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13.1	 �Introduction

When laparoscopic cholecystectomy (LC) is dif-
ficult due to a severe inflammation degree that 
makes the Calot’s triangle dissection challeng-
ing, conversion to open surgery was suggested in 
the past. Nowadays, thanks to the increasing sur-
geons’ laparoscopic experience, several tricks 
have been described to have a better visualization 
of the operative field in order to finalize the total 
cholecystectomy by laparoscopy. Moreover, 
when a “critical view of safety” (CVS) is not pos-
sible, other laparoscopic techniques have been 
advised to manage the difficult cases that can be 
treated by subtotal cholecystectomy or other 
techniques that do not resect the gallbladder in its 
entirety but leave a part of the gallbladder wall in 
place. This chapter will explore all these possible 
solutions and suggest that a change in surgical 

laparoscopic strategy can give better results than 
the open conversion.

13.2	 �Tricks

Many tricks have been reported in literature to 
make a cholecystectomy easier. Santos et al. [1] 
described the trocars’ position in obese patients. 
The camera trocar should not be inserted at the 
umbilicus but 15 cm below the xiphoid process. 
The reason is that in these patients the umbilicus 
is located lower in the abdomen, and consequently 
the placement of the camera trocar in this site 
would make more distant and difficult the visual-
ization of the gallbladder. Even previous median 
laparotomies are contraindications for umbilical 
access; in these cases, the first trocar should be 
placed in the upper left or right quadrant in order 
to remove adhesions in the umbilical region and 
allowing a safe insertion of the camera trocar.

Moreover, in obese patients with a substantial 
amount of intra-abdominal fat and the omentum 
covering the gallbladder, the traditional reverse 
Trendelenburg position slightly turned on the left 
side could not be enough to achieve a good visual-
ization of the gallbladder and an instrument should 
be used to take them away from the surgical field.

In addition, the use of a further 5  mm trocar 
should be considered as a valid option for facilitat-
ing the surgeon’s performance as for bulky left 
lobe of the liver that can be found not only in obese 
patients but also in normal weight subjects.
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A 30° or 45° laparoscope should be preferred 
to a 0° one because this facilitates the vision dur-
ing the lateral and medial dissections.

Decompression of gallbladder by needle aspi-
ration is advised when its distension is too exag-
gerated and interferes with the field of view [2].

During the dissection, the intensity of dia-
thermy should be regulated according to the size 
of the patient and the surgeon’s skills. High levels 
of energy can not only damage closer organs such 
as duodenum and stomach during adhesiolysis 
but also burn the liver with possible postoperative 
bile leakages. Undoubtedly, modern energy 
devices (Harmonic, Thunderbeat) facilitate the 
hemostasis in patients with acute cholecystitis or 
cirrhosis, even if there are some risks of serious 
injuries due to the thermal spread [1]. Persistent 
mild bleedings should be managed by compres-
sion, while uncontrolled clipping and electrocau-
tery should be avoided [2].

Another fundamental step during the dissec-
tion is the correct exposure of the Calot’s trian-
gle. An adequate retraction of the infundibulum 
towards the lateral and caudal parts of the patient 
allows the opening of the triangle. Without this 
maneuver, the cystic duct would lay parallel to 
the common bile duct and distinguishing these 
two structures could be challenging, with an 
obvious increased risk of damaging the common 
bile duct. The assistant could make this phase 
easier, facilitating the visualization of the infun-
dibulum by pulling up and to the right patient’s 
shoulder the fundus of the gallbladder. Moreover, 
thanks to this maneuver, the incision of the 
medial peritoneal attachment of the gallbladder 
can be safely performed. This in conjunction 
with the lateral attachment incision will result in 
a further opening of the Calot’s triangle and give 
access to gallbladder’s wall through the inflam-
matory capsule [1].

When the cystic artery is short or enters high 
into the gallbladder, it hinders a reliable achieve-
ment of CVS.  In such occasions, it has been 
advised to cut it. The aim of this procedure is to 
allow clear visualization of the cystic duct which 
will be the only tubular structure in the Calot’s 
triangle. However, before performing this divi-
sion, the surgeon must be sure that the identified 

structure is the cystic artery. This represents a 
crucial step because, basing this assessment just 
on the presence of pulsation or its size, the cystic 
artery could be confused with the right hepatic 
artery or with the cystic duct. In order to avoid 
this unpleasant and dangerous misidentification, 
removing all the tissue (such as fat) which sur-
rounds the cystic artery is fundamental, and this 
vascular structure should be followed from its 
origin to its entrance into the gallbladder [3].

However, surgical decision-making remains 
the most fundamental element in the manage-
ment of difficult cholecystectomy [4]. Unclear 
anatomy, bleedings, bile leakage, and the use of 
several clips are all factors that should encourage 
the young surgeon to ask for some help. 
Converting to open cholecystectomy can be use-
ful to get out of Dodge, but it is not always the 
best solution to make a cholecystectomy easier. 
In fact, having the opinion of a colleague with 
good expertise in laparoscopic surgery can be 
more effective rather than converting to open sur-
gery. Moreover, there are other strategies that can 
be used to overcome these difficult situations 
because the safety of patients has to ever guide 
the surgeon’s behavior.

13.3	 �Alternative Strategies

The surgeon should always bear in mind that cho-
lecystectomy is usually performed for benign 
disease [4]. Dangerous maneuvers, which can 
lead to serious injuries and sometimes life-
threating situations, should not be carried out 
especially because there are other solutions that 
are safe and effective. So, the decision of chang-
ing the surgical strategy should be made before 
doing vascular or biliary injuries.

The CVS is not the only technique to isolate 
the cystic duct, but the infundibular technique 
could be also adopted (Fig. 13.1). According to 
this method, the dissection of the cystic duct is 
made on the front and back of the Calot’s triangle 
once the cystic duct is found, and it is traced on to 
the union with the gallbladder. A typical flare or 
funnel shape is evident when the cystic duct joins 
the gallbladder. However, this technique seems to 
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create a flaw in the visualization of the cystic 
duct. In fact, it has been demonstrated that, in 
case of severe inflammation, it is hidden, and the 
risk of misidentifying the common bile duct as 
the cystic duct and biliary injury is high. In these 
situations, the dissection around the left and the 
right sides of the common bile duct instead of 
anteriorly and posteriorly to the Calot’s triangle 
can be done but very cautiously and only in 
expert hands. As a result, this technique is unreli-
able, even if it is performed by expert surgeons, 
and should be avoided [5].

In 1994, LC from “fundus downward” or 
“fundus first” was proposed by Kato et  al. [6]. 
When the exposure of the cystic duct was diffi-
cult, the gallbladder dissection should start from 
the fundus and the cystic duct should be clipped 
and cut at the end of the procedure. This tech-
nique was slightly modified by Uyama et al. [7], 
who lifted the liver bed up to the diaphragm by a 
suture, obtaining a good view of the operative 
field. However, because of the contraction of the 

Calot’s triangle occurring during an inflamma-
tory process, the lower end of the gallbladder 
becomes closer to the common hepatic duct, the 
right hepatic artery, and the right or main portal 
veins. So, gallbladder and common hepatic duct 
can be perceived by the surgeon as one structure, 
the route of the dissection will be wrong, and, at 
the end of the procedure, the common hepatic 
duct will be divided [8].

The impossibility of obtaining a CVS is a 
clear signal that a bailout procedure should be 
considered [2]. Thanks to a subtotal cholecystec-
tomy (SC), it is possible to treat the disease at 
once, avoiding a second operation. Indeed, subto-
tal cholecystectomy in the case of portal hyper-
tension or cholecystitis is a well-known technique 
[9]. Generally speaking, “subtotal” means almost 
complete removal of an organ, while “partial” 
refers to the removal of a portion of an organ. 
These two terms have been used in literature to 
describe the same extension of an incomplete 
gallbladder resection. However, Strasberg [10] 
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Fig. 13.1  The infundibular technique of laparoscopic 
cholecystectomy. Left: typical anatomy, where the dissec-
tion is made around the cystic duct (CD), which can be 
easily distinguished and is far away from the common 
hepatic duct (CHD) and the common bile duct (CBD). 

Right: due to the inflammatory process, the CHD could be 
adherent to the CD and misidentified as this. So, the circu-
lar dissection is more likely to be wrongly made around 
the block CBD–CD rather than just around the CD, caus-
ing biliary injuries
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suggested that the term “subtotal” was more 
accurate to describe this type of surgical proce-
dure and avoid confusion. The term “fundec-
tomy” should be adopted referring to the removal 
of the top part of the gallbladder. As a result, the 
word “partial” should not be used anymore. 
Furthermore, the terms “reconstituting” and 
“fenestrating” refer to the presence or absence of 
a gallbladder remnant that in the majority of 
cases concerns the posterior wall. The remaining 
portion of the gallbladder wall can be left open or 
closed, when it is sutured this has to be done as 
close as possible to the cystic duct. Otherwise the 
residual sutured stump, called “remnant,” will 
result in a new and smaller gallbladder.

Overall, some differences come to light when 
the articles about subtotal cholecystectomy are 
examined. In fact, the authors of the published 
articles have controversial opinions about how to 
perform some steps of this procedure.

One of the most critical steps of the subtotal 
cholecystectomy is the handling of the cystic 
duct. Some authors prefer to isolate and close the 
cystic duct with surgical clips, suture ligation, 
Endoloop (Ethicon), purse-string suture, or intra-
corporeal sutures for closure [11, 12].

Palanivelu et al. [13] introduced the concept of 
tailored subtotal cholecystectomy by laparoscopy. 
In fact, they classified laparoscopic subtotal cho-
lecystectomy (LSC) in three types which were 
performed according to the risk of damaging liver 
bed or hilum. So, in type I, they suggested to not 
remove the posterior wall of the gallbladder when 
its dissection from the liver bed was difficult for 
an increased risk of bleeding. The remnant 
mucosa could be removed (mucosectomy) or 
electrofulgurated. Type II should be performed 
when recognizing the hilar structures was compli-
cate, the entire gallbladder was removed, and the 
infundibulum was cut close to the cystic duct and 
sutured with a continuous suture of polyglactin 
3–0. Finally, when high-risk hilum and gallblad-
der bed coexisted, a combination of LSC I and II 
should be performed and this was called LSC III.

When LSC is performed, there are two possi-
ble options to manage the remnant gallbladder 
stump. The first option is to close it, reconstitut-

ing the gallbladder as in open surgery described 
by Strasberg. Several methods can be used to do 
it like an absorbable suture [14], a purse-string 
suture [11], endoloop [15], or an EndoGIA sta-
pler [12]. All these techniques have to be used 
carefully, and they can be applied only when a 
safe distance between the cystic duct and the 
common bile ducts exists. Otherwise, the risk is 
to have the traction and consequently involve-
ment of the CBD and all related immediate or 
late complications. This closure can be performed 
also when the posterior wall of the gallbladder is 
not excised [10]; in this case, it is completely 
cauterized with the only exception of the part that 
will be sutured. The second option is to leave it 
open (fenestrating LSC), closing the cystic duct 
[16, 17] or leaving it open. Drains are usually 
placed [18, 19].

Recently, the association of “fundus first” LC 
and subtotal cholecystectomy has been proposed 
[20, 21]. According to Harilingam et al. [20], the 
procedure starts with the opening of the fundus to 
drain its content (pus, bile, stones). After dividing 
the gallbladder into two halves, the posterior wall 
is used to make traction and pulling up the liver 
and the anterior wall is transected at the level of 
Hartmann’s pouch. Then, the posterior wall is 
divided from the liver bed, but, when this dissec-
tion is difficult, it is cauterized. The cystic duct or 
the small gallbladder remnant is closed with an 
intracorporeal stitch or endoloop. The rationale of 
this technique is that viewing the gallbladder from 
the inside could make the dissection safe, reducing 
the risk of biliary and vascular injuries. Moreover, 
an intraoperative cholangiography could be per-
formed. Nasr et  al. [21] proposed the traditional 
fundus first technique, but they ended the dissec-
tion at the so-called “Critical Point of Surgical 
Control” (CPSC) of the gallbladder. The CPSC is 
the junction between the gallbladder neck and the 
cystic duct where the cystic artery comes into the 
gallbladder. When they arrived at CPSC, an 
endoloop was applied to control the hilum of the 
gallbladder. However, due to the small number of 
patients involved in these studies [20, 21], it is not 
possible to conclude if these techniques have bet-
ter outcomes than the others [2].
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13.4	 �Outcomes

Overall, postoperative bile leakage was more fre-
quent after laparoscopic subtotal cholecystec-
tomy compared with open conversion, while 
rates of retained stones, subhepatic collections, 
wound infections, reoperations and mortality 
were all lower [22]. Moreover, the incidence of 
postoperative complications after subtotal chole-
cystectomy (SC) is similar to that after a total 
cholecystectomy (TC) and, taking into account 
that SC is usually performed in difficult cases, 
this means that SC is a safe and simple method to 
manage complex situations. It is important to 
highlight the lower rate of common bile duct 
injury after SC rather than TC, which is one of 
the most important reasons why the SC is per-
formed because it avoids hazardous maneuvers in 
the Calot’s triangle [22]. In fact, vascular injuries 
can cause acute liver failure, while biliary 
obstruction dues to the wrong closure of the CBD 
could lead to secondary biliary cirrhosis and 
chronic liver failure. In both cases, liver trans-
plantation is the only treatment [23, 24].

The most common complication of LSC is 
bile leak, which varies from 10.6% [25] to 18% 
[22]. This incidence is higher after laparoscopy 
maybe because the cystic duct (CD) can be closed 
with a tighter knot during an open procedure. The 
increased rate of bilomas and bile leaks after SC 
can be consequent to the inflammation because, 
when the inflammatory process is resolved, the 
edema disappears and the sutures used to close 
CD or Hartmann’s pouch can become looser 
[22]. Bile leaks are more common when CD or 
Hartmann’s pouch is left open rather than when 
they are closed [22, 25]. Leaving drainages in 
place is useful to monitor the evolution of the 
leakage also because the majority of bile fistulas 
can resolve spontaneously [22]. Otherwise, per-
cutaneous drainage or ERCP can be used to 
address the problem [25].

The fundus-down technique is associated with 
a high incidence of vasculo-biliary injury, espe-
cially in difficult cases like severe inflammation 
with the fusion of the structures because it is eas-
ier to misidentify the correct plane [26]. For this 

reason, performing the dissection close to the 
gallbladder has been advised [2].

The incidence of recurrent or residual gall-
stones after intentional incomplete cholecystec-
tomy has been estimated between 0.0% and 16% 
[18, 27]. During SC, stones placed in the gallblad-
der stump or cystic duct could not be identified, 
this could explain the increased incidence of 
retained stones after SC than TC. The difference 
in the rate of this complication is not statistically 
significant between cystic duct/gallbladder stump 
open and close, even if this appears to be slightly 
higher when cystic duct/gallbladder stump is left 
open [22]. In long-term follow-up, recurrent 
symptomatic stones can form in the gallbladder 
remnant in only 5% of patients, giving symptoms 
of cholecystolithiasis [2, 10, 25]. There is no evi-
dence that increasing the number of LSC and 
reducing laparotomic conversions causes a rise in 
the rate of residual or recurrent gallstones. The 
size of the remnant could influence the probability 
of stone formation. Gallstones relapse is more 
possible if a “fundectomy” is done instead of a 
true subtotal cholecystectomy [28]. According to 
the intraoperative findings that some symptomatic 
gallbladder remnants had an internal diameter of 
only about 1 cm, the section during an SLC should 
be performed very close to the cystic duct [10, 
29]. Gallstones recurrence is a complication that a 
surgeon should consider in patients with symp-
toms related to biliary colic after an SC. Diagnosis 
of stone recurrence in a gallbladder remnant is 
quite complex, and it arises mainly from ultraso-
nography (US), computed tomography (CT), 
magnetic resonance cholangiopancreatography 
(MRCP), endoscopic retrograde cholangiopan-
creatography (ERCP) (which is also useful to 
treat residual gallstones of the common bile duct), 
and endoscopic ultrasonography (EUS). The sur-
gical treatment represents the best option. The 
laparoscopic approach should be performed by 
expert surgeons because of the scar around the 
Calot’s triangle following the previous operation 
[27, 28].

One of the disadvantages of LSC is that in the 
case of cancer that has not diagnosed preopera-
tively, there is the risk of tumor dissemination in 
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the abdominal cavity and remnant tumors. A 
tumor should be excluded before surgery [30], 
even if the unexpected rate of gallbladder cancer 
has been reported to be very low, around 0.2–
0.8% [31].

13.5	 �Conclusions

Severe inflammation could make LC difficult 
with an increased risk of vasculo-biliary injuries. 
A bailout procedure should be adopted when a 
CVS cannot be achieved because of severe fibro-
sis which hides the structures of the Calot’s trian-
gle. To avoid these damages, several rescue 
procedures have been proposed over time but only 
a few have been recommended. The first one is 
the laparoscopic subtotal cholecystectomy. This is 
superior to open conversion and TC in terms of 
postoperative complications and biliary injuries. 
So, SLC is a procedure that should be definitively 
considered in difficult situations. Conversely, 
there is no clear evidence about the safety of the 
fundus first technique even when it is combined 
with SLC. The open conversion is a controversial 
issue because the decision to convert into open 
depends on the surgeon’s experience [2]. Most 
surgeons trained in the past 20  years have little 
experience in open cholecystectomy [8], so open 
conversion does not make surgery easier. 
Otherwise, open conversion does not exclude the 
opportunity to perform an SC when the intraop-
erative findings discourage a TC [2].
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