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INTRODUCTION:  Laparoscopic  cholecystectomy  is  the  most  common  laparoscopic  surgery  performed  by
general  surgeons.  Although  being  a  routine  procedure,  classical  pitfalls  shall  be regarded,  as  mispercep-
tion  of  intraoperative  anatomy  is  one  of  the leading  causes  of bile  duct  injuries.  The  “critical  view of  safety”
in laparoscopic  cholecystectomy  serves  the  unequivocal  identification  of  the cystic  duct  before  transec-
tion.  The  aim  of  this  manuscript  is to  discuss  classical  pitfalls  and  bile  duct  injury  avoiding  strategies  in
laparoscopic  cholecystectomy,  by  presenting  an  interesting  case  report.
PRESENTATION  OF CASE:  A 71-year-old  patient,  who  previously  suffered  from  a biliary  pancreatitis  under-
went laparoscopic  cholecystectomy  after  ERCP  with  stone  extraction.  The  intraoperative  situs  showed
a  shrunken  gallbladder.  After  placement  of four  trocars,  the  gall  bladder  was  grasped  in  the  usual  way
at  the  fundus  and  pulled  in  the  right  upper  abdomen.  Following  the  dissection  of  the  triangle  of  Calot,
a  “critical  view  of safety”  was  established.  As dissection  continued,  it however  soon  became  clear  that
instead  of the  cystic  duct,  the  common  bile  duct  had  been  dissected.  In  order  to  create  an  overview,  the
gallbladder  was thereafter  mobilized  fundus  first  and  further  preparation  resumed  carefully  to  expose
the  cystic  duct  and  the  common  bile  duct.  Consecutively  the  operation  could  be  completed  in  the  usual
way.
DISCUSSION:  Despite  permanent  increase  in  learning  curves  and  new approaches  in  laparoscopic  tech-
niques,  bile  duct  injuries  still remain  twice  as  frequent  as  in the conventional  open  approach.  In the

case  presented,  transection  of  the  common  bile  duct  was  prevented  through  critical  examination  of  the
present  anatomy.  The  “critical  view  of  safety”  certainly  offers  not  a  full protection  to  avoid  biliary  lesions,
but  may  lead  to  a significant  risk  minimization  when  consistently  implemented.
CONCLUSION:  A  sufficient  mobilization  of  the gallbladder  from  its bed  is  essential  in  performing  a  critical
view  in  laparoscopic  cholecystectomy.
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. Introduction

The advent of laparoscopic cholecystectomy in the early 1990s
ed to a paradigm change and a shift from open approach towards

inimally invasive techniques.1 Meanwhile, the laparoscopic
holecystectomy is the most common laparoscopic procedure
n general surgery and considered to be the gold standard in
he treatment of symptomatic cholelithiasis and acute/chronic
holecystitis.2,3 The laparoscopic technique results in lower post-
perative pain, shorter hospital stays and a proper cosmesis.1–7 In
imes before the laparoscopic era the incidence of biliary injuries
fter conventional open cholecystectomy amounted ∼0.2%.8 How-
ver, despite of contemplated advantages, a rapid learning curve

nd constant improvements in methodology, the complication
ates of bile duct injuries after laparoscopic cholecystectomy count
rom 0.4% to 0.5%, dependent on the underlying disease and remain
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higher than in the open approach.9,10 The most common cause of
serious biliary injury is misidentification.11

Due to abovementioned significant divergence between open
and laparoscopic procedures Strasberg and colleagues in 1995 first
suggested a three-pronged strategy called the “critical view of
safety” (CVS), to minimize the risk of bile duct injuries in laparo-
scopic cholecystectomy.12 This technique follows three principles:
(1) dissection of the triangle of Calot from all fatty and fibrous tissue,
(2) mobilization of the lowest part of the gallbladder from its bed
and (3) the unambiguous identification of two and exclusively of
two structures (cystic duct, artery cystica) entering the gallbladder
[Fig. 1].

In the following case report we highlight the importance of the
CVS in laparoscopic cholecystectomy and its classical pitfalls.

2. Case report
A 71-year-old patient presented with upper abdominal pain
in our outpatient department. The patient suffered from coronary
heart disease and benign prostatic hyperplasia, there was no history
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Fig. 1. Critical view of safety by Strasberg et al. the unambiguous exposure of intra-
operative anatomical situs before transection of the cystic duct and cystic artery.
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Fig. 3. Attempt of the “critical view of safety” – only one structure entering the
gallbladder can be clearly identified.

Fig. 4. Dissection of the gallbladder from the gallbladder bed.

Fig. 5. “Critical view of safety” – all structures (cystic duct, common bile duct) can
Fig. 2. Intraoperative image of the shrunken stone gallbladder.

f relevant pre-existing surgical conditions. After blood analysis
evealed following results: pancreatic—amylase: 1214 U/L [nor-
al  range: 13–53 U/L], -lipase: 2619 U/L [13–60 U/L], gamma-GT:

00 U/L [10–71 U/L] and abdominal ultrasound showed presence
f gallstones in the gallbladder and dilatation of the com-
on  bile duct a magnetic resonance cholangiopancreatography

MRCP) was performed. Following the diagnosis of choledo-
holithiasis a papillotomy with stone extraction via endoscopic
etrograde cholangiopancreatography (ERCP) was executed. After
n uneventful post-interventional period of two months laparo-
copic cholecystectomy was conducted.

The patient signed a patient consent form and laparoscopic
holecystectomy was carried out in a classical four-port technique.
fter establishment of a pneumoperitoneum and installation of all

our ports, a shrunk gallbladder was found [Fig. 2]. First, the gall-
ladder was grasped in the usual way at the fundus and pulled into
he right upper abdomen, followed by dissection of the triangle
f Calot [Fig. 3]. Despite adequate preparation and removal of all
atty and fibrose tissue only one structure entering the gallblad-
er was identified [Fig. 4]. Initially this formation was  interpreted
s the cystic duct. However, on the one hand the putative cystic
uct appeared of strong calibre, on the other hand a successful lat-

ralization of the gall bladder could not be performed. To provide
lear anatomical conditions, the gall bladder was entirely dissec-
ed from its bed in a ‘fundus first’-approach [Fig. 5]. The initially

isinterpreted structure, was now unequivocally identified as the
be  unequivocally identified. The original wrong preparation site is marked on the
right.

common bile duct. Preparation was continued and finally the cys-

tic duct, showing a long-segment adhesion with the common bile
duct was  properly identified in terms of a CVS, secured with clips
and divided. Following haemostasis of all bleeding sites, inspection
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f the dissected cystic artery and cystic duct, retrieval of the gall-
ladder and drainage insertion the procedure could be finished in

 conventional manner.
Drains were removed on 2nd and 3rd postoperative day. The

atient was dismissed on 7th postoperative day after an unremark-
ble postoperative course.

. Discussion

Nowadays laparoscopic cholecystectomy is regarded as the gold
tandard in the treatment of gallbladder diseases. According to
erman Census Bureau 194,000 cholecystectomies are performed
nnually in Germany.13 The ratio of laparoscopic procedures aver-
ges between 90 and 95%.14 An initial rate of bile duct injuries
rom 0.74% to 2.8% at the onset of the laparoscopic era, could be
educed steadily to about 0.4% nowadays. Nonetheless, despite per-
anent increase in learning curves and new approaches, bile duct

njuries still remain twice as frequent as in the conventional open
pproach. The introduction of Strasbergs’ CVS could not approxi-
ate the original 0.2% rate of bile duct injuries. Howbeit data show,

hat a consequent use of CVS technique may  prevent some biliary
njuries, there is no Level I evidence that this technique prevents
ile duct injuries in general, as there are no randomized trials pub-

ished up to date.15,16 The question remains to what extent we
urgeons are willing to accept complications when adopting new
urgical techniques. Considering minimally-invasive procedures,
he assumed benefit of lesser trauma to the patient always has to be
alanced against such – undisputable – higher complication rates
ompared to an open approach, no matter how low the total event
ated may  be. Like in the case with CVS, strict adherence to such
afety nodal points throughout the procedure may  help narrowing
he gap between complication rates of open and minimally inva-
ive procedures into acceptable bounds. This subject, which has
iven rise to considerable debate, is a very crucial one, as minimally-
nvasive methods more and more replace or supplement traditional
pen surgical approaches.

In the case presented, transection of the common bile duct was
revented through critical examination of the CVS. However, the

mportance of the CVS shall not be touted as a dogma. Instead, we
ecommend to use it as a framework, which shall help the sur-
eon to re-evaluate each surgical step before proceeding. Different
natomies can lead to misinterpretations and lead to pitfalls in
asty preparation situations. Injuries of the common bile duct are
he most frequent bile duct injuries described in literature ranging
rom 66% to 72% of all bile duct lesions.17 Compliance with all three
riteria of the CVS may  prevent inadvertent bile duct injuries, as
t indicates reliable exposure and identification of all structures in
he triangle of Calot.

Reported short-term mortality of accidental bile duct injury is
pproximately 1.9%.18 However, morbidity is much higher. Only
/3 of all injuries can be treated by ERCP and stenting. In 2/3 of
ll patients a further surgical biliary reconstruction is necessary.
ere, the median hospital stay extends for 8 more days.18 It is diffi-
ult to number the impact of these complications on the economy.
tephan B. Archer and colleagues estimated a total annual economic
amage of approximately $40 million in the U.S. at 600–700 bile
uct injuries.17

The CVS certainly offers not a full protection to avoid biliary
esions, but may  lead to a significant risk minimization when
onsistently implemented. Unfortunately, it can be assumed that
robably misperception, rather than technical errors are the lead-
ng cause of biliary injuries, as most bile duct lesions occur
o experienced surgeons (>200 cholecystectomies performed).17

herefore, we believe that a consistent adherence of established
uidelines in surgery is of particular importance.
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1
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4. Conclusion

The rate of bile duct injuries after laparoscopic cholecystectomy
averages around 0.4% and can lead to far-reaching consequences for
the patients in the postoperative course. The “critical view of safety”
can be used as a safe tool to prevent bile duct injury and classical pit-
falls under critical evaluation of the surgical process. An adequate
mobilization of the gallbladder from its bed and unambiguous iden-
tification of the structures entering the gallbladder shall always be
ensured.
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