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Abstract
Despite advancement in training and technology since introduction of laparoscopic surgery bile duct injuries remains a
two-fold or three more common than in open surgery causing significant morbidity and mortality. Misidentification of
the Common bile duct (CBD) during dissection of the Calot's triangle can lead to such injuries. This study included 387
Iraqi patients with diagnosis of cholelithiasis underwent laparoscopic surgery from January 2010 till September 2015,
Critical View of safety (CVS) approach has been adopted for all cases. CVS is achieved by creation of a "window" crossed
by two structures; Cystic duct and artery. This is achieved by exposing the base of the liver bed and dissecting the upper
part of Calot's triangle free of all tissue except for the cystic duct and artery. So the Aim of our study was to evaluate
CVS approach for prevention of biliary injuries during laparoscopic cholecystectomy. Our results showed that 387
patients admitted to period from January 2010 to September 2015 then CVS was achieved in 346 (89%) while the
remaining 41 cases (11 %) it was difficult to achieve so undergone to complete open .There was no significant
immediate or delayed complication in adopting this approach. Meantime of operation was around 57 minutes. So our
findings concluded that the CVS approach appears to be safe procedure for gaining a sufficient view of calots triangle
before transecting the cystic duct and artery. So we suggest to use this technique as a gold standard method for both
complicated and uncomplicated cholelithiasis.
Keywords: CVS, Laparoscopic Cholecystectomy etc.

Introduction
Since its introduction Laparoscopic cholecystectomy has
rapidly become the procedure of choice for routine
gallbladder removal and is currently the most commonly
performed major abdominal procedure in Western
countries (SLitwin and Cahan, 2008 ). A National Institutes
of Health consensus statement in 1992 stated that
laparoscopic cholecystectomy provides a safe and
effective treatment for most patients with symptomatic
gallstones and has become the treatment of choice for
many patients (2. National Institutes of Health, 1992).
Laparoscopic cholecystectomy decreases postoperative
pain, decreases the need for postoperative analgesia,
shortens the hospital stay from 1 week to less than 24
hours, and returns the patient to full activity within 1
week (compared with 1 month after open
cholecystectomy) Laparoscopic cholecystectomy also
provides improved cosmoses and improved patient
satisfaction as compared with open cholecystectomy
(Calland et al., 2001 and Straberg et al., 1995).
In the beginning of nineties, several studies showed
that CVS should be achieved every time, by dissecting the
entire infundibulum off the liver bed and by freeing it of
all fatty tissue, both in its dorsal and ventral aspects. This,

in his opinion, would have prevented accidental biliary
and vascular injuries, due to uncommon variations,
incautious bleeding control, or unclear anatomy. These
principles have been ignored until recent years, when
standardization of the technique, together with some
consistent data, have appeared in the literature, asserting
that this way of dissecting the gallbladder pedicle would
bear a highly protective role against bile duct injuries. This
would be especially important in teaching the approach
to the gallbladder hilum. The CVS should be achieved
prior to clipping or dividing any tubular structures in a
laparoscopic
cholecystectomy.
Difficulty
with
identification of the critical view should lead the surgeon
to consider performing cholangiography or converting the
laparoscopic cholecystectomy into an open procedure.
(Calland et al., 2001 and Straberg et al., 1995).
Material and methods
Totally
387
patients
underwent
laparoscopic
cholecystectomy for symptomatic cholelithiasis since
January 2010 till December 2015. Operative procedure
was carried out by using of the standard four-port
technique; the first port is a 10 mm supraumbilical
camera port inserted, Pneumoperitoneum is usually
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initiated by use of a Veress needle, in some patients with
previous abdominal incisions or umbilical hernia open
technique was used The other three ports are inserted
under direct camera vision.
In the CVS technique, cephal traction of the fundus is
obtained by the T4 grasper, together with a lateral
traction of the infundibulum by the T3 grasper. A
complete incision of the serosa is performed both in the
medial and lateral aspect of the infundibulum and
extended upwards almost to the fundus. The medial
incision is performed over the vertical fatty line visible on
the gallbladder wall; it usually corresponds to the anterior
cystic artery. The medial release of the artery is obtained
with electro cautery by dissecting it from the gallbladder
wall. The section of Calot's artery (which connects the
cystic artery to the cystic duct) permits access to the
critical safety triangle, set between the gallbladder wall
on the right, the cystic duct inferiorly, and the cystic
artery on the left. The entire fatty dissection of this
triangle and the mobilization of the infundibulum, both
anteriorly and posteriorly, permits visualization of the
liver surface through the triangle, well above Ruviers’
sulcus, as described by ( Strasberg et al., 1995). The
clipping and the section of the duct, next to the
gallbladder, the clipping of the artery, and the retrograde
dissection of the gallbladder complete the operation. All
patients had a sub hepatic drain positioned for 1 day,
started oral intake on day 1, and generally were dismissed
on the second postoperative day.

Table 2 Operative Technique Types

Results
A total of 387 patients 296 of them were females while
the remaining (91) were males. The mean age of all was
48 years (range from 18 to 76 years). Eighteen cases
were done as emergencies. Mean operative time was 57
minutes, Patients who underwent conversion to open
cholecystectomy before start of dissecting gall bladder
due to tense adhesions and non visualization of gall
bladder were excluded from this study, CVS was achieved
in 346 patients (89%) while 41 (11%) patients the
operations was completed by open technique because of
difficulty in achieving CVS. No mortalities occurred in this
series. morbidity was just 4 cases(1%). Biliary leaks from
the cystic duct occur in two patient (0.5%) resolved
within two weeks, the other patients has intraoperative
hemorrhage controlled with bipolar coagulations and clip
application. Intraoperative cholangiography has not been
performed.
Table 1 Based on Level of Gallbladder Inflammation
Level of Inflammation
Cholelithiasis
Chronic cholecystitis
Acute cholecystitis
TOTAL

No.
138
231
18
387

operative technique
CVS
Open technique
TOTAL

No.
346
41
387

Discussion
Since its described by Erich Muhe in 1985, laparoscopic
cholecystectomy has gained worldwide acceptance within
a short period of time to become the gold standard
treatment for cholelithiasis (Soper et al., 1994). However,
along with all the advantages subsequent upon a minimal
invasive procedure, came the inherent drawbacks of
performing surgery in a new and unfamiliar way. The
incidence of bile duct injuries were definitely increased
compared with the open technique (Strasberg et al.,
1995). Subsequent improvements in the equipment and
refinement in technique, as well as improved training in
the laparoscopy, resulted in a progressive decrease of the
incidence of these injuries. Nevertheless, global incidence
of CBD injury has remained fairly constant around 0.5%,as
reported by various meta-analyses studies over a 15-year
period. (Deziel et al., 1993). Early reports obtained in the
1990s, suggested that the high injury rates were due in
part to the inexperience in this new procedure. This was
called the ‘learning curve effect’(Davidoff et al., 1992).
Also anomalous anatomy and Severity of the underlying
disease process has been proved to be an important risk
factor. As in its open counterpart, biliary injuries are more
likely to occur during difficult surgeries (Schol et al.,
1994).It has been suggested that the commonest and
most serious causes of CBD injuries is misidentification of
biliary anatomy (70-80%) (Hugh et al., 2002). Few
methods have been advocated to reduce the incidence of
ductal injuries which include: routine performance of
intraoperative cholangiography (Hawasli et al., 1993 and
Berci et al., 1991) and fundus first technique (Martin et
al., and Uyama et al., 1995). Many guidelines have been
suggested to avoid misidentification of the ducts
including instructions for the direction of traction on the
gallbladder (Hunteret al., 1991). In the author's and other
opinions, all these methods and guidelines are important
but still do not emphasize the key issue of
misidentification that results in failure to conclusively
identify the cystic duct structure before its division.
Furthermore way suggested that 97% of CBD injury were
due to visual perceptual illusion leading to identifying the
CBD as the cystic duct so deliberately cutting it rather
than fault in technical skills thus many operative reports
describe operation as routine despite missed injuries
(Way et al., 2003).
Strasberg in 2008 identified an “error trap” to avoid,
regarding the Infandibular technique, in which the
common hepatic duct might be mistaken for the
gallbladder wall in severe inflammation. Katkhouda with
his team in 2000 suggest the extension of the cystic duct's
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dissection to the confluence with the common hepatic
duct, to perform what he calls a “visual cholangiography.”
Another way to prevent injuries, more frequently
performed in open surgery (but also described in
Laparoscopic, mostly with the use of ultrasonic sharp
dissection (Rosemberg et al., 2005), is the “dome-down”
or “fundus-first” technique, often advocated for acute
cholecystitis (Rosemberg et al ., 2004).The error trap of
this technique (following Strasberg) concerns the possible
injury to the right hepatic artery, which might be
retracted downwards, along with the gallbladder.
Strasberg suggested that no clipping or cutting should be
done until the Calot's triangle is cleared from all fat to
visualized only two structures: the cystic artery and duct
(Strasberg et al., 2008). However it was left to the
surgeon to decide the safest method to reach this critical
view without causing injury .So The CVS should be
achieved prior to clipping or dividing any tubular
structures in a laparoscopic cholecystectomy. Difficulty
with identification of the critical view should lead the
surgeon to consider performing cholangiography or
converting the laparoscopic cholecystectomy into an
open procedure.
So we believes by adherence to standard steps of
triangle safety approach can help in preventing
misidentification errors particularly in cases when there is
chronic inflammations and billiary fusion between cystic
duct and common hepatic or cystic duct and common
bile duct, as this approach shows only tow structures
crossing the triangle and ends in the gallbladder which
should be clearly separated from the liver bed..Other
advantages of this approach carry less risk of vascular or
biliary injury as the dissection carry out in area away
from the Calot triangle where there is no important
ductal or vascular anomalies are present .Upon reviewing
the cystic duct and artery anomalies describe in literature
most occur at the level of Calot triangle (Strasberg et al.,
1995) . Our results show that this approach for
Laparoscopic cholecystectomy is a safe and prevent injury
to the CBD and other biliary passage and take no longer
time and increased the confidence, which probably makes
the surgeon feel more secure, both with inflamed and un
inflamed anatomy. We believe that encouragement of
this simple, practical technique might be desirable in
training hospitals, residencies, and district hospitals, or
anywhere laparoscopic experience might be basic or
limited to standard operations (.Khan et al., 2009).
Conclusion

CVS is a better approach for Laparoscopic Cholecystectomy
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