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Introduction:
Cholelithiasis is common worldwide and symp-
toms ranging from mild to severe upper abdom-
inal pain, nausea, vomiting, dyspepsia. Women 
are twice as likely as men to develop gallstones. 
Cholecystectomy refers to the surgical removal 
of Gall Bladder. Open cholecystectomy is the 
surgical removal of Gall bladder through an in-
cision placed in the right upper quadrant of the 
abdomen. Surgery off ers complete cure for the 
disease.2 Th e introduction of the Laparoscopic 
technique (which uses 4 very small ports instead 
of a single large incision) in the 1980’s com-
pletely revolutionized and changed the whole 
approach to the Gall bladder disease.4 In the last 
decades further modifi cations have been intro-
duced in the laparoscopic techniques, most im-
portant being the Single Incision Laparoscopic 
Surgery (SILS), which uses a single small inci-
sion around the umbilicus.5

Despite excellent visualization of the Gall blad-
der and its surrounding structures during lapa-
roscopy, sudden anatomical variations can be a 
cause of concern for surgeons. Th ere are many 
studies that have proven that the typical text 
book anatomy of the hepatobiliary tree occurs in 
only 60% to 80% of the population.6 Th ere is suf-
fi cient evidence that since the routine use of lap-
aroscopic technique, there have been increased 
incidences of injuries to the structures adjacent 
to Gall bladder, commonly the Common bile 
duct, Cystic duct and the vessels.7-8 Among to-
tal anomalies of 14 cases, the Moynihan’s hump 
(6%) ,accessory cystic artery (6%) , Double cys-
tic duct (1%) and  Long cystic duct (1%) were 
the total encountered variations.9 

Although many imaging and pre-operative diag-
nostic tools are available to assess the hepatobili-
ary anatomy, but these both are unreliable and 
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too expensive for most of the population of our 
country. Minor variations in the anatomy can 
result in major iatrogenic injury to the adjacent 
structures and thus lead to increase in the mor-
bidity and even mortality of the patients as well 
as markedly increasing the cost of treatment and 
hospital stay.9

Th e rationale of the study is to estimate the mag-
nitude of extra hepatic biliary tree anomalies as 
there is scarcity of literature on this topic locally. 
Furthermore Intra operative cholangiography 
was performed in selected cases where anatomic 
variations were seen per-operatively. Th erefore 
this study is planned to estimate the exact mag-
nitude of extra hepatic biliary tree. Based on the 
results of the study some strategies could be 
made to avoid iatrogenic injury to the underly-
ing structures.

Materials and methods:
Total of 136 patients admitt ed in the Depart-
ments of General Surgery at Jinnah Postgradu-
ate Medical Center, Karachi for elective chole-
cystectomy were enrolled in this cross sectional 
study. Th e patients were assessed for inclusion 
criteria i.e Age >18yrs & <75yrs, All male and 
female patients, cases of cholelithiasis of more 
than one month duration of disease and ASA 
status I and II. Exclusion Criteria was Empy-
ema Gallbladder, Acute Pancreatitis, Obstruc-
tive Jaundice, Carcinoma Gall bladder. Patients 
were admitt ed through outpatient department 
(OPD) aft er completing full workup for surgery 
and anesthetic fi tness. A writt en and informed 
consent was obtained by the patient prior to sur-
gery. All the patients were asked to take bath in 
the morning of surgery, surgical site shaved in 
operating theatre and skin prepared according 
to standard operating protocols of asepsis. All 
the patients were undergone Cholecystectomy 
by a consultant general surgeon or senior regis-
trar as per hospital protocols having more than 2 
years of post-fellowship experience.

Th e base line variables i.e. age, gender and out-
come variables i.e. anatomical variations of the 
extrahepatic biliary tract, in terms of Moynihan’s 
hump and accessory cystic artery (to be labeled 

as per operational defi nition) were recorded per 
operatively.

Data was entered and analyzed on SPSS ver-
sion 16. Descriptive statistics were reported in 
the mean ±SD for age of the patients, duration 
of disease and surgeons experience. Frequency 
and percentages were presented for gender, type 
of surgery open or laproscopic cholecystectomy 
and anatomical variations including Moyni-
han’s hump and accessory cystic artery. Eff ects 
modifi ers were controlled through stratifi cation 
of age, gender, type of surgery and duration of 
disease. 

Results:
During the study period a total of 136 cases of 
cholelithiasis were included in this study. Th e 
average age of the patients was 40.9 ±12.3 years. 
Minimum age was 21 years and maximum age 
was 71 years and the range was 50 years. Most 
of the patients were between 36 - 50 years 79 
(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.

Out of 136 cases of cholelithiasis, 94 (69.1%) 
cases underwent laproscopic cholecystectomy 
while 42 (30.9%) open surgery as shown in fi g-
ure-2. Average experience of surgeon was 5.9 
±2.3 years with min – max experience was 2.5 
– 12 years

Among 136 cases anatomical variation was not-
ed in 13 (9.6%) cases. Figure 1.

No

Yes

13(9.6%)

123(90.4%)

Figure 1: Anatomical variation seen during choleycstec-
tomy (n = 136)
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Moynihan’s hump was seen in 8 (5.9%) cases 
while Accessory cystic artery was noted in 5 
(3.7%) cases. Table-1

Stratifi cation was done with regards to gender, 
age, type of surgery and duration of disease to 
see the eff ect 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 fi ve years 10 (10.5%). 
Table-2

Proportion of moynihan’s hump was high in 
female 7 (5.8%), in age between 36 – 50 years 
5 (6.3%), in laproscopic cholecystectomy 6 
(6.4%), and in patients having disease more 
than fi ve years 6 (6.3%). Similar results were 
found for accessory cystic artery.

Discussion:
Laparascopic and open cholecystectomy are 
the two surgical options for symptomatic gall 
stones with a cure rate of up to 95%.12 Th e suc-
cess and safety of laparoscopic and open chole-
cystectomy depends upon the basic knowledge 
of normal anatomy and common variants of 

extra-billiary system and cystic duct.13 Biliary 
tract has more anomalies in 1cm - 13cms of the 
space in the cystic duct region than in any other 
part of the body.14  Careful exploration of Calot’s 
triangle and exact identifi cation of extra hepatic 
biliary tree is important to avoid biliary compli-
cations during open cholecystectomy. 

In this study the average age of patients was 
40.9 ±12.3 years. Minimum age was 21 years 
and maximum age was 71 years.  Th ere were 
16 (11.8%) male and 120 (88.2%) female with 
male to female ratio was 1: 7.5. A study from 
Sindh Pakistan studied 300 cases of choleli-
thiasis reported the similar gender and age dis-
tribution.10 A study15 of one handred and fi ft y 
consecutive patients with calculi of biliray sys-
tem created on as elective cholecystectomy in 
1999/ October to 1st october 2000. Th ere were 
(74.7%) females and (25.3%) males with age 
range of 20 –80 years and a mean age of 46 years, 
with a peak incidence in the fi ft h decade of life. 
Another study from Iraq reported Patients’ age 
ranged from 20-69 years, with a higher frequen-
cy during the third and fourth decade. Females 
constituted 84% of the patients with a female: 
male ratio of 5.25:1.16

Anatomic variation of the extrahepatic biliary 
tree has been the subject of numerous investi-
gations, the reported incidence of congenital 
anomalies varying from 1.6 to 47.2%. In this 
study, anatomical variation was noted in 9.6% 
cases, Moynihan’s hump was seen in (5.9%) 
cases while accessory cystic artery was noted in 
(3.7%) cases. A local study reported anatomical 
variation in 14% cases, among total anomalies 
of 14 cases, the Moynihan’s hump (6%) ,ac-
cessory cystic artery (6%) , Double cystic duct 
(1%) and  Long cystic duct (1%) were the total 
encountered variations.9 In another local study 
the operative fi ndings revealed variations in 61 
(20.33%) patients mainly involving cystic ar-
tery (10.67%), cystic duct (4.33%), right he-
patic artery (2.67%) and gallbladder (2%).10 
Other studies reported incidence of accessory 
cystic duct from 1 to 30%.16,18 A study from 
Iraq found anatomical variation in 18% of cases 
among these variations Moynihan’s hump was 

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%
                                                                 
Table 2: Distribution of accessory cystic artery with respect to gender, age, types of surgery expe-
rience of surgeons and duration of disease (n = 136)

  Total Accessory cystic artery
n = 5

Percent-
ages

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%
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noted in (4%) cases.17 according to Benson and 
Page,19 the incident of Moynihan’s hump was 5 
– 15%. In the study reported by Carol et al,20 its 
incidence varies from 6 – 16%. Out of 35 cases, 
Johnston and Anson120 found only 1 case with 
Moynihan’s hump (2.86%). Bergamaschi et al21 
in their postmortem study found Moynihan’s 
hump as one of the third content of Calot’s 
triangle in 12.9% of the cases. Out of 60 cases, 
Prithi et al22 found Moynihan’s hump in 1 case 
(1.6%). In a study conducted by jansirani D et 
al23 found Moynihan’s hump in 5% cases. Th ese 
results are consistent with present study.

Th e arterial anomalies should be recognized 
during cholecystectomy to prevent arterial 
bleeding and hence iatrogenic injuries. Th e most 
dangerous anomaly is tortuous course of com-
mon hepatic artery or right hepatic artery on the 
front of the origin of cystic duct known as “Cat-
erpillar turn or Moynihan’s hump.”24 Th e most 
important thing is the short cystic artery arising 
from the looped right hepatic artery25 and most 
vulnerable to trauma during cholecystectomy. 
Th e short cystic artery was seen in 1.67% of 
cases in this study. In 15% of cases right hepatic 
artery and cystic artery cross infront of the com-
mon hepatic and cystic duct,24 where as acces-
sory cystic artery is found in 20% of cases.26 Th e 
variations in the course of cystic artery found in 
this series were artery crossing anterior to cystic 
duct in 2.67%, posterior in 1.33% and right to 
cystic duct in 0.67% of cases. Variations in num-
ber of cystic artery like double cystic artery is 
seen in 15% of cases where as single cystic artery 
is present in 85% of cases.27

Th e results of this study suggest that congenital 
anomalies and anatomical variations of extra- 
hepatic biliary tree though are not common 
but can be of clinical importance and surprise 
if present. So every surgeon should assess for 
these anomalies during laparoscopic cholecys-
tectomy in order to prevent inadvertent ductal 
clipping, ductal injuries, strictures and bleeding 
problems. Awareness of these anomalies will de-
crease morbidity, conversion and re-exploration 
in these patients.

Conclusion:
In this study among 136 cases, anatomical varia-
tion was noted in (9.6%) cases, Moynihan’s 
hump was seen in (5.9%) cases while accessory 
cystic artery was noted in (3.7%) cases.

We conclude that anatomic variations are not 
uncommon in our set up. Both Moynihan’s 
hump and accessory cystic artery are the com-
mon anatomic variants in our patients. Th ese 
anatomic variants are prone to injuries during 
cholecystectomy and outcome of cholecystec-
tomy depends on a clear understanding of the 
normal anatomy and variants duct. It is recom-
mended that those surgeons doing cholecystec-
tomy should repeatedly refresh their knowledge 
of normal anatomy as well as those of variants of 
biliary tree.  
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