactory CVS attainment.

As the first component, dissection in the HCT should be
limited but sufficient enough to delineate both the cystic duct
and artery and any other structures abnormally present in the
HCT. It is not necessary to perform a total dissection (skele-
tonization) in the HCT to expose the common hepatic duct or
trace the entire cystic duct till its junction with extrahepatic
bile duct or trace the cystic artery till its origin. This step is not
necessary. Rather, it is potentially harmful. Contrary to general
(mis)perception, it is not a component of the CVS [21]. At the
same time, it is important to know that just creating only two
windows in the HCT with limited delineation of the cystic duct
and artery without exposing the CP is not a CVS (Fig. 9).

Another important consideration is to start and confine the
dissection in the anterosuperior safe zone as described by us
earlier [24]. Dissection in the posterosuperior (a potentially
unsafe) zone should be performed more carefully. The surgeon

Fig. 9. Just creating two windows in the hepatocystic triangle with
limited dissection to expose the cystic duct and artery in their limited
extents is not taken as a critical view of safety.

should be mindful of the presence of anomalous structures (e.g.,
aberrant sectoral duct or artery) in this zone. Remaining cog-
nizant of various anatomical landmarks, especially the RS and
other B-SAFE anatomical landmarks, throughout the dissec-
tion phase can lead to correct orientation. It may also prevent
entering into an unsafe zone (i.e., inferior to the R4U line or
medial to the cystic lymph node) [23,24]. Adequate dissection
in the HCT can facilitate subsequent dissection in the gallblad-
der bed to expose the CP to achieve the second component of
CVsS.

The second component of the CVS (i.e., exposure of the CP)
remains the least understood, most neglected, and the most
difficult part of the CVS. Awareness about this component is
also poor among surgeons [21]. The purpose of adequate ex-
posure of the CP is to ensure that no structures other than the
cystic duct and the cystic artery are entering the gallbladder.
Cholecystohepatic ducts may also become apparent and can be
properly secured during this step. Wider exposure of the CP
has two advantages: 1) it increases the confidence of correct
structural identification; and 2) it saves time for subsequent
step of gallbladder separation from the liver after pedicle divi-
sion.

HCT dissection and CP exposure can be performed in two
ways. In the first way (the Calot’s triangle first approach), dis-
section in the Calot’s triangle is completed first to expose and
delineate the cystic duct and artery. Dissection is then contin-
ued towards the fundus in the plane between the gallbladder
body and CP by gently elevating and flipping the gallbladder
in the right and left direction alternatively to expose the re-
quired portion of the CP (Fig. 7). In the second way (the CP
first approach), an initial limited dissection is performed in the
Calot’s triangle to expose the cystic duct and artery, dissection
is then started separately along the mid portion of the gallblad-
der body in the gallbladder bed to expose the required portion
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of the CP. Finally, dissection is completed in the Calot’s trian-
gle (Fig. 6, Supplementary Video 1).

The CP first approach is our preferred approach as it facili-
tates subsequent dissection in the HCT. This is because early
separation of the gallbladder from the liver gives more leverage
to the gallbladder for easy maneuvering and further dissection.
Occasionally, a hybrid approach is adopted if some difficulty is
encountered in either approach.

The last component of the CVS (i.e., two and only two tubu-
lar structures should be seen entering the gallbladder) involves
active visual assessment as the CVS is the final view obtained
after the dissection phase. For this, the surgeon needs to take
a pause (time-out) to look at the anatomy that is exposed after
completion of the dissection. The aim of this assessment is to
ensure that a good quality CVS has been obtained. This can be
objectively assessed by the Strasberg score [25]. A score of at
least 5 out of 6 is required to label the CVS as satisfactory [25].

https://doi.org/10.14701/ahbps.22-064

Fig. 10. Significance of a doublet view of
critical view of safety. (A) Cystic artery (white
arrowhead) is very well delineated as seen
from the anterior aspect. (B) However, the
posterior (deeper) branch (black arrowhead)
of the cystic artery that is supplying the liver
and its junction with anterior branch (white
arrowhead) is seen only on a posterior view.
The posterior branch would be at risk of
injury without a posterior view assessment.

Assessment needs visualization of the CVS from both anterior
and posterior aspects (doublet view) as it allows circumferential
assessment of the cystic duct and artery from different angles,
thus ensuring conclusive identification of these two structures
before their division (Fig. 10, Supplementary Video 1).

It is important to realize that dissection close to the gallblad-
der sometimes can result in exposure of two branches of the
cystic artery (anteroinferior/superficial and posterosuperior/
deeper branches). Thus, three, instead of two, tubular struc-
tures seem to enter the gallbladder. Another situation includes
uncommon anatomical variation of two or more separate cys-
tic arteries [26]. Still, it may be safe to consider the anatomy as
the classical CVS under these exceptional situations.

With proper understanding and training, the CVS can be
attained in 85%-95% of cases in routine practice [1]. Certain
preoperative factors e.g., male gender, higher age (> 60 years),
emergency admission, past or current acute cholecystitis, pre-

Fig. 11. Adverse intraoperative conditions
with low success rates of achieving critical
view of safety (CVS). (A, B) Case of acute
cholecystitis with a large stone impacted in
the Hartmann'’s pouch. Stone could not be
dislodged. Still, the CVS could be achieved
after a careful dissection. (C) Acute chole-
cystitis with distended gallbladder and
omental adhesions over the neck and Calot’s
triangle. (D) Vanishing Calot’s syndrome:
Inflamed gallbladder and hepatoduodenal
ligament with an obliterated Calot’s triangle.
Structure that appears to be a dilated thick
cystic duct is actually situated below the
R4U line and passing vertically behind the
duodenum; this structure (marked as B) is
common bile duct. No attempt should be
made to achieve the CVS in this situation.
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vious biliary intervention (endoscopic or surgical), and so on
and intraoperative factors e.g., extensive and/or dense pericho-
lecystic adhesions, contracted/obliterated Calot’s triangle due
to severe fibrosis and scarring (vanishing Calot’s syndrome
[27]), impacted stone in the Hartmann’s pouch, contracted
gallbladder, empyema, Mirizzi syndrome and cholecystoenteric
fistula, etc. can help the surgeon to predict difficulty in achiev-
ing the CVS with a higher failure rate (Fig. 11) [4,28]. In the
presence of one of more of adverse factors, the surgeon should
strongly consider alternate options early to complete the proce-
dure safely.

Intraoperatively, if the surgeon finds it difficult to achieve
the CVS on an initial attempt, proper exposure of the surgical
field, reorientation (with anatomical landmarks), and reassess-
ment of the situation during a time-out session, gentle, precise,
and patient dissection, and addressing underlying cause(s) of
difficulty can facilitate achieving the CVS. Troubleshooting
with simple maneuvers such as adequate and proper gallblad-
der retraction (which may require suture retraction of a thick
fundus), decompression of an overdistended gallbladder (e.g.,
in mucocele, empyema), milking out the impacted stone from
the neck, inserting additional port for liver retraction (for
overhanging /floppy left lateral section or segment 4), and so
on can be helpful. They might increase the probability of suc-
cessful completion of dissection to achieve a satisfactory CVS.
Performing a time-out can significantly improve the achieve-
ment rate of CVS [29]. If difficulty still persists, opinions from
more experienced surgical colleagues and intraoperative imag-
ing (conventional cholangiography, near infrared fluorescence
cholangiography, intraoperative ultrasonography) might be
helpful if the later facility is available and the surgeon is well
acquainted with these technologies. If the CVS still could not
be achieved, the surgeon should strongly consider resorting
to alternate options (bailout/salvage options) such as subto-
tal cholecystectomy for safe completion of the procedure as
ongoing dissection in such conditions is fraught with danger
and a very high risk of biliary/vascular or other visceral injury
[13,23,28,30].

In conclusion, CVS technique is an important and essential
component of COSIC. It should be an inherent component of
structured training curriculum for general surgery trainees.
The practicing surgeon should strive to use it in every case as
it can be attained in the majority of cases. However, a good
quality CVS achieved after a careful dissection is imperative
for it to be effective in preventing post-cholecystectomy BDI/
VBI. This requires correct understanding, adequate training,
regular practice, and knowledge of factors that prohibit its safe
attainment.
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