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Abstract 

Despite the benefits of laparoscopic cholecystectomy, the incidence of bile duct disruption has increased significantly over the 

years, from a range of 0.1 to 0.2% during the open cholecystectomy (CA) era to a range of 0.4 to 0.6% in the laparoscopic 

cholecystectomy (LC) era. and 0.72% per year in single-port cholecystectomy. Most prevention or safety interventions alone 

have not achieved adequate implementation and outcomes in terms of bile duct injury have remained largely unchanged. 

could be further from the truth than trying to establish infallible formulas for the prevention of surgical injuries of the bile duct. 

Bile duct injury secondary to cholecystectomy is one of the most catastrophic complications for both the patient and the 

due to its repercussions. The main factor in addressing this problem is prevention, performing gentle and careful surgical 

technique, recognizing when the situation is beyond the surgeon's ability, and being vigilant to ask for experienced help. It 

be recognized that the latter and the decision to convert are not signs of incapacity, but of good judgment. Perhaps one of the 

most important principles is to keep in mind that any surgeon can present them. Only from this premise can the 

recommendations of the 10 high safety requirements and the 7 transoperative maneuvers for a safe cholecystectomy be useful, 

which together with a structured and competency-based teaching-learning process can further reduce the rate of surgical 

disruption of the bile duct. 
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1. Introduction 

The gold standard for the treatment of gallstone disease is 

laparoscopic cholecystectomy (LC); more than 90% of chol-

ecystectomies are performed annually with this approach. In 

more than 99% of cases, the procedure is performed without 

complications. The correct identification of the structures of 

the biliary bladder hilum (cystic duct and artery) recom-

mended by Strasberg, and the 360° verification (Doublet), 

are the most effective safety maneuvers in the prevention of 

surgical disruption of the bile duct (BVD). However, they 

continue to occur, so we consider that these criteria are not 

sufficient for their prevention. Multiple criteria (SAGES, 

Delphi) have been mentioned, but most of these criteria have 

not achieved adequate implementation and the results in terms 

of bile duct injury have remained almost unchanged, with no 

decrease in the risk of injury [1, 2]. The development of 

technology has allowed the implementation of alternative 
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methods such as single port or robotic-assisted surgery. [3]. 

The surgeon should also be mentioned as a risk factor for 

BVD, both in his knowledge and in his know-how. The 

competencies, skills and abilities that must be obtained over 

time to perform surgeries. This lack in the educational field 

can be significantly reduced with an adequate competen-

cy-based curriculum that includes simulators, to later and 

always in a tutorial form, initiate surgery in living patients, in 

this way the line of learning is shortened and therefore the 

DQVB is reduced. With this teaching-learning process and 

the review of multiple publications, reinforcing knowledge 

and know-how allows us to suggest 10 safety criteria and 7 

transoperative safety maneuvers in cholecystectomy. 

2. Surgical Bile Duct Disruption 

Benign bile duct lesions are those solutions of continuity 

or obstructions of the bile ducts caused by surgery, the most 

common is laparoscopic cholecystectomy in 95%, vascular 

lesions of the biliary tree are also included and can be of the 

hepatic arteries, common, right or left, as well as the portal 

vein. [4]. 

Considering that cholecystectomy is one of the most 

common procedures, and that more than 750,000 cholecys-

tectomies are performed per year in the United States alone, 

the number of patients with BVDC could be higher than 

3,000 cases per year. [5]. 

Despite the benefits of laparoscopic cholecystectomy, the 

incidence of bile duct injury has increased significantly over 

the years, from a range of 0.1 to 0.2% during the open chol-

ecystectomy (AC) era to a range of 0.4 to 0.6% in the lapa-

roscopic cholecystectomy (LC) era. and 0.72% per year in 

single-port cholecystectomy, which has repercussions in the 

clinical, labor, economic and legal fields. In studies carried 

out in our country by Mercado and Pérez-Morales, an inci-

dence of BVDC of 0.4% and 0.6% respectively is described, 

which is within international ranges. [6]. 

The general surgeon must be prepared to face surgical 

scenarios in which it is not possible to perform a critical 

safety view (VCS), this can be found in less than 1% due to 

severe inflammation of the gallbladder; the deformity of the 

conventional anatomy caused by such inflammation, the 

presence of aberrant bile ducts and arterial vessels, and the 

learning curve of the general surgeon in laparoscopic or open 

surgery, leading to disruption of the bile ducts or complex 

biliovascular lesions that can end in serious complications 

and even death. 

Complications that arise after BVDD are biliary stenosis, 

hepatic atrophy, cholangitis, and intrahepatic lithiasis. Later, 

secondary fibrosis or cirrhosis and portal hypertension, de-

veloped by prolonged biliary obstruction associated with 

recurrent cholangitis, may develop. [7] In this context, the 

economic and legal impact must also be considered. Bile duct 

injury is the leading cause of post-CL lawsuits and results in 

compensation payments of more than $500,000, and the an-

nual cost of litigation exceeds $1 billion in the United States 

alone. [8]. 

3. Aetiology 

The most frequent cause is the incorrect identification of 

the structures of Calot's triangle, due to severe tissue in-

flammation with deformity of the conventional anatomy of 

the gallbladder and billiard pathway that leads the surgeon to 

confuse the main bile duct with the cystic duct. [5] The sur-

geon's experience strongly influences the incidence of BVD. 

It is estimated that 90% of these occur during the first 30 cases 

of the newly graduated surgeon (who had to carry out a 

structured and competency-based teaching-learning process). 

For a long time, the responsibility for this iatrogenic increase 

has been attributed to the learning curve of this approach. 

Laparoscopic vision involves a new two-dimensional vision, a 

different angle of vision (tangential), the use of new instru-

ments and the absence of touch. It requires visuospatial 

learning and prior training at different levels to gain experi-

ence. 

4. Risk Factors for Bile Duct Injury 

The predisposing factors for BVDD can be grouped into the 

following categories in Figure 1. 

5. Teaching-learning Process 

It should be determined whether safe cholecystectomy is a 

teaching method applicable to emergency and elective pro-

cedures. [9] Some of the risk factors for DQVB are the sur-

geon both in his knowledge and in his know-how. This defi-

ciency comes from the educational field, which can be sig-

nificantly reduced with an adequate competency-based cur-

riculum that includes knowledge of surgical anatomy, surgi-

cal techniques and surgical criteria; in addition to the 

know-how with skills and abilities that can be advanced in 

simulators with specific rubrics and staggered with basic and 

advanced exercises, to later and always in a tutorial form 

start surgery in living patients, in this way we shorten the 

line of learning and therefore reduce the DQVB. 

Simulation is a training methodology for the acquisition of 

surgical skills and abilities that reproduces reality in a con-

trolled and safe environment. Its main objective is to acquire 

and/or improve psychomotor skills, although it also supports 

the consolidation of communication, coordination, profes-

sionalism and leadership skills. [10]. 

In recent years, simulation has been booming since in or-

der to complete the adequate training of a scientific surgeon 

we must not only impact knowledge (transmitting current 

knowledge based on evidence), but above all on know-how 

(achieving surgical autonomy), and promoting the being, 

through responsible, committed and supportive training, in 
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short, ethics (it is not the time it takes, but how the patient 

evolves). 

Simulation, following the experiences of Fitts and Posner, 

indicate that it requires advancing in a progressive and com-

plex way over three stages: 

1) Cognitive stage. Where the student is taught what the 

skill consists of, how it should be performed and what 

type of equipment or technological development it re-

quires. 

2) Integrative stage. Where the student practices in differ-

ent simulators until the skill is obtained; and where he 

could have had errors that were corrected without any 

damage and repeated the procedure so many times it 

was necessary until it was standardized. 

3) Autonomous stage. Where the student already performs 

the manual skill acquired in a routine and safe way, so 

that at the surgical moment he no longer distracts his 

attention from how the procedure is performed (atrau-

matic tissue management, bimanual dexterity, depth 

perception, surgical knots, handling of staplers, etc.). 

Therefore, he devotes all his attention to the specific 

surgical technique and the general conditions of his pa-

tient. [11]. 

Simulation for the acquisition of surgical skills and abili-

ties represents an ethical necessity since, as Ziv mentions, 

through this procedure patients are protected and are not the 

object of learning. [12] Simulation favors the acquisition of 

skills and abilities as it is the only object of interest when 

performing the exercise, taking away from the mind the 

clinical conditions and the specific surgical technique that 

our patient presents and requires. And conversely, in the real 

surgical moment, the main thing is to make clinical and 

technical decisions that the patient requires, and not to have 

detractors of how to perform some surgical skill that should 

already be performed automatically. Definitely, the acquisi-

tion of surgical skills and abilities is faster with simulation, 

since we can repeat the exercise as many times as necessary 

(like airline pilots), simulating any surgical scenario, without 

waiting for a real clinical case to allow it. [13, 14]. 

6. Safety Culture 

Multiple efforts have been made to improve safety in LC in 

the preoperative, transoperative, and postoperative periods, 

including: 

1) The appropriate time for the surgical procedure; 

2) The appropriate selection of cases; 

3) Evaluation of surgeons' training; 

4) Photo documentation of critical steps of surgery. 

The performance of a transoperative cholangiography. 

Most of these interventions have failed to achieve adequate 

implementation and the results in terms of bile duct injury 

have remained almost unchanged, [1, 2] There are currently 

two international initiatives aimed at adopting a culture of 

safety in the performance of laparoscopic cholecystectomy, 

the objective of which is its widespread adoption aimed at 

increasing patient safety and improving surgical outcomes. 

These initiatives are the prevention and treatment of bile duct 

injuries: the 2012 European Association for Laparoscopic 

Surgery and SAGES guidelines, the Delphi expert consensus, 

Critical View of Safety during Laparoscopic Cholecystecto-

my, [2] Where 15 critical factors were identified to improve 

outcomes and reduce the incidence of bile duct injuries. [15]. 

In Mexico, there are the Clinical Practice Guidelines for 

Cholecystitis and Bile Duct Injury prepared by the Mexican 

Association of General Surgery, as well as the Clinical Prac-

tice Guide for the Diagnosis and Treatment of Cholecystitis 

and Cholelithiasis of the National Center for Technological 

Excellence in Health (CENETEC), which must be known and 

implemented in the medical environment. [4, 16]. 

Since the primary cause of BVDQ is misidentification of 

the main BV or an aberrant duct as a cystic duct (CC), the 

surgeon should use an artery and CC identification method. 

Among the methods used, the following have been high-

lighted: 

1) Tristructure method: we must identify during LC: CC, 

common hepatic duct and common bile duct. 

2) Fischer's method: consists of separating the gallbladder 

completely from the gallbladder bed from the bottom 

towards the infundibulum as in open surgery, until it 

hangs from the artery and the CC. This is especially 

difficult in the case of intrahepatic or severely inflamed 

vesicles. The separation of the gallbladder from the liver 

bed also tends to bleed more, as it has not previously 

ligated to the cystic artery. 

3) Infundibulum technique: consists of identifying the 

CHD by joining the vesicular infundibulum. It is the 

most widely used technique in most centres today. It has 

the disadvantage of not preventing BVDD in patients 

with occult cystic duct syndrome. For this reason, dif-

ferent groups systematically recommend the use of in-

traoperative cholangiography (IOC) with this type of 

technique. 

4) Strasberg's Critical Sight Technique: consists of the 

dissection and release of Calot's triangle until the artery 

and cystic duct (CC) are exposed and the base of the 

liver is exposed. Once this view is reached, these struc-

tures can only correspond to the duct and the cystic ar-

tery. To perform a correct VCS, three maneuvers are 

required: 

a) Dissect Calot's triangle completely, skeletonizing the 

cystic duct and artery and removing all existing fat and 

fibrosis. 

b) Separate the lower part of the gallbladder from the he-

patic bed by exposing the non-peritonized side of the 

gallbladder. 

c) Observe in a 360° view that only two structures enter the 

gallbladder. 

Doublet score: The Doublet score is the sum of VSC in two 

anterior and posterior planes of the already dissected chole-
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cystoduodenal ligament, giving us three points for each view, 

with a maximum score of 6 points. Doublet's photo docu-

mentation should provide the dynamic advantages that lapa-

roscopic surgery allows, although it is possible to apply it in 

CA. It is qualified by two photographs, since it is the perma-

nent, accessible and economical method that is available for 

easy reproduction. The highest rating of each criterion be-

tween the two perspectives should be taken, in order to suffi-

ciently distinguish the dissection. If the sufficient rating is 

achieved, 5 points or more, then it means that the structures 

are already well distinguished, and the VCS is satisfactorily 

identified. 

Other security methods: 

Cholangiography: (CIO) IOC can help prevent BVCD in 

at least three ways: It shows the diversity of the biliary tree 

and its abnormalities, helps the surgeon identify patients at 

risk for BVCD due to abnormal anatomies, and if BVDC has 

occurred, allows for identification and repair. 

IOC has been shown to be cost-effective, especially when 

used by less experienced surgeons and if there are risk fac-

tors. Other studies do not accept that IOC prevents the inci-

dence of BVCD and highlight the increase in total surgery 

time. 

Intraoperative laparoscopic ultrasound: in a recent multi-

center study, its advantages for the prevention of BVCD are 

highlighted, although it is another very expensive method 

and sometimes not available in all hospitals, which does not 

completely replace IOC but opens up a hopeful future. [17, 

18]. 

Finally, the most innovative trend in 2017 to face anatom-

ical variants and avoid biliary lesions during cholecystecto-

my is Precision Multimodal Navigation, which combines 

virtual reality, intraoperative augmented reality, infrared 

cholangiography with indocyanine green and software for 

manipulating images previously obtained by magnetic reso-

nance imaging. [19] Another method not available in all hos-

pitals. 

7. Predictors of Difficult 

Cholecystectomy 

1) There is currently no objective measure to establish the 

difficulty in a cholecystectomy. The identification of 

these variables becomes a challenge, the most im-

portant factors identified in the studies were: docu-

mented acute cholecystitis (clinical, biochemical and 

imaging) 100%, history of acute cholecystitis 100%, 

male gender 85%, history of upper hemiabdomen sur-

gery 85%, obesity 75%, age over 55 years 70%, leuko-

cytosis 100%, wall thickening by USG 100%. Other 

factors, although less significant for the need for con-

version, were: multiple pictures (from greater than 2 to 

greater than 10), palpable gallbladder, ASA classifica-

tion 3 or 4 and the surgeon's experience 75%, hydro-

cholecyst, atrophic sclerotic gallbladder, impacted litho. 

[20, 21] See Figure 1 of risk factors. 

 
Figure 1. Adapted by the author. Taken from Ruiz, 2010- Loera-Torres 2018. 

 

2) Tokyo: The Tokyo 2018 Guidelines (TG18) expand the 

indications for CL in difficult conditions for each level 

of severity. As a result of expanding the indications for 

LC to treat acute cholecystitis (AC), it is absolutely 

necessary to avoid any increase in bile duct injury, par-

ticularly vasculo-biliary injury. [22]. 

3) Parkland Visual Assessment: The Parkland Grading 

Scale (PGS) for cholecystitis was developed to stratify 
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the severity of gallbladder disease. That 

easy-to-implement, five-level rating system, based on 

anatomy and inflammatory changes, was shown to be 

highly reproducible. [23] This classification can predict 

a difficult cholecystectomy and propose a cholecys-

tostomy or a subtotal cholecystectomy from the begin-

ning. 

The above techniques help to achieve lower LQVB; how-

ever, it is necessary to recognize that they have limitations. 

Not too much ego-emotional effort should be made for the 

conversion to an open procedure to take place. If the laparo-

scopic procedure is complex, it should be converted. If after 

conversion the difficulty in resolving it continues, cholecys-

tostomy should be considered, or subtotal cholecystectomy in 

each of its variants (fenestrated or reconstructed) represents 

the surgical technique of choice. [24] These consist of: 1. 

Reconstructed subtotal cholecystectomy. Resection of the 

fundic part of the gallbladder leaving a gallbladder remnant 

which is sutured. In fenestrated fistula, the gallbladder is not 

occluded, but the cystic can be sutured internally, and alt-

hough it has a higher incidence of postoperative biliary fistula, 

it is not associated with recurrent cholecystolithiasis. And 2. 

Fenestrated subtotal cholecystectomy. In this subtotal chole-

cystectomy, the gallbladder is not sutured, but the cystic duct 

is sutured internally. 

It is better to inform the patient that he or she requires a 

second operation to resolve the problem and not a second 

operation to repair serious damage. As Strasberg points out, 

"It is important to remember that gallbladder disease is a 

benign entity and does not warrant a thoughtless attempt to 

proceed with an operation of considerable technical difficul-

ty." [25]. 

Most of these interventions alone have failed to achieve 

adequate implementation and the results in terms of bile duct 

injury have remained largely unchanged. [1, 2] To date, there 

are no widely disseminated validated scoring systems that are 

used to intraoperatively stratify the severity of inflammation 

of a gallbladder. Perhaps one of the most important and real 

principles is to keep in mind that any surgeon can present 

them. Only from this premise can the following 10 recom-

mendations be useful, which should be taken as an airplane 

pilot does before taking off he must check that everything is in 

proper function, likewise we must check that we have all the 

elements and tools for a safe intervention. (Figure 2). And by 

the way, this should be the case for any surgery. From these 

10 recommendations, 7 transoperative maneuvers are neces-

sary to avoid a bile duct disruption. Just as knowledge allows 

us to distinguish a difficult cholecystectomy and proceed, as 

already mentioned, to a subtotal shunt or cholecystectomy. 

Know-how allows us to perform these maneuvers safely. (see 

Surgical technique and images 1-7) The knowledge of the 

being allows us to distinguish when it is necessary to change 

our behavior. 

 
Figure 2. Prepared by the Author. 

It is worth mentioning that we must leave the division of 

laparoscopic or open cholecystectomy, the safety measures 

are the same for both, they are for the patient and for the 

surgery team, which is why they must be complied with in the 

two access routes. 

The surgeon must establish in his or her interview with the 

patient, a good informed consent that includes: the indication 

for cholecystectomy, risks of the type of intervention (lapa-

roscopic) and the conversion to an open procedure and the 

reasons for this must be adequately explained, the frequency 

with which a lesion occurs (0.3 to 0.6%) and that its causes 

are multiple and what are its possible solutions. from endo-

scopic management with sphincterotomy and prosthesis for 

lateral lesions to that of a biliodigestive diversion, empha-

sizing that these complications are uncommon [25]. 

8. Surgical Technique 

The optic trocar has a caliber of 10 mm and is in the um-

bilical area or in a slightly supraumbilical position, in obese 
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patients. [26] Once optics have been introduced, a global 

examination of the peritoneal cavity is carried out to check 

that there are no adhesions or other undiagnosed pathologies. 

The other three trocars are then introduced under visual con-

trol. Its insertion point is variable depending on the patient's 

anatomy. Apply the visual scale of the Parkland Classification 

and regulate behavior. 

Good exposure of the hepatic pedicle is essential before 

initiating any surgical dissection. The hepatic pedicle is ex-

posed in a plane constituted by a supero-inferior space re-

tracting upwards the inferior aspect of segment IV and 

downwards the duodenopancreatic block. In open surgery, a 

malleable valve is used to elevate the liver and the hand of the 

first assistant to descend the first portion of the duodenum. In 

laparoscopic surgery, a hepatic separator inserted in the epi-

gastric trocar and the patient in the anti-Trendelenburg posi-

tion will have been used, respectively, or cephalic traction of 

the gallbladder fundus with port 4. There are often some ad-

hesions in the gallbladder and omentum or hepatoduodenal 

ligament; rarely it is the right transverse colon or the duode-

num. These adhesions are sectioned with scissors flush with 

the gallbladder wall. A release of epiploic adhesions is carried 

out in a descending direction starting from the liver. This 

allows the body of the gallbladder to be visualized. 

This surgical time should be done gently so as not to injure 

the transverse colon or duodenum, which may be attached to 

the gallbladder. Usually, in acute cholecystitis, the gallbladder 

is stressed and its wall is inflamed. The puncture of the 

gallbladder with a large needle allows both the biliary con-

tents to be evacuated and a sample to be taken for bacterio-

logical study. This procedure allows the gallbladder to be held 

in place with a grasping forceps. 

After analyzing step by step the surgical maneuvers to 

achieve better exposure and identification of the anatomical 

elements of the hepatocystic triangle, we have come to define 

those that seem most useful to us and calling them the 7 high 

security transoperative maneuvers for cholecystectomy. In 

order to gain a better understanding of these maneuvers, it is 

necessary to take the center of the cholecystohepatic triangle as 

a reference point in laparoscopic clockwise view. So, corre-

spondingly, when we say that some structure is pulled at "12 

o'clock" we mean a vertical retraction upwards on our monitor 

screen, or if it is at "7 o'clock", the traction will be towards the 

lower left quadrant of the monitor screen and so on. 

First maneuver: Retraction of the fundus of the gallbladder 

at 10 or 12 and the Hartman at 7. The first instrument intro-

duced into the abdominal cavity is a fenestrated grasp forceps 

that is inserted under visual control through the epigastric 

trocar. With it, the bottom of the gallbladder is firmly grasped, 

moving it outwards and up (at 10 o'clock), while the lower 

edge of the right lobe of the liver is raised. The control of it is 

carried out by the assistant with his right hand. A fenestrated 

grasping forceps is inserted into the right lateral trocar, holding 

the surgeon's left hand. With it, he pulls the infundibulum of 

the gallbladder down and out (at 7 o'clock). The surgeon, with 

his left hand, grasps the lateral aspect of the Hartmann pouch 

with a grasper and retracts it into the lower left quadrant of the 

laparoscopic image. This manoeuvre is intended to "open" the 

cholecysto-hepatic triangle and is probably the most relevant 

during surgery. The dissecting hook, or scissors, are inserted 

by the trocar operator. (Figure 3). 

 
Figure 3. First Maneuver. Infrahepatic exposure. The fundus of the 

gallbladder retracts toward the anterior aspect of the abdomen 

(toward the 10-12 o'clock radius) and the bursa of Hartmann re-

tracts laterally and downward (toward the 7 o'clock radius). 

This cholecystectomy time allows the gallbladder neck to 

be separated from the main bile duct and the cystic pedicle to 

be horizontalized, thus moving it away from the hepatic 

pedicle, opening Calot's triangle and reducing the risk of 

injury to the main bile duct during cystic pedicle dissection. 

Second manoeuvre: The careful view of the Rouviere 

Groove and the coat of arms of Mc Elmoyle. To be able to 

start dissection above these structures. An alternative refer-

ence point, to guide the beginning of dissection, is the sulcus 

of Rouvière or incisure hepatis dextra (IHD), also known as 

the incisure of Gans, represents an important anatomical 

landmark. The shield of Mc Elmoyle, is the union of Hart-

man's bag with the infundibulum, it should not be dissected 

under these elements (Figure 4). 
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Figure 4. Second maneuver. Identification of the Rouviere Groove (blue arrow) and McElmoyle's Coat of Arms (Green Arrow). 

Third maneuver: Exposure of Calot's triangle and hepato-

cystic. To expose the posterior aspect of the triangle, the ve-

sicular infundibulum will be tilted upwards and forwards by 

means of the atraumatic forceps, while the separator is pushed 

back into the hepatic pedicle. (Figure 5). 

 
Figure 5. Third maneuver. A. Cholecystoduodenal ligament (white arrow) its vertex and its anterior aspect. B. Exposure of the posterior aspect 

of the vesicular infundibulum. (black arrow) Continuity with the gallbladder peritoneum (Dotted line). 

Fourth maneuver: Dissection of the hepatocystic triangle. It 

begins at the junction between the infundibulum and the cystic 

duct through the incision of the anterior peritoneal sheet, and 

then the posterior one a few millimeters from the gallbladder 

wall. Throughout the dissection, contact with the gallbladder is 

maintained. The infundibulocistic junction should be clearly 

visualized, staying away from the cysticocholedocus junction 

and avoiding dissecting the VBP. Always above the Rouviere 

furrow. (Figura 6) The instrument of choice continues to be the 

electrocoagulator, although, depending on the surgeon's pref-

erence and difficulties, a dissecting forceps or a mounted 

buffer may be used. The advantage of the hook lies in isolating 

each minor anatomical structure through the triangle and sec-

tioning them after identification and electrocoagulation. 
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Figure 6. Fourth maneuver. Cholecystoduodenal ligament. Perform the dissection of the structures to achieve a critical vision of safety. A and 

B. Stroke of release of the anterosuperior sheet of the cholecystoduodenal ligament. C and D Stroke of release of the posteroinferior sheet of the 

cholecystoduodenal ligament. The dotted line marks the opening of the peritoneum. 

 
Figure 7. Fifth Maneuver. Cystic plaque dissection. Dissect the lower part of the gallbladder bed by at least one-third to obtain a safety-critical 

view. Both on the front (A) and on the back (B).Fifth maneuver: Dissection of cystic plate, distal third of the gallbladder. The maneuver consists 

of first dissecting the peritoneum that covers the first centimeter of the inner aspect of the vesicle infundibulum along its junction with the lower 

aspect of the liver. Next, we deepen the dissection in the plane between the gallbladder and the gallbladder bed to ensure that no tubular 

structure communicates with the liver again. (Figure 7). 

Sixth maneuver: Dissection of the elements of the triangle. 

We began the dissection of the elements of the cholecystohe-

patic triangle using a Maryland-type dissector to dissect the 

peritoneum at the point where the Hartmann's bursa ends and 

the cystic duct begins. At this site, the tendency of peritoneal 

dissection should be directed proximally along the lateral bor-

der of the Hartmann, toward the hepatoduodenal ligament to 

uncover the first tubular structure, which almost always cor-

responds to the cystic duct. (Figure 8) This dissection is per-

formed while remaining flush with the gallbladder and atrau-

matically. In this phase, Calot's triangle is completely released, 

both on its ventral and dorsal side. And the gallbladder is only 

attached at the bottom to the gallbladder bed; it is the technique 

called "flag", described by Jean Mouiel, 1991. 
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Figure 8. Sixth Maneuver. Dissection and exposure. Identification of what appears to be the cystic duct on the lower border of the cholecys-

to-hepatic triangle and identification of what appears to be the cystic artery in the center of the cholecysto-hepatic triangle. 

With few exceptions, the elements of the cholecystohepatic 

triangle are covered by a variable amount of fat that prevents 

their correct identification before dissecting them. Thus, our 

recommendation is that, even if the anatomy is "apparently 

clear" before dissection, the center of the triangle should be 

avoided until the tubular structure that makes up its lower 

border has been clearly identified. In addition, it must be taken 

into account that anatomical variants are very frequent in this 

area. This is the part of the dissection that requires the most 

patience from the surgeon, as it is the one that has the highest 

risk of bleeding and injury. 

Seventh maneuver: Verify that no duct returns to the liver, 

that only two elements go back and forth from the gallbladder. 

By rating Doublet three points before and three after with an 

identification security of 5 points or more. This maneuver is 

the one that provides the greatest safety in the dissection to 

avoid a disruption of the bile duct. In fact, no duct should be 

tied before this maneuver has been performed and verified. 

(Figure 9). 

 
Figure 9. Seventh Maneuver. VSC and Doublet. A. Surgical view of the complete dissection of Calot's triangle according to Strasberg's criteria 

(Perform Doublet). B. Control of pedicle elements. 

This is the right time to give some time out, reassess or if in 

doubt ask for help from another surgeon. Once the 

high-security maneuvers for laparoscopic cholecystectomy 

have been completed and verified, we will be able to proceed 

to the corresponding ligation and division of the structures. 

Proceed to the cholecystectomy itself, which is performed 

with adequate hemostasis with subsequent removal of the 

gallbladder. 

9. Conclusions 

Bile duct injury secondary to cholecystectomy is one of the 

most catastrophic complications for both the patient and the 

surgeon due to its repercussions. The main factor in addressing 

this problem is prevention, performing gentle and careful surgi-

cal technique, recognizing when the situation is beyond the sur-

geon's capacity, and being attentive to ask for experienced help. 

It must be recognized that the latter and the decision to convert 

are not signs of incapacity but of good judgment. 

Most prevention or safety interventions alone have failed 

to achieve adequate implementation and outcomes in terms 

of bile duct injury have remained largely unchanged. [1, 2] 

Perhaps one of the most important principles is to keep in 

mind that any surgeon can present them. Only from this 

premise with a structured and competency-based teach-

ing-learning process, can it be useful to know the 10 re-

quirements that must be checked for high safety and to 
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know how to do the 7 transoperative maneuvers for a safe 

cholecystectomy; which together with being to detect and 

accept when the procedure may damage and make the deci-

sion to convert in time, or perform variants of cholecystec-

tomy can further decrease the rate of surgical disruption of 

the bile duct. 

Abbreviations 

AC Open Cholecystectomy 

LC Laparoscopic Cholecystectomy 

BVD Surgical Bile Duct Disruption 

VCS Critical Safety View 

CC Cystic Duct 

IOC Intraoperative Cholangiography 
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