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Abstract 

Laparoscopic cholecystectomy has become the standard treatment for symptomatic gallstones due to 
its numerous advantages. However, the procedure is not without risks, with significant 
intraoperative complications such as vascular and biliary duct injuries that can negatively impact 
surgical outcomes. Over time, several risk factors have been identified, including male gender, 
advanced age, comorbidities, and a history of previous abdominal surgery. An essential preventive 
strategy is the early recognition of situations where laparoscopic completion may be unsafe, allowing 
for timely adoption of bail-out procedures, such as conversion to open surgery or subtotal 
cholecystectomy. This study presents the five-year experience of the General Surgery Department at 
Colentina Clinical Hospital, Bucharest, Romania, evaluating the incidence of intraoperative 
complications in laparoscopic cholecystectomy and the associated risk factors, with a comparison to 
the current literature. Our findings indicate that male gender, prior abdominal surgery, and acute 
cholecystitis are significantly associated with an increased risk of intraoperative complications. The 
most frequently encountered complications were access-related incidents and minor vascular 
injuries, with biliary duct injuries occurring rarely. A limited number of cases required conversion to 
open surgery, while no subtotal cholecystectomies were performed as a preventive approach. 
Laparoscopic cholecystectomy remains a safe and effective procedure for the treatment of 
symptomatic gallstones when performed by experienced surgeons, supported by thorough 
preoperative planning and risk assessment. Surgeons should discuss the possibility of conversion to 
open surgery or the need for subtotal cholecystectomy with patients preoperatively, emphasizing 
that these decisions represent safer options rather than surgical failures. The appropriate selection of 
a bail-out procedure should be viewed as a preventive strategy aimed at minimizing the risk of major 
complications and optimizing patient outcomes. 

Keywords: laparoscopic cholecystectomy; difficult cholecystectomy; intraoperative complication; 
biliary duct injury 
 

1. Introduction 

Cholelithiasis, or gallstone disease, is one of the most prevalent conditions globally [1,2]. The 
incidence escalates with age, exhibiting a predominance among the elderly, being more pronounced 
in women than in males, and particularly prevalent in Hispanic groups, while African and Asian 
populations demonstrate the lowest prevalence [3,4]. 

In the United States, almost 20 million individuals possess gallstones, and annually, between 
300,000 and 750,000 cholecystectomies are conducted. In Europe, around 20% of the adult population 
possesses gallstones, and annually, 900,000 cholecystectomies are performed [4]. Laparoscopic 
cholecystectomy has swiftly established itself as the gold standard for treating symptomatic 
gallstones, supplanting the open surgery, and is among the most frequently executed general surgical 
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interventions globally. Although laparoscopic cholecystectomy offers numerous benefits over open 
surgery, including reduced hospitalization and recovery duration, diminished postoperative pain, 
lower morbidity and mortality rates, and a decreased incidence of specific complications like 
incisional hernias, apprehensions have been raised about the heightened risk of significant 
intraoperative complications linked to this technique. Various studies have sought to elucidate the 
nature of these complications, their prevalence, and the associated risk factors [5–9]. 

Literature categorizes the principal intraoperative complications of laparoscopic 
cholecystectomy as follows [10]: 

- Bile duct injuries (BDI) 
- Vascular or vasculo-biliary (VB) injuries 
- Bowel perforation and other trocar/ Veress needle-induced injuries 

1.1. Risk Factors for Intraoperative Complications in Laparoscopic Cholecystectomy 

At present, there is no universally standardized definition of “difficult laparoscopic 
cholecystectomy”, which may be complicated by inflammation or scarring that alters local anatomy, 
thereby rendering dissection more challenging and perilous. However, certain risk factors may 
indicate a difficult procedure (e.g., acute calculous cholecystitis, empyema, gangrene, perforation, 
and Mirizzi syndrome). In these instances, the LC correlates with prolonged operating duration, 
elevated blood loss, extended hospital stay, heightened complication rates, conversion to open 
surgery, increased treatment expenses, and fatality rates [11]. 

Men are more prone to experiencing IOC than women, and the conversion to open surgery is 
likewise more prevalent among men than women. Acute cholecystitis constitutes an additional 
independent risk factor for intraoperative problems during laparoscopic cholecystectomy and the 
necessity for conversion to open surgery. Acute cholecystitis involves inflammation of the 
gallbladder and adjacent tissues, which may distort gallbladder structure, complicating surgical 
intervention and heightening the risk of complications [12]. Current guidelines advocate for the 
application of the Tokyo Guidelines 2018 (TG18) to stratify the risk of patients with acute calculous 
cholecystitis, thereby reducing the likelihood of intraoperative complications during laparoscopic 
cholecystectomy [13,14]. Chronic situations are comparatively more advantageous as these patients 
can be admitted electively, resulting in operational treatments that are typically less complex and 
more manageable for surgeons. 

A gangrenous gallbladder presentation is highly correlated with an increased risk of 
intraoperative complications and conversion to open surgery. Body weight significantly influences 
the probability of IOC: a weight over 90 kg was independently correlated with a heightened incidence 
of IOC. Individuals with elevated body weight are more susceptible to significant gallbladder 
inflammation or fibrosis, complicating dissection for the surgeon. Furthermore, individuals with a 
history of abdominal surgery are at an increased risk of developing IOC compared to those without 
such a history [6,9,15,16]. 

1.2. Bile Duct Injuries 

BDIs are the predominant category of intraoperative complications in laparoscopic 
cholecystectomy, with a greater incidence of small lesions compared to large ones [17]. Despite the 
overall incidence remaining low, certain studies noted only a marginal reduction in the annual 
incidence of iatrogenic biliary duct injury over a decade, contrary to the substantial decrease 
anticipated from enhanced imaging technologies and cumulative laparoscopic expertise [8,17]. 

Bile duct injuries were categorized according to the Strasberg-Bismuth classification as follows 
[18,19]: 

- Type A: Injury to the cystic duct or the accessory biliary ducts of Luschka may result in 
unnoticed and asymptomatic leaks post-surgery, or lead to the development of bile peritonitis; 
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- Type B and C: Occlusion (B) and transection (C) injuries of the aberrant right hepatic ducts. This 
suggests the draining of the cystic duct into an anomalous right hepatic duct, leading the 
surgeon to confuse the right hepatic duct with the cystic duct at its junction with either the main 
hepatic duct or the common bile duct. In type B damage, the patient may stay asymptomatic for 
years until presenting with recurrent cholangitis, characterized by fever and right upper 
quadrant pain. A type C injury involves a biliary leak; 

- Type D: lateral injury to the common bile duct leading to a biliary leak. May be handled 
endoscopically or could advance to type E damage; 

- Type E: Engage the principal ducts and are categorized based on the extent of harm to the biliary 
tree. Patients affected typically exhibit jaundice weeks to years post-cholecystectomy, 
necessitating surgical intervention. The primary forms of type E bile duct damage are as follows: 

 Bismuth type I (E1) – transection > 2cm from the confluence; 
 Bismuth type II (E2) – transection < 2cm form the confluence; 
 Bismuth type III (E3) – transection in the hilum; 
 Bismuth type IV (E4) – separation of the major ducts in the hilum; 
 Bismuth type V (E5) – association of a type C injury and an injury in the hilum; 

Significant biliary leakage typically occurs 2 to 10 days following cholecystectomy. Patients 
affected usually exhibit fever, stomach pain, and/or bilious ascites. Jaundice may also occur. 
Leucocytosis and atypical liver function tests, especially increased serum alkaline phosphatase and 
gamma-glutamyl transferase levels, are prevalent. Bilirubin levels will be somewhat raised as the 
body reabsorbs bile from third-spacing. 

Alternative classifications of these injuries have been proposed, such as the BILE classification, 
which emphasizes the clinical ramifications of BDI and offers a framework to effectively direct the 
treatment strategy. The suggested categorization approach is clinically focused, although it also 
incorporates the anatomical relationship of each IBDI stage, utilizing the Strasberg classification [20]. 

1.3. Extrabiliary Complications 

Access-related consequences encompass those associated with extra-peritoneal insufflations, 
port site hemorrhage, small intestinal laceration, transverse colon injury, damage to the round 
ligament of the liver or the greater omentum, hepatic injury, and duodenal or gastric perforation. 
Such injuries exhibit a greater occurrence in patients with a history of abdominal surgery, particularly 
those involving the upper abdomen or umbilical region [10,21,22]. 

Biliary problems in laparoscopic cholecystectomy are nearly as prevalent, and certain cases can 
be life-threatening if not promptly detected and adequately managed [21]. 

1.3.1. Vascular Injuries 

Intraoperative or postoperative hemorrhagic problems may arise from trocar insertion, surgical 
dissection, or inadequate retraction. The predominant areas of vascular injury include the epigastric 
vessels (often compromised during trocar insertion), the cystic artery, and the liver bed [23]. 
Hemorrhage following laparoscopic cholecystectomy can be life-threatening; nevertheless, mild 
hemorrhage is significantly more prevalent. Minor hemorrhaging may provide more challenges in 
laparoscopic surgery compared to open cholecystectomy due to the difficulty in removing the clot 
that obscures the surgical field. Hemorrhaging may potentially result in more severe consequences, 
such as ductal damage, due to the excessive application of electrocautery [10]. 

Numerous efforts have been undertaken to systematically categorize vascular lesions. The 
Strasberg-Bismuth classifications for biliary injuries exclude vascular involvement. In 2010, Kaushik 
proposed a novel classification system that categorizes vascular injuries into severe and small based 
on the necessity for conversion, supplementary surgical interventions, or blood transfusions. 
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The European Association for Endoscopic Surgery (EAES) has recently introduced a new 
categorization called ATOM, which encompasses the architecture of injury including vascular and 
biliary damage (A), timing of detection (To), and mechanism of injury (M). 

Preoperative identification of a vascular lesion accompanying a biliary lesion is crucial, since 
inadequate vascularization of the common bile duct may lead to anastomotic strictures following 
surgical biliary tract repair, recurrent cholangitis, and secondary biliary cirrhosis. Significant vascular 
injury: Any hemorrhage affecting the right hepatic artery, portal vein, suprahepatic veins, or inferior 
vena cava that necessitates conversion to open surgery for control or repair; requirement for blood 
transfusions; concomitant biliary injury; necessity for transfer to a tertiary center [24]. 

1.3.1.1. Hepatic Artery Injuries 

Among hepatic artery injuries, lesions of the right hepatic artery are the most often documented 
complication that may arise during laparoscopic cholecystectomy. The closure of the hepatic artery 
is generally well tolerated, as it does not typically result in significant effects due to the portal 
circulation and an extensive network of collateral arterial branches originating from the hepatic 
hilum. In such instances, hepatic artery ligation may occasionally result in ischemic hepatic necrosis 
or liver atrophy. RHA injury is commonly observed in conjunction with bile duct injury. RHA injuries 
typically arise in two scenarios: firstly, during a fundus-first laparoscopic cholecystectomy conducted 
amidst significant inflammation; secondly, in the context of vascular anomalies, such as the 
caterpillar hump of the RHA, where the hepatic artery may be erroneously identified as the cystic 
artery. The primary complication of RHA injury is significant hemorrhage during dissection, which 
invariably necessitates conversion to open surgery in the hands of unskilled practitioners[24]. 

1.3.1.2. Hepatic Veins, Portal Vein and Major Retroperitoneal Vessel Injuries 

Venous hemorrhage is less prevalent than arterial hemorrhage. Hemorrhage resulting from 
hepatic vein injury typically originates from the liver bed after gallbladder removal. Patients may 
have a substantial branch of the middle hepatic vein attached to the liver bed, resulting in an elevated 
risk of venous damage during cholecystectomy. The existence of chronic cholecystitis and fibrous 
tissue may elevate the risk of substantial hemorrhage from the liver bed [23]. In the management of 
venous injuries, hemorrhage from the middle hepatic vein branch during surgery can only be 
controlled with direct hemostatic sutures; this procedure may be executed via laparoscopy by skilled 
practitioners or frequently necessitates conversion to open surgery [24]. 

Injuries to the portal vein are often concomitant with injuries to the biliary system and the right 
hepatic artery. The surgical correction of portal vein lesions is exceedingly challenging, frequently 
complicated by significant hemorrhage, and seldom achieved successfully. In the event of portal vein 
injury during surgery, rapid reconstruction by a skilled hepato-biliary surgeon is warranted, 
provided the patient is hemodynamically stable. 

The primary consequence following surgical repair of a portal vein lesion is acute portal 
thrombosis, which frequently results in liver infarction. Injuries to significant retroperitoneal vascular 
structures are rare although potentially fatal consequences of laparoscopy. Injuries to the inferior 
vena cava and aorta are commonly linked to the insertion of a trocar or Veress needle during 
laparoscopic surgery. 

1.4. Anatomical Variations as Independent Risk Factors for Intraoperative Complications 

Patients exhibiting anatomical abnormalities experience considerable intraoperative and 
postoperative problems in contrast to those with normal anatomy. A significant correlation exists 
between intraoperative hemorrhage and cystic artery anomalies, while intraoperative bile leaks are 
linked to choledochal cysts and gallbladder malformations [23]. A statistically significant correlation 
has been discovered between conversion to an open method and the occurrence of anatomical 
abnormalities in general [25]. Although less prevalent than vascular anomalies, congenital 
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malformations and normal variants of the biliary tree can be significant during laparoscopic surgery, 
as failure to identify them may result in iatrogenic damage, hence elevating morbidity and fatality 
rates [25–27]. 

1.4.1. Variations in Ductal Anatomy 

 Long cystic duct 

The predominant ductal abnormality identified is an elongated CD. The elongated common duct 
benefits the surgeon by facilitating manipulation and ensuring that only the duct is engaged, 
terminating at the infundibulum. Nevertheless, an elongated, parallel, and spiral compact disc could 
pose a risk due to the uncertainty of its termination. Ligation of the cystic duct in proximity to the 
common hepatic duct may lead to stricture of the latter. Likewise, confusing the cystic duct with the 
bile duct may lead to iatrogenic harm, including unintentional ligation or transection of the 
extrahepatic bile duct. Furthermore, an atypically elongated cystic duct remnant (up to 6 cm in 
length) may persist following cholecystectomy [27,28]. 

 Short cystic duct 

In inflammatory situations, it merges with the RHD/CBD, creating a misleading appearance of 
the infundibulum. Excessive traction on the GB aligns CBD/RHD with CD, resulting in the 
misidentification of CBD as CD and causing accidental damage. 

Variations in cystic duct insertion 

- Type A - CD joining the anterior sectorial duct 
- Type R - CD joining the RHD 
- Type P - CD joining the posterior sectorial duct. 

 Subvesical ducts 

Subvesical ducts or ducts of Luschka are small, superficial ducts located in the region of the GB 
draining into the major hepatic ducts. Subvesical ducts are present on both sides of the margins of 
the GB where the peritoneum is reflected onto the liver. Although they may not drain any liver 
parenchyma, they can be a source of a bile leak or biliary peritonitis after cholecystectomy. Injury to 
these ducts can be avoided by giving adequate traction to the GB away from the liver edge [27,28]. 

1.4.2. Variations in Vascular Anatomy 

It is more typical for the extrahepatic biliary tree’s vascular supply to vary than its ductal 
structure. Approximately 50% of people exhibit variations in the hepatic and cystic arteries. 
Hemorrhage from the cystic artery is a significant complication during laparoscopic cholecystectomy, 
elevating the likelihood of conversion to open surgery. The documented rate of conversion to open 
surgery due to vascular damage is approximately 0%–1.9% with laparoscopic cholecystectomy, with 
a mortality rate of about 0.02%. Safe laparoscopic cholecystectomy necessitates a comprehensive 
understanding of the anatomy of the cystic artery and its variations [27,28]. 

 Classic single cystic artery 

The cystic artery is a branch of the right hepatic artery, typically originating in Calot’s triangle. 
It typically emits an anterior or superficial branch and a posterior or deep branch. This bifurcation 
typically occurs near the gallbladder. Furthermore, the cystic artery provides a direct branch to the 
common duct, typically seen during dissection between the duct and the artery [27,28]. 

 Accessory/double cystic artery 

Both originate in the right hepatic artery within Calot’s triangle. It is the most prevalent vascular 
abnormality [28]. 

 Caterpillar hump 

The right hepatic artery may exhibit a sinuous tortuosity known as caterpillar hump or 
Moynihan’s hump, which occupies a significant section of Calot’s triangle. As a result of an 
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anomalous course, the right hepatic artery approaches the cystic duct and gallbladder, leading to the 
development of a short cystic artery. Consequently, the right hepatic artery may be erroneously 
identified as the cystic artery and mistakenly ligated, leading to profuse hemorrhage and subsequent 
necrosis of the right lobe of the liver. Moreover, due to the brevity of the cystic artery originating 
from the caterpillar hump, it is susceptible to avulsion from the hepatic artery [27,28]. 

 Two vessels (anterior and posterior) 

Upon nearing the gallbladder, the cystic artery bifurcates into deep and superficial branches at 
the neck of the gallbladder. The superficial branch traverses the left side of the gallbladder. The deep 
branch traverses the connective tissues between the gallbladder and liver parenchyma. The deep 
branch generates little branches that supply the GB, which interconnect with the superficial branches. 
This type is observed in 70%–80% of instances, as per the literature [27,28]. 

 Cystic artery with an uncertain origin (Gastroduodenal artery, superior pancreaticoduodenal, 
celiac trunk, right gastric artery) 

This variant of the cystic artery is referred to as a low-lying cystic artery, which bypasses Calot’s 
triangle and approaches the gallbladder beyond it. In traditional open cholecystectomy, it is regarded 
as inferior to the cystic duct, as it typically localizes superficially and anteriorly to the cystic duct 
from a laparoscopic perspective. The terminal segment, as it nears the gallbladder, is significant for 
laparoscopic surgeons. It requires initial manipulation and is prone to damage and hemorrhage 
during the dissection of the peritoneal folds linking the hepatoduodenal ligament to Hartmann’s 
pouch of the gallbladder or to the cystic duct [27]. 

 Cystic artery with late origin from right hepatic artery 

A pertinent vascular anomaly involved a vessel with a delayed origin from the right hepatic 
artery entering the gallbladder at the cystic plate level, seen in 11 cases. This variant, though rare, is 
surgically significant and may be harmed, resulting in severe hemorrhage during the 
cholecystectomy after ligating the cystic duct and artery [28]. 

 Cystic artery originating from the variant right hepatic artery 

The anatomical variant of the right hepatic artery typically arises from the superior mesenteric 
artery or the aorta. It traverses Calot’s triangle posterior to the portal vein and proceeds parallel to 
the cystic duct along its course across the triangle. It can be entirely encompassed by the CD of 
gallbladder. It produces several minor branches to nourish the gallbladder at its body, and it is 
frequently entirely enveloped by the gallbladder. We must use caution regarding this variant of the 
right hepatic artery. From the laparoscopic perspective, it appears as a singular, substantial artery 
[27,28]. 

1.5. Prevention and Management of Intraoperative Complications 

A proposed strategy for preventing intraoperative problems in laparoscopic cholecystectomy is 
intraoperative imaging. Intraoperative cholangiography has been demonstrated to decrease the 
occurrence of biliary injuries, but not significantly, and to enhance the detection of biliary duct 
injuries during surgery, hence facilitating timely diagnosis and intervention [13,29,30]. 

A further risk mitigation strategy is the attainment of the critical view of safety (CVS). When 
properly implemented, this preventive mechanism has been shown to markedly diminish both 
biliary and vascular damage through accurate dissection of Calot’s triangle and the identification of 
the cystic duct and cystic artery, thereby allowing for an exceedingly minimal margin of error 
[23,30,31]. Although not always practical, CVS is one of the most successful techniques for anatomical 
identification, hence receiving significant endorsement in the current recommendations for 
laparoscopic cholecystectomy [13,30]. 

To mitigate access-related intraoperative difficulties, the optimal recommendation is to execute 
a mini-laparotomy at the entry site for the optic trocar, particularly in patients with a history of 
abdominal procedures. A novel approach has recently been introduced in which the epigastric trocar 
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is initially inserted following the establishment of pneumoperitoneum at Palmer’s point using a 
Veress needle, providing a safer option for patients by limiting the risk of bowel injury, decreasing 
conversion rates, and improving recovery outcomes [22]. 

If a safe laparoscopic cholecystectomy is unfeasible, the optimal alternative is to select a bail-out 
surgery, as delineated in the Tokyo Guidelines 2018 [32]: 

- Subtotal cholecystectomy: the procedure entails incising the gallbladder, aspirating its 
contents, and excising as much of the gallbladder wall as feasible while treating the stump, 
rather than completely resecting the gallbladder, a method that has been employed since the 
era of open cholecystectomy. 

- Open conversion: The necessity of transitioning from a laparoscopic treatment to an open 
surgery should not be regarded as a surgical failure. Rather, it seeks to mitigate the risk of 
illness and mortality. The conversion rate has been declining with the regular use of LC. 
Surgeons are acquiring increased proficiency in this minimally invasive procedure over time 
[7,9]. 

Ultimately, in the event of significant intraoperative difficulties, particularly vasculo-biliary 
issues, the prevailing opinion advocates for the referral of patients to specialist centers with 
hepatobiliary surgeons for optimal management of these complications, especially if identified 
postoperatively [13,19]. 

2. Materials and Methods 

We retrospectively analysed medical records of 648 patients who were diagnosed with 
cholelithiasis and had laparoscopic cholecystectomy in the General Surgery Department, Colentina 
Clinical Hospital, Romania, in the time period between 2020 and 2024. The analysis included 
operative protocols, anaesthesiology records, the medical history which included the history of the 
disease, documented laboratory findings and imaging results. 

We analysed the type and frequency of intraoperative complications, as well as factors that 
increase the risk for development of such complications. We noted the causes and incidence of 
conversions and the way they resolved. We noted gender, age, body mass index (BMI), 
pathohistological findings of the surgically removed gallbladder, as well as their correlation with the 
occurrence of complications. 

The patients were divided into groups according to their age (6 groups of patients, each with a 
10 year age gap), gender (male, and female), BMI (greater than 30 kg/m2, and less than 30 kg/m2). All 
surgically extracted gallbladders were examined by pathophysiologists in order to confirm the 
diagnosis of acute cholecystitis, chronic cholecystitis or presence of malignancy. Subsequently, 
correlations between these pathohistological findings and type/frequency of intraoperative and 
postoperative complications were examined. 

An ultrasonographic exam was performed 24 hours before each surgery. In order to simplify the 
analysis of the correlation between ultrasonographic findings and possible complications, all 
ultrasonographic findings were grouped into three groups: group I- chronic cholecystitis, group II- 
uncomplicated acute cholecystitis (increased gallbladder wall thickness > 3 mm but without 
gallbladder empyema, necrosis, perforation), and group III- complicated acute cholecystitis. 

We used a standard four-port technique in all surgical interventions. 
Patients who underwent surgery for acalculous cholecystitis or polyps were excluded. 

3. Results 

A total of 648 patients undergoing laparoscopic cholecystectomy were included in this study. 
Majority of the study people (432 patients, 67%) ware female (Figure 1). 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 July 2025 doi:10.20944/preprints202507.0037.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.0037.v1
http://creativecommons.org/licenses/by/4.0/


 8 of 15 

 

 

Figure 1. Patient gender distribution. 

Most of the study patients were in the normal range of weight, 35% (225 patients) having a BMI 
< 30kg/m2. 

Among the study people, 38% (246 patients) of study people had smoking habit, 191 (29%) had 
diabetes, and 412 (63%) had hypertension. 

The majority of people in our study was in the age group of 51-60 (273 patients, 42%) (Figure 2). 

 

Figure 2. Patients distribution by age groups. 

On admission the majority of patients had chronic calculous cholecystitis (486 patients, 75%). As 
for the portion of patients with acute cholecystitis at admission, they were mostly uncomplicated 
(without gangrene or perforation of the gallbladder) (125 patients, 19%). 

117 patients (18%) of the study people had history of abdominal surgery with comparable 
distribution between upper and lower abdominal interventions (Table 1). 
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Table 1. Risk factors distribution. 

Risk Factors   Number Percentage 

Gender 
Male 216 33% 

Female 432 67% 

Age 

21-30 31 5% 
31-40 52 8% 
41-50 101 15% 
51-60 273 42% 
61-70 127 20% 
>70 64 10% 

Type of Cholecystitis 
Chronic 486 75% 
Acute 125 19% 

Acute Complicated 37 6% 

Comorbidities 
Hypertension 412 63% 

Diabetes 191 29% 

History of abdominal surgery 
Yes 117 18% 
No 531 82% 

As for the intraoperative complications, among the study people the total number of 
complications we registered was of 34 (5%), among which 14 had access-related complications (11 
with trocar site bleeding and 3 patients with lesions of the omentum), all 14 with previous upper 
abdominal surgery; 8 had liver bed injury during gallbladder dissection; 5 patients had bleeding from 
the cystic artery, mostly due to the presence of a double cystic artery which was undetected at the 
moment of sectioning or started at the moment of cystic duct dissection due to close proximity with 
the latter (Figure 3). 

 

Figure 3. Intraoperative complications distributed by type of injury. 

In our study group, 7 patients presented bile duct injuries: 4 patients with Bismuth type A and 
3 with Bismuth type D. Among the 4 patients with type A biliary injury, laparoscopic resolution of 
the injury was feasible in 3 cases with a lower dissection and clipping and sectioning of the cystic 
duct proximal to the site of injury, without affecting the common bile duct while open conversion 
was mandatory in 1 case when a transcystic drainage was applied. 
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As for the 3 patients with type D Bismuth biliary injuries, all 3 were converted to open surgery 
with a Kehr tube. 

Overall, we registered 8 cases of conversion to open surgery: in 5 cases the conversion was 
applied in the impossibility of solving the injury laparoscopically (1 case of type A biliary injury, 3 
cases of type D biliary injury, 1 case of cystic artery injury and bleeding in which laparoscopic 
haemostasis was not achievable). The remaining 3 cases of conversion to open surgery were bail-out 
procedures to prevent the occurrence of major intraoperative complications. All 3 patients presented 
history of upper abdominal surgery and after a first inspection of the abdominal cavity and the 
assessment of an important adhesion process, it was clear that a safe dissection of the gallbladder was 
not feasible laparoscopically and we resorted to open conversion (Table 2). 

Table 2. Intraoperative complications and conversion incidence. 

Types of complications Subgroup Patients 
Converted to 
open surgery 

Biliary duct injury * 

A 4 1 
B - - 
C - - 
D 3 3 
E - - 

Bleeding 

Cystic artery 5 1 
Omentum 3 - 
Port site 11 - 

Liver bed 8 - 

Others 
Adhesions 3 3 

In no case in this study lot we resorted to subtotal cholecystectomy as bail-out procedure. 
Among minor intraoperative complications, the most frequent were iatrogenic perforations of 

the gallbladder. 
Among the patients which presented intraoperative complications the majority were men (23 

patients) (Figure 4). As for the 8 cases of conversion to open surgery, the majority were also men (5 
patients). 

 
Figure 4. Gender distribution of complications. 

4. Discussion 
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Since its first application, laparoscopic cholecystectomy has rapidly become the gold standard 
for the treatment of symptomatic gallstones [33]. This procedure has demonstrated to have several 
advantages when compared to the classic open cholecystectomy among which we can mention 
minimal trauma, decrease pain, shorter hospitalisation, shorter postoperative recovery and, finally, 
better cosmetic outcomes [34]. 

Despite presenting several advantages, it comes with a set of new possible complications, some 
of which with a major impact on surgical outcome and patient’s health. 

The frequency of these major intraoperative complications is influenced by both patient- and 
surgeon-related (experience in laparoscopy surgery and more specifically in laparoscopic 
cholecystectomy) factors. 

We retrospectively analysed a lot of 648 patients who underwent laparoscopic cholecystectomy 
in our General Surgery Department over the course of 5 years. 

Among patient-related factors, a review of recent literature confirmed that male patients are 
more likely to experience an intraoperative complication in laparoscopic cholecystectomies 
compared to women, despite the higher number of women with gallstone disease and the higher 
number of women undergoing surgical treatment for it [35–37]. The results in our study about gender 
prevalence in laparoscopic cholecystectomy is consistent with the current literature showing a higher 
number of female patients with symptomatic gallstones and undergoing surgery, 432 out of 648 
patients, with a higher number of male patients experiencing intraoperative complications, 23 male 
patients out of the total 34 cases of complications in our study. Moreover, the majority of patients in 
our study converted to open surgery were men. 

Majority of the study people, 273, were in the age group of 51-60 years, followed by the age 
group 61-70, 127, which shows a prevalence of the gallstone disease requiring surgery in this age 
group that is in accordance with current literature [38,39]. 

As for comorbidities, the main ones in our study were arterial hypertension and type II diabetes, 
also associated with the prevalence of older study people. We didn’t register a significant association 
between the presence of comorbidities of such kind and a higher risk for intraoperative complications 
or conversion to open surgery. 

Another patient-related factor we registered in our study is history of previous surgery. More 
specifically, all the patients who presented access-related complications in our study (either lesions 
to the omentum or port-site bleeding), the most common class of intraoperative complication in our 
study group, had personal history of abdominal surgery. Moreover, out of the 8 cases of conversion 
to open surgery, 5 patients had had abdominal surgery in the past. This result is also in line with the 
current literature sustaining that previous abdominal surgery, especially of the upper abdomen, 
represents a higher risk factor when considering intraoperative complications and the use of bail-out 
procedures, such as conversion to open surgery, in laparoscopic cholecystectomy [40]. 

Most patients presented with chronic cholecystitis while only 162 patients had acute cholecystitis 
on admission with only 32 patients presenting acute complicated cholecystitis. Out of the 34 patients 
in our study which presented intraoperative complications, the vast majority, 26, had a form of acute 
cholecystitis. Moreover, all the patients who suffered major injuries in our study, such as biliary ones, 
had acute cholecystitis, thus confirming acute cholecystitis as one of the risk factors for intraoperative 
injuries in laparoscopic surgery [41]. These patients indeed usually associate an intense inflammatory 
process which makes the dissection of the gallbladder pedicle in the Callot’s triangle even harder and 
more dangerous. It also increases the risk of injury to surrounding structures, such as the liver, in the 
attempt of dissecting the adhesions, especially in the case of acute cholecystitis complicated by a 
gangrenous gallbladder or abscesses of the cystic plate. 

5. Conclusions 

Laparoscopy cholecystectomy has rapidly become the gold standard in the treatment of 
symptomatic gallstones presenting several advantages compared to the classic open surgery, such as 
minimal trauma, decrease pain, shorter hospitalisation, shorter postoperative recovery and, finally, 
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better cosmetic outcomes. However, it is also associated with a set of new risks and complications, 
some of which are major, such as bile duct injuries and vascular injuries, requiring often bail-out 
procedures as a form of prevention or when intraoperative injuries are harder to fix laparoscopically. 
Many factors, both patient-related and procedure-related, have been studied and associated with a 
higher risk of intraoperative complications, such as age, gender, acute cholecystitis, comorbidities, 
etc. 

In our retrospective study we offered our own experience as a non-emergency hospital 
regarding laparoscopic cholecystectomy and its major complications, mostly in accordance with 
current literature about the topic. 

Knowing which are the major risks when performing a laparoscopic cholecystectomy is an 
important step towards understanding what can be improved in the procedure, in the patient’s 
preparation or even in the training of the new generation of surgeons, to minimise the intraoperative 
complications as well as the need for bail out procedures such as conversion to open surgery. 

Overall, laparoscopy cholecystectomy still remains a safe procedure and the better option 
compared to open surgery in centres with experience with laparoscopy and with this specific 
procedure. Surgeons should be able to understand the risks and preventing them by adopting certain 
measures, such as critical view of safety, or by resorting to bail out procedures in the impossibility of 
carrying out the operation safely, not considering this choice as a failure but as a valuable action for 
the well-being of the patient. 
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