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Abstract: 

Aim: A cross-sectional study was performed to determine the frequency of typical anatomical changes in 

extrahepatic biliary tract in patients undergoing elective cholecystectomy. 

Place and Duration: In the Surgical Unit II of Services Hospital Lahore for one year duration from March 2019 

to March 2020. 

Method: A total of 136 patients were enrolled in the study who met the inclusion and exclusion criteria. Written 

consent was obtained from the patient. All patients underwent cholecystectomy by a general surgeon or senior 

registrar, according to hospital protocols with over 2 years of experience after the post- fellowship. 

Results: The average age of patients was 40.9 ± 12.3 years, and the ratio of men to women was 1: 7.5. Anatomical 

variability was observed in 13 (9.6%) of 136 cases. Moynihan’s hump was seen in 8 (5.9%) cases while Accessory 

cystic artery was noted in 5 (3.7%) cases.  

Conclusion: Anatomical variability in 136 cases (9.6%), Moynihan's hump (5.9%) and an additional cystic artery 

(3.7%) were observed in this study. These anatomical variants tend to be injured during cholecystectomy, and the 

result of cholecystectomy depends on a clear understanding of normal anatomy and the variants duct. 
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INTRODUCTION: 

Cholelithiasis is common worldwide, and the 

symptoms range from mild to severe upper stomach 

pain, nausea, vomiting and indigestion1-2. Women 

develop gallstones twice as often as men. 

Cholecystectomy refers to the surgical removal of 

the gallbladder. Open cholecystectomy involves 

surgical removal of the gallbladder by means of an 

incision in the upper right quadrant of the abdomen. 

Offers a complete cure for a surgical disease3-4. The 

introduction of laparoscopic technique (using 4 very 

small ports instead of one large incision) in the 

1980s completely changed and changed the 

approach to gallbladder disease. In recent years, 

additional changes have been made to laparoscopic 

techniques, of which the most important is single-

laparoscopic surgery (SILS), which uses a small 

incision around the navel. Despite the excellent 

visualization of the gallbladder and surrounding 

structures during laparoscopy, sudden anatomical 

changes can be worrying for surgeons5. There are 

many studies indicating that the typical anatomy of 

a hepatobiliary tree manual occurs only in 60-80% 

of the population. Due to the routine use of 

laparoscopic technique, there is sufficient evidence 

that there is a higher incidence of changes in the bile 

ducts, cysts and vessels in structures adjacent to the 

gallbladder6. Among total anomalies of 14 cases, the 

Moynihan’s hump (6%), accessory cystic artery 

(6%), double cystic duct (1%) and Long cystic duct 

(1%) were the total encountered variations. 

Although there are many pre-operative imaging and 

diagnostic tools to assess liver and bile duct 

anatomy, both are unreliable and very expensive for 

most of our country's population. Small changes in 

anatomy can cause significant iatrogenic damage to 

adjacent structures, and therefore can increase 

patient morbidity and even mortality, as well as 

significantly increase treatment and hospitalization 

costs7-8. The rationale for the study is to estimate the 

size of additional hepatic bile tree anomalies, 

because there is a lack of literature at this level. In 

addition, in selected cases intraoperative 

cholangiography was performed with anatomical 

changes during surgery9. Therefore this study is 

planned to estimate the exact magnitude of extra 

hepatic biliary tree. Based on the results of the study 

some strategies could be made to avoid iatrogenic 

injury to the underlying structures. 

MATERIALS AND METHODS: 

136 patients admitted to the Surgical Unit II of 

Services Hospital Lahore for one-year duration from 

March 2019 to March 2020 for elective 

cholecystectomy, participated in this cross-sectional 

study. Patient inclusion criteria, i.e.> 18 years and 

<75 years, all male and female patients were 

evaluated with cholelithiasis cases for more than a 

month and with ASA status I and II. Exclusion 

criteria were gallbladder abscess, acute pancreatitis, 

obstructive jaundice, and gallbladder cancer. After 

completing the entire task of surgery and anesthesia, 

patients were admitted to the outpatient clinic 

(OPD). Prior to the operation, the patient received 

written and informed consent. All patients were 

asked to take a bath in the morning, a shaved area in 

the operating room, and skin prepared according to 

standard aseptic surgery protocols. All patients 

underwent cholecystectomy by a general surgeon or 

senior recorder, according to hospital protocols with 

over 2 years of experience after the scholarship. 

Basic variables, i.e. age, gender and results, i.e. 

anatomical variants of additional hepatic bile ducts, 

Moynihan's humpback and ancillary cystic artery 

(operative definition) were recorded. Data were 

entered and analyzed in SPSS version 16. 

Descriptive statistics were reported for mean ± SD 

for patient age, disease duration and surgeon 

experience. Frequencies and percentages are 

presented by gender, open or Laposcopic 

cholecystectomy, and anatomical variations, 

including Moynihan's humpback and additional 

cystic artery. Impact modifiers were controlled by 

age, sex, type of surgery, and duration of illness. 

 

RESULTS: 

A total of 136 cases of cholelithiasis were included 

in the study. The mean age of patients was 40.9 ± 

12.3. The minimum age was 21 years, the maximum 

age was 71 years, and the range was 50 years. Most 

patients were between 36 and 79 years of age 

(58.1%). Out of 136 patients, 16 (11.8%) were male 

and 120 (88.2%) were female with male to female 

ratio was 1: 7.5. While 94 (69.1%) of 136 cases of 

cholelithiasis were subjected to laparoscopic 

cholecystectomy, 42 (30.9%) open surgery were 

performed as shown in Figure 2. The average 

surgeon experience was 5.9 ± 2.3 years.  
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Anatomical variation was not observed in 13 (9.6%) of 136 cases. Fig. 1. Moynihan's hump was observed in 8 

cases (5.9%) and cystic artery in 5 cases (3.7%). Table 1 

 

Table 1: Types of anatomical variation seen during choleycstectomy (n = 136) 

Types of variations Number of cases Percentages 

Moynihan’s hump 8 5.9% 

Accessory cystic artery 5 3.7% 

Stratification was done with regards to gender, age, type of surgery and duration of disease to see the effect of 

these on outcome. Anatomical variation was high in female 12 (10%), in age between 36 – 50 years 9 (11.4%), in 

laproscopic cholecystectomy 11 (11.7%) and in patients having disease more than five years 10 (10.5%). Table-

2. 

 

Table 2: Distribution of accessory cystic artery with respect to gender, age, types of surgery experience of 

surgeons and duration of disease (n = 136) 

 Total Accessory cystic artery n = 5 Percentages 

Gender Male 

16 0 0.0% 

Female 120 5 4.2% 

Age 

21 - 35 
36 1 2.8% 

36 - 50 79 3 3.8% 

≥ 50 21 1 4.8% 

Type of surgery 

Laproscopic 
94 3 3.2% 

Open 42 2 4.8% 

Duration of Disease (years) 

< 5 
41 1 2.4% 

≥ 5 95 4 4.2% 

 

Moynihan's hump index was 7 (5.8%) in women, 5 (6.3%) aged 36-50, laposcopic cholecystectomy 6 (6.4%) and 

over five years of disease 6 (6.3%). 

 

 

 

 

 
     

 

 :    
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DISCUSSION: 

Laparoscopic and open cholecystectomy are two 

surgical options for symptomatic gallstones with a 

cure of up to 95%. The success and safety of open 

and laparoscopic cholecystectomy depends on basic 

information about normal anatomy and additional 

billiard system, and typical variants of the cystic 

channel9-10. The bile duct has more abnormalities in 

the cystic region in a space of 1 cm - 13 cm 

compared to other parts of the body. To prevent bile 

complications during open cholecystectomy, it is 

important to carefully examine the Calot triangle 

and precisely define the additional hepatic biliary 

tree11-12 

 

The average age of patients in this study was 40.9 ± 

12.3 years. The minimum age is 21 years and the 

maximum is 71 years. There were 16: 11.8% men 

and 120 (88.2%) women with a ratio of men 

(women) of 1: 7.5. The Sindh Pakistan study 

examined 300 cases of cholelithiasis and reported 

similar distribution by sex and age12-13.  

 

Anatomical variety of extrahepatic biliary tree has 

been the subject of numerous studies, the reported 

incidence of congenital anomalies is from 1.6 to 

47.2%. In this study, anatomical variability was 

observed in 9.6% of cases, Moynihan hump in the 

case (5.9%) and ancillary cystic artery in the case 

(3.7%). In the local study, total abnormalities were 

reported in 14 cases, Moynihan's humpback whale 

(6%), additional cystic artery (6%), double cystic 

channel (1%) and anatomical variability in 14% of 

cases. In another local study, surgical results 

revealed differences in 61 (20.33%) patients, mainly 

in the cystic artery (10.67%), in the cystic cyst 

(4.33%), in the right hepatic artery (2.67%) and 

gallbladder (2%). Other studies report the incidence 

of cystic cysts in the range of 1 to 30%. In a study 

conducted in Iraq, anatomical changes were found 

in 18% of cases, among these changes it was 

observed that Moynihan's hump (4%) was observed 

in cases. According to Benson and Page, the 

Moynihan hump incident ranged from 5 to 15%13. 

Carol et al. The incidence ranges from 6 to 16% in 

the study reported by. From 35 cases of Johnston and 

Anson120 only 1 case was found with Moynihan's 

humpback whale (2.86%). In post-mortem studies, 

Bergamaschi and colleagues found that the 

Moynihan hump is one of the third contents of the 

Calot triangle in 12.9% of cases. Prithi et al. 

Moynihan hump was found in 1 case (1.6%). In a 

study by Jansirani D et al. Moynihan found a hump 

in 5% of cases. These results are consistent with this 

study. During cholecystectomy, arterial 

abnormalities should be identified to prevent arterial 

bleeding and thus iatrogenic changes14. The most 

dangerous abnormality is the tortuous course of the 

common hepatic artery or right hepatic artery prior 

to the onset of a cyst known as "rotation or 

Moynihan caterpillar hump." The most important is 

the short cystic artery originating from the looped 

right hepatic artery and most susceptible to trauma 

during cholecystectomy. In this study, a short cystic 

artery was observed in 1.67% of cases. In 15% of 

cases, the right hepatic and cystic artery passes 

before the common hepatic and cystic duct, and the 

additional cystic artery is in 20%. The differences in 

the course of cystic artery in this series were such 

that the artery before the cystic canal in 2.67% 

passed in the lateral segment in 1.33%, and to the 

right from the cystic canal in 0.67%. Changes in the 

number of cystic arteries, such as double cystic 

artery, occur in 15% of cases, while single cystic 

artery occurs in 85% of cases15. The results of this 

study suggest that congenital anomalies and 

anatomical variations of extra-hepatic biliary tree 

are not common, but their clinical significance and, 

if any, may be surprising. Therefore, every surgeon 

should assess these abnormalities during 

laparoscopic cholecystectomy to prevent accidental 

cord jamming, canal damage, narrowing, and 

bleeding problems. Knowledge of these 

abnormalities will reduce morbidity, conversion and 

retesting in these patients. 

 

CONCLUSION: 

 In this study, anatomic variability was observed in 

136 cases (9.6%), Moynihan's hump (5.9%) and an 

additional cystic artery (3.7%). 

We find that anatomical changes are not uncommon 

in our environment. Both the Moynihan humpback 

whale and the additional cystic artery are common 

anatomical variants in our patients. It is 

recommended that those surgeons doing 

cholecystectomy should repeatedly refresh their 

knowledge of normal anatomy as well as those of 

variants of biliary tree.   
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