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ABSTRACT
The main source of blood supply to the gall bladder is the cystic artery which is a branch of the right
hepatic artery. Anatomical variations of the cystic artery are frequent. Thus, careful dissection of the
Calot`s triangle is necessary for conventional and laparoscopic cholecystectomy. The knowledge of
variations of the origin, course, and length of the cystic artery is important for the surgeon as bleeding
from the cystic artery during cholecystectomy can lead to death. Forty-three post-mortem human
cadavers at the University Teaching Hospitals, Pathology Department, Lusaka were dissected and
examined over a period of five weeks, to establish the origin, length and course of the cystic artery.
And to establish the relationship of the cystic artery to the cystic duct. Out of the 43 human cadavers,
the cystic artery was found to be originating from the right hepatic artery in 37 cases (86%), from
hepatic artery proper in four cases (9.3%), from the left hepatic artery in one case (2.3%) and liver
parenchyma in one case (2.3%). In the forty (93%) cadavers dissected, only one cystic artery was
identified and in three (7%) others there were two arteries detected. The cystic artery length ranged
from 2 – 6 cm (mean 3.53± 0.962 cm). The cystic artery was found to be inside Calot`s triangle in 37
cases (86%) while in four cases (9.3%) it was outside the Calot`s triangle. The cystic artery was found
to be passing supero-medial to the cystic duct in 40 cases (93%) while in two cases (4.7%) the cystic
artery was passing anterior to the cystic duct and one (2.3%) was unrelated (from the gall bladder
bed) to the cystic duct. Demographic characteristic (gender and age) had no statistically significant
association to variations of cystic artery (p>0.005). Six (16.2%) of males had variants of cystic artery
and no females had variants of the cystic artery. Variations of the cystic artery origin, length, its course
through the Calot`s triangle and its relation to the cystic duct are common. Knowledge of these
variations is important and helpful in preventing and controlling haemorrhage or avoiding other
complications during conventional and laparoscopic cholecystectomy.
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INTRODUCTION
The chief source of blood supply to the
gallbladder and the cystic duct is the cystic
artery (Tejaswi et al., 2013). The cystic artery
(CA) is a single vessel that originates from the
right branch of the proper hepatic artery (PHA).
It usually passes through the hepato-biliary
triangle or Calot`s triangle, which is bounded
superiorly by the inferior surface of the liver,
inferiorly by the cystic duct and medially by the
common hepatic duct (Polgui et al., 2014).
Anatomical variations of the cystic artery are

commonly encountered during cholecystectomy.
In Approximately 80% of individuals, the cystic
artery arises from the right hepatic artery. The
other origins include the left hepatic artery,
proper hepatic artery, common hepatic artery,
gastroduodenal
artery,
superior
pancreaticoduodenal
artery
and
superior
mesenteric artery (Sarkar and Roy, 2000).
A good knowledge of Calot's triangle is
important for conventional and laparoscopic
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cholecystectomy. Calot's triangle is an important
surgeons during cholecystectomy were; injury to
imaginary referent area for biliary surgery. Cystic
the liver and nearby structures such as the
artery bleeding is a wearisome complication
stomach, mistaking the right hepatic artery as a
during laparoscopic cholecystectomy, which
cystic duct and bleeding. For safe and
increases the rate of conversion to open surgery.
uneventful cholecystectomy, especially by means
If surgery is performed incorrectly, injury to the
of laparoscopic techniques, it is important to be
extra-hepatic bile duct or intra-abdominal organs
familiar with anatomic variations in the
may occur (Ding et al., 2007). Laparoscopic
hepatobiliary arterial system (Polgui et al.,
cholecystectomy has been accepted as the
2014). The findings of this study will help
preferred method of treatment of gall bladder
surgeons minimize accidental injury to the bile
stones in healthy individuals all over the world.
duct and cystic artery, avoid haemorrhagic
In Zambia, at the University Teaching Hospital
complications
and
mortality
during
(UTH), laparoscopic cholecystectomy is being
cholecystectomy.
carried out for treatment of cholelithiasis. Some
of the complications experienced by the
METHODOLOGY
This was a descriptive cross-sectional study
design in which 43 post-mortem human
cadavers at the University Teaching Hospitals,
Pathology Department, Lusaka, were dissected
and examined over a period of five weeks. A
data collection form was used as a tool to gather
data and sample selection was done through
systematic sampling. Data was entered and
analyzed using Statistical Package for Social
Sciences Statistics, version 22.0 (SPSS). Chisquare and Fisher`s tests were used to test
association between variables. The cadavers
dissected were aged between 20 and 66 years
(mean 35.16±11.131) and of the 43, 37 were
males and 6 females.
The peritoneal cavity was opened and explored.
The lesser omentum was dissected and the sub-

hepatic region of the abdomen was exposed.
The fundus of the gall bladder was held with a
swab or hand and pulled in a cephalic, lateral
and anterior direction. After this, the foramen of
Winslow was identified and then Foley catheter
or artery forceps was placed through the
opening as a guide. The peritoneum covering
the Calot`s Triangle was carefully opened,
exposing the cystic duct and the cystic artery.
The cystic artery was then followed to its origin.
The origin, length, and course of the cystic
artery along with its position with reference to
Calot's triangle were noted and recorded. Length
was measured using a Vernier Caliper.

RESULTS
Out of the 43 human cadavers, the cystic artery
was found to be originating from the right
hepatic artery in 37 cases (86%), from hepatic
artery proper in 4 cases (9.3%), from the left
hepatic artery in 1 case (2.3%) and from liver

parenchyma in 1 case (2.3%). In the 40 (93%)
cadavers dissected, only one cystic artery was
identified and in three (7%) others there were
two arteries detected.
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Figure 1: Cystic artery (within the Calot`s triangle)
originating from right hepatic artery.

Origin
Figure 3: Origin of the cystic artery

The cystic artery length ranged from 2 – 6 cm
(mean 3.53± 0.962 cm).
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Table 1: Length of Cystic Artery
Number
Percentage
2 – 4 cm
35
81.4
Above 4 cm 8
18.6
Total
43
100
The cystic artery was found to be inside Calot`s
triangle in 37 cases (86%) while in 4 cases
(9.3%) it was outside the Calot`s triangle.

Figure 2: Anomalous origin of the CA (Double cystic
artery) from the right hepatic artery (within Calot`s
triangle) and hepatic artery proper. Anomalous course of
the CA originating from the hepatic artery proper (outside
Calot`s triangle)
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Figure 4: Anomalous origin of the cystic artery from the
liver parenchyma (Outside the Calot`s triangle).
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The cystic artery was found to be passing
supero-medial to the cystic duct in 40 cases
(93%) while in 2 cases (4.7%) the cystic artery
was passing anterior to the cystic duct and one
(2.3%) was unrelated (from the gall bladder
bed) to the cystic duct.

Demographic characteristics (gender and age)
had no statistically significant association to
variations of cystic artery (p>0.005). Six
(16.2%) of males had variants of cystic artery
and no females had variants of the cystic artery.

DISCUSSION
In the current study, it was noted that the
commonest origin of the cystic artery was the
right hepatic artery in 37 cases (86%).
Variations in the origin of the cystic artery can
be described on embryological basis. The cystic
artery can arise from the right hepatic artery,
left hepatic artery, hepatic artery proper, middle
hepatic artery, gastroduodenal artery or the
aorta. An operating surgeon must be familiar
with these variations to avoid inadvertent
injuries during control, ligation, clipping and
division of vessels and the consequent morbidity
associated with surgery (Dandekar U and
Dandekar K, 2016). This current study agrees
with the other studies as the most common

origin of the cystic artery was the right hepatic
artery.
In the current study the cystic arteries were
observed to be passing through the Calot`s
triangle in 37 cases (86%) while 4(9.3%) of the
cystic arteries were passing outside the Calot`s
triangle (Table 3).

This current study agrees with the other studies
as the cystic artery was mostly found in inside
the Calot` s triangle. The current finding
emphasizes the importance of knowledge of
Calot`s triangle and the variations thereof.

Table 2: Comparison of origin cystic artery with other studies
No

Sample
43
40

Origin of Cystic Artery
RHA
HAP
LHA
37 (86%) 4 (9.3)
1(2.3%)
38 (95%) 2 (5%)
0

LP
1(2.3%)
0

GDA
0
0

CHA
0
1 (2.5%)

SMA
0
0

Tejaswi et al2

100

92 (92%)

0

1 (1%)

0

1 (1%)

0

0

Pushpalatha1

50

27 (54%)

11(22%)

0

0

4 (8%)

6 (12%)

2 (4%)

1
2

Studies
Present study
Aristole1

3
4

Table 3: Comparison of the cystic artery course to the Calot`s triangle with other studies
No

Studies

Number
Cadavers

of

Relationship to the Calot`s Triangle

1

Present Study

43

Inside
37 (86%)

Outside
4 (9.3%)

2

Badshah et al3

65

44 (68%)

21 (32%)

3

Futara et al2

110

89 (81%)

21 (19%)

4

R Gawali1

30

27 (90%)

3 (10%)
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Table 4: Comparison of Length of cystic artery with other studies
No

Studies

1
2
3

Present Study
Tejaswi et al2
Dandekar et al1

Number
Cadavers
43
100
82

of

Mean

Average length (Range)

3.53 cm
1.76 cm
1.69 cm

2 – 6 cm
0.37 – 4.2 cm
0.2 – 5.5 cm

In the current study the mean length of the
cystic artery was 3.53 cm and ranged from 2 cm
to 6 cm. Surgeons should be aware of such
short type variations as the length has a bearing
on the type of clip to be used and the security
with which a ligature is applied to the cystic
artery (Table 4).
This current study is not in agreement with the
other studies as the cystic artery length in a
Zambian population is longer.

the cystic artery is important in preventing bile
duct leakage, bleeding and for easy location of
the cystic artery.
In conclusion, there were variations of the cystic
artery in the liver specimens studied at the
University Teaching Hospitals, Lusaka, Zambia.
The cystic artery was found to be commonly
originating from the right hepatic artery in 37
cases (86%). The mean length was 3.53± 0.962
cm, cystic artery was found to be inside Calot`s
triangle in 37 cases (86%), 4 cases (9.3%) it
was outside Calot`s triangle and was passing
supero-medial to the cystic duct in 40 cases
(93%), 2 cases (4.7%) the cystic artery was
passing anterior to the cystic duct and one
(2.3%) was unrelated to the cystic duct.
Knowledge of these variations is important and
helpful
in
preventing
and
controlling
haemorrhage or avoiding other complications
during
conventional
and
laparoscopic
cholecystectomy.

In the current study, 40 (93%) cadavers had the
cystic artery superomedial to the cystic duct, in
2 cadavers (4.7%) it was anterior to the cystic
duct and in 1 cadaver (2.3%) the cystic artery
was seen running between the gall bladder and
liver parenchyma (unrelated to cystic duct). The
findings of the current study are different from
the ones found by Gawali (2004) were the cystic
artery was noted to be passing anterior to the
cystic duct in 3 cases (10%) and in 27 (90%)
cases it was not related to the cystic duct.
Knowledge of the relation of the cystic artery to
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