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History of Cholecystectomy 



¨  First open 
cholecystectomy 
¨  1882 by Carl 

Langenbuch in 
Germany  

¨  First lap cholecystectomy 
¤ 1987, Philip Mouret 

(Gynaecologist) in 
Lyon, France 

¤ 1990, Francois Dubois 
(French surgeon) 
published a case series  



Anatomy 



Gall bladder 

¨  Pear shaped viscous, stores 
& concentrates bile secreted 
by the liver 

¨  50ml capacity 

¨  3 parts: 
¤  Fundus 
¤  Body  
¤  Neck 

n  Hartmann’s pouch 

¨  Lies in the GB fossa on 
visceral surface of R lobe of 
liver, adjacent to quadrate 
lobe 

 
 



Gall bladder 

¨  Relations: 
¤  Liver, ant abdo wall, 

duodenum, TV colon 
¨  Surface anatomy 

¤  Fundus projects below 
lower border of liver,  
touches ant abdo wall  
n  Tip 9th CC 
n  Lateral border R rectus 

sheath 
n  Transpyloric plane 

crosses the R costal 
margin 

 



Histology 

 
 

¤ Wall composed of fibromuscular tissue  
¤ Non striated muscle cells composed in circular, longitudinal & 

oblique fashion 
¤ Mucosa: single layer of simple columnar epithelium 

n  Secrete mucous, no goblet cells 
¤  Spiral valves of Heister: neck and cystic duct, spiral folds of 

mucosa 

 
 
 
 
 
 

 
 



Cystic duct 

¨  Passes down & back to 
join the CHD to form 
the CBD 

¨  Length 2-3cm (Last’s), 
2-8cm (Jamieson’s) 

¨  Diameter 2-3mm 
¨  3 major modes of 

entry into CHD  
¨  Variations: 

¤ Cystic duct joins RHD 



Cystic artery 

¨  Main blood supply to GB 
¤  In addition to small vessels 

from hepatic bed 

¨  Branch of RHA 

¤  R side of RHD 

¤  Passes behind cystic duct to 
reach neck of GB 

¤  Branches into ant & post cystic 
art 

¨  Variations: 

¤  Branch of CHA/LHA/GDA 
¤  25% of people arises on L 

side of duct system, crosses in 
front of duct to reach GB 



Calot’s triangle 

¨  Triangle formed by: 
¤ Liver 
¤ Cystic duct 
¤ CHD 

¨  Cystic artery usually 
found within the 
triangle 
 



‘What is the aim of a laparoscopic 
cholecystectomy?’ 

Describing the operation 



To not cause a bile duct injury! 



Check your set up 

¨  IOC booked 
¨  II table 
¨  Laparoscopic stack with 30 degree scope 
¨  Port sizes/types 
¨  Hook diathermy/sucker/clip applicator/concord or 

RO/graspers (ratchet)/endocatch/drain 
¨  Sutures 



Patient positioning 

¨  Time out/IV Abx/DVT prophylaxis/CC/diathermy 
plate & set to 30 coag/0 cut 

¨  Supine 
¨  L arm in, R arm out 
¨  Prep from nipple line 
¨  Drape 

¤ Superior & lateral drape position 
¤ Suitable for conversion to open  

¨  Laparoscopic set up 
¤ Screen on patients right side 

 



Access 

¨  15 blade 
¨  Subumbilical incision 

¨  Identify cicatrix 

¨  Incision in linea alba 

¨  0 vicryl stay suture 

¨  10mm Hasson port 
¨  Pneumoperitoneum 

¤  Pressure 12mmHg 
¨  Position patient reverse 

trendelenburg/R side up 



Access 

¨  Ports introduced under 
direct vision 

¨  LA marcain 0.5% w 
adrenaline 

¨  1 x 10mm epigastric 
port 

¨  2 x 5mm R flank/RUQ 



¨  Assistant and surgeon 
on left side of patient 

¨  Assistant grasps fundus 
with toothed forcep 
(ratchet) & retracts 
cranially 

¨  Hartmann’s pouch 
grasped and retracted 
laterally 

 



Identify critical structures 



Identify critical structures 



Identify critical structures 



Dissection 

¨  Peritoneum over medial/lateral edges of GB 
divided 

¨  Peritoneum over hepatocystic triangle divided  



Establish critical view of safety 

¨  Clear hepatocystic triangle of fat and fibrous tissue 
¤ Diathermy/sucker/blunt dissection 
¤ Create window between duct & artery/artery and liver  

¨  Dissect the GB off the cystic plate  
¨  Cystic artery 

¤ Clip x 3 and divide with scissors 

¨  Cystic duct 
¤ Clip proximally  
¤  Incision in duct with scissors to perform IOC 



IOC – 5 things 

1.  Filling defects 
2.  Free flow into duodenum 
3.  Tapering of CBD into duodenum 
4.  R & L hepatic ducts/intrahepatic biliary tree 
5.  Size of cystic duct/CBD 



IOC 

¨  Concord needle or Reddick Olsen (4Fr ureteric catheter)  
¨  20ml syringe with NS to catheter and insert into duct (L port) 

¨  Clamp over catheter & ensure free flow of NS without leak 

¨  Level and raise table for II 

¨  Place clip to secure ratchet grasper on GB 

¨  Attach 20ml syringe of contrast (omnipaque) to catheter 
ensuring no bubbles 

¨  Mayo to cover II  

¨  Shot to establish position, then save images at 3 frames/
second 

¨  Slow injection of contrast to observe filling of CBD 



IOC 



Finish dissection 

¨  Place 3 clips distally on cystic duct and divide 
between clips 
¤  If any concern about cystic duct stump, apply endoloop 

¨  Dissect rest of GB off liver bed with hook diathermy 
¨  Move laparoscope to epigastric port, insert 

endocatch bag, place GB in bag and secure suture 
externally  
 



Post dissection  

¨  Inspect GB fossa for bleeding/bile leak 
¤ Haemostasis with diathermy if required 

¨  Level patient, irrigation and lavage 
¨  Desufflate 
¨  Remove bag/GB through umbilical port incision  
¨  10mm jackson pratt drain if necessary 
¨  Closure: 

¤ 0 vicryl fascia 
¤ 3-0 monocryl subcuticular to skin 
¤ Dress with steri strips/opsite dressing 



Strasberg critical view of safety (CVS) 

EDUCATION

Rationale and Use of the Critical View
of Safety in Laparoscopic Cholecystectomy
Steven M Strasberg, MD, FACS, L Michael Brunt, MD, FACS

The introduction of laparoscopic cholecystectomy was associ-
ated with a sharp rise in the incidence of biliary injuries.1

Despite the advancement of laparoscopic cholecystectomy
techniques, biliary injury continues to be an important prob-
lem today, although its true incidence is unknown. The most
common cause of serious biliary injury is misidentification.
Usually, the common bile duct is mistaken to be the cystic
duct and, less commonly, an aberrant duct is misidentified as
the cystic duct.2 The former was referred to as the “classical
injury” by Davidoff and colleagues, who described the usual
pattern of evolution of the injury at laparoscopic cholecystec-
tomy.3 In 1995, we authored an analytical review of this sub-
ject and introduced a method of identification of the cystic
structures referred to as the “critical view of safety” (CVS)2

(Fig. 1). (This approach to ductal identification had been de-
scribed in 1992,4 but the term critical view of safety was used
first in our 1995 article.) During the past 15 years, this
method has been adopted increasingly by surgeons around the
world for performance of laparoscopic cholecystectomy.5-8

When the method was initially described, it was done so with
a brief description and picture, without a thorough explana-
tion of the rationale for this approach.2 The primary purpose
of this short communication is to present that rationale so that
surgeons can better apply CVS by understanding why the
method is protective against misidentification. A second pur-
pose is to review the current status of the use of CVS and to
suggest approaches that might reduce the incidence of biliary
injury through its use.

Rationale of the CVS
The CVS has 3 requirements.2 First, the triangle of Calot
must be cleared of fat and fibrous tissue. It does not require
that the common bile duct be exposed. The second require-
ment is that the lowest part of the gallbladder be separated
from the cystic plate, the flat fibrous surface to which the
nonperitonealized side of the gallbladder is attached. The cys-
tic plate, which is sometimes referred to as the liver bed of the

gallbladder, is part of the plate/sheath system of the liver.9,10

The third requirement is that 2 structures, and only 2, should
be seen entering the gallbladder. Once these 3 criteria have
been fulfilled, CVS has been attained (Fig. 1).

The rationale of CVS is based on a 2-step method for
ductal identification that was and continues to be used in
open cholecystectomy. First, by dissection in the triangle of
Calot, the cystic duct and artery are putatively identified
and looped with ligatures. Next, the gallbladder is completely
dissected off the cystic plate, demonstrating that the 2 struc-
tures are the only structures still attached to the gallbladder
(Fig. 2). Incorporation of the freeing of the gallbladder off the
cystic plate so that the gallbladder is hanging from the cystic
duct and artery is superior to simply demonstrating that 2
structures are entering the gallbladder because it shows that
2 and only 2 structures are attached to the gallbladder.

During our early experience with laparoscopic cholecystec-
tomy, attempts were made to replicate this open approach
laparoscopically.4 However, considerable difficulties were en-
countered. First, it was more difficult laparoscopically to take
the gallbladder off the cystic plate completely without first
dividing the cystic duct and artery than it was with the open
technique. Another problem was the gallbladder tended to
twist on the cystic structures after it was freed from its
attachments to the liver, resulting in greater difficulty in
clipping and dividing the cystic artery and duct. In the
course of these laparoscopic attempts to mimic the open
method, it was realized that the same fidelity of identifica-
tion obtained by taking the gallbladder off the cystic plate
completely could be achieved by clearing only the lower
part of the gallbladder off the plate, leaving the upper part
of the gallbladder attached. In addition, the twisting prob-
lem, which occurred when the gallbladder was detached
completely, was not present when the fundus of the gall-
bladder remained attached to the liver. At that point, the
question became what was the least amount of gallbladder
that must be separated from the cystic plate to achieve the
fidelity of identification attained when the whole gallblad-
der is removed. Logically, the amount is that which allows
the surgeon to conclude that the gallbladder is being dis-
sected off the cystic plate itself and not just being separated
from attachments within the triangle of Calot (Fig. 3A). In
our 1995 article,2 this was demonstrated pictorially (Fig.
1), as opposed to stipulating a fixed extent of cystic plate
that had to be exposed, because the area that had to
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CVS – Three requirements 

 
1. Calot’s triangle must be cleared of fat and fibrous 
tissue 
2. The lowest part of the GB must be separated from 
the cystic plate 
3. Two structures, and only two, should be seen 
entering the GB 



CVS 

tissue. This can be done with a variety of techniques, which
include teasing tissue away with graspers or gauze dissec-
tors, elevating and dividing tissue with hook cautery, and
spreading tissue with blunt or curved dissecting instru-

ments. The dissection is commonly performed from the
front and the back of the triangle of Calot. Two points of
safety for cautery are that it should be used on low power
settings, typically !30 W and that any tissue to be cauter-

Figure 4. Different appearances of the cystic plate. (A) Critical view of safety (CVS) is seen from in
front of the gallbladder as usually shown. The cystic plate is very thin. (B) CVS is seen with the
gallbladder reflected to the left so that a posterior view of the triangle of Calot is shown. The cystic
plate is thicker and whitish. Both views fulfill criteria for CVS.

Figure 3. Difference between 2 “windows” and critical view of safety (CVS). (A) Dissection has led to
the creation of 2 windows, 1 between the cystic duct and artery and 1 between the artery and the liver
(arrows). This dissection does not fulfill the criteria of CVS because the cystic plate cannot be clearly
identified. (B) CVS. Arrow points to whitish clearly identified cystic plate.
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IOC 

¨  Routine vs Selective 
¨  Routine: 

¤ Anatomy 
¤ Stones 
¤ Early ID of injury 
¤ Routine skill 



Routine IOC 




