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Introduction:
Minimal access videoscope (Laparoscopic) sur-
gical technique has replaced the traditional ap-
proach of abdominal surgeries1-3. Especially gall 
bladder surgery and laparoscopic cholecystec-
tomy is considered to be the gold standard for 
treating symptomatic cholelithiasis. Th is pro-
gressive change from traditional to laparoscopic 
technique has created the additional branch of 
anatomy i.e. “Laparoscopic Anatomy” (LA)4,5. 

Th e modern laparoscopic technique has opened 
the horizon for the researcher in the newly gen-
erated fi eld of anatomy, (LA)5. Th e laparoscopic 
procedure under high magnifi cation and reso-
lution allows clear visualization of anatomy in 
the living human subject6. Th e principal con-
cerns with LA are: (a) anatomical descriptions; 
(b) anatomical variations; (c) relevant surgical 
planes (d) relevant surgical landmarks and (e) 
measurements of relevant surgical structure. A 
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method of diff erentiating the relevant anatomi-
cal structure as well as identifying the variations 
of these structures is the key concern of LA7. 

Hepatobiliary diseases are commonest health 
problems throughout the world as well as in 
Pakistan and most of the surgical pathologies are 
corrected by video technique8. Cholelithiasis is 
one of the biliary diseases, presented with bili-
ary colic with nausea or vomiting resulting from 
infl ammation of gall bladder. Th e traditional 
approach of gall bladder removal was open cho-
lecystectomy. Th is approach is now frequently 
replaced by minimal access procedure i.e. “Lapa-
roscopic Cholecystectomy (LC)”9. 

Identifi cation of the anatomical structures is dif-
fi cult on video monitoring as the tactile sensa-
tions were absent10. Highly magnifi ed view of 
the fi eld enables to identify the small vascular 
branches and ducts which are diffi  cult to be vi-
sualized in open dissection. Small bleeders of 
gallbladder bed could easily be picked and con-
trolled which is not easy in open dissection11. 
Th ese entire distinct features make the laparo-
scopic technique more acceptable among the 
surgeons than the open technique. 

All diffi  culties during laparoscopic dissections 
open vast area, to establish the classifi cation of 
these relevant structures visualized in the tele-
scopic fi eld of surgery. In LC limited dissec-
tion is required near the gall bladder to explore, 
to identify, to clip and to cut the structures of 
Calot’s triangle. It is the prime concern area 
among the researchers for LC12.

Various studies were conducted in relevant fi eld, 
explaining the anatomical variations of the struc-
tures. Based on the You-Ming Ding and his col-
leagues’ experience with 600 laparoscopic cho-
lecystectomies in Chinese population in 2008, 
is a classifi cation of cystic artery which includes 
single Calot’s type, double Calot’s type, outside 
Calot’s type and compound Calot’s type of cys-
tic arteries13. We use this classifi cation system to 
assess the frequency of cystic artery variation in 
gender groups in our population. In this context, 
our study will add knowledge in the normal and 

variant anatomical description of cystic artery in 
our population laparoscopic procedure. Th ese 
fi ndings can help in understanding of systematic 
LA; it provides surgeons a clear procedural and 
safe approach. Th is will ultimately help in de-
creasing the incidence of surgical complications 
during the procedure. 

Methodology:
Patients admitt ed to the surgical units of Civil 
Hospital Karachi (CHK), Dow University of 
Health Sciences and other hospitals of Karachi 
were included in this research and evaluated 
to our predeveloped proformas. Th e patient or 
his/her att endant was asked to sign the ‘consent 
form’ aft er full explanation of need of recording 
of the LC. All the patients were examined by 
ultrasound before surgery. LC was carried out 
under general anesthesia, using four port tech-
niques. Th e information of Calot’s triangle and 
distribution of cystic artery on endoscopic visu-
alization were recorded by the video recorder. 
Th e anatomical structures were viewed on a 
medical grade video monitor. All the recorded 
cases were reviewed and the variations of the 
diff erent structures were identifi ed as follows:

Variations of Cystic artery were categorized by 
using the You-Ming Ding new classifi cation sys-
tem of cystic artery13.
• Group I: Cystic artery identifi ed within the 

Calot’s triangle.
 – Group Ia: Single cystic artery within 

the Calot’s triangle.
 – Group Ib: Double Calot’s artery i.e. 

Two arteries identifi ed in the Calot’s 
triangle

• Group II: Outside Calot’s artery i.e an ar-
tery identifi ed outside the Calot’s triangle, 
there are four subtypes:

 – Cystic artery originating from the gas-
troduedenal artery, also known as the 
low lying artery. It was present anterior 
to cystic duct and thus become the fi rst 
structure to ligate.

 – Cystic artery originating from the liver 
bed.

 – Cystic artery originating from the vari-
ant right hepatic artery, having the long 
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caterpillar turn, also known as Moyni-
han’s hump

 – Cystic artery originating from the left  
hepatic artery.

• Group III: Compound Calot’s type artery 
in which there were two cystic arteries iden-
tifi ed, one within the Calot’s and other out-
side the Calot’s triangle. It also includes the 
multiple vessels.

Th e observed variations along with their photo-
graph were recorded. Data was entered and re-
sults were statistically analyzed.

Results:
A total sample size of n = 300 individuals was 
calculated for analysis. Th ere were 78.7% female 
(n= 236) patients and 21.3% (n= 64) male pa-
tients. Th ere were 79.0% (n=237) cases having 
normal Anatomy of the Cystic Artery and 21% 
(n= 63) cases had Anatomical variations. Th e 
gender distribution of the cystic artery varia-
tions and there ratio is shown in Table 1. Th e 
frequency of diff erent categories of cystic artery 
variations was shown in table 2 and fi gure 1. 
We have also calculated the actual ratio of cys-
tic artery variation in gender groups. We found 
48 variations out of n=236 females, gives 20.3% 
variations. Similarly we have 15 variations out of 
64 males i.e. 23.4 % variations. Th e M/F ratio of 
these variations was found 1:1. 

Discussion:
Laparoscopic anatomy is the newly emerging 
fi eld of anatomy in the present era, due to in-
crease in performance of most of the common 
surgeries through laparoscopic technique. Many 
reports are available in the literature showing 
the gross anatomy in the cadavers, which were 
used previously for the laparoscopic surgeries. 
Surgeons using the laparoscopic techniques 
face the challenge of accurate reorganization of 
abdominal anatomy through the laparoscope14. 
Th is challenge increases the need of viewing 
actual anatomical fi eld through the telescope. 
Anatomist and surgeons, both are interested in 
identifying the LA in the living human subjects 
of the relevant LS. Most of the medical institutes 
are considering in using the laparoscopy, a sur-
geon tool, as a teaching method for anatomical 
education16. 

Cystic artery is one of the important content 
of Calot’s triangle showing great variability. In 
open cadaveric dissection, researchers have 
shown these variations in relation with the ori-
gin, course and number of the vessels16-18. In LC, 
zero degree telescopes are commonly used in 
our region and it is near to impossible to identify 
the origin of the cystic artery. Th e terminal part 
of the cystic artery is the most troubled part; 
identifi cation of the variation in this part is an 
important step in LC. Th e only description in 
the terminal portion of the artery is its location 
within or close to the Calot’s and the number of 
this vessel19-22. Th erefore various classifi cations 
were formulated in reference to the number and 
location of the artery23-26. You Ming ding in 2007 
presented the new classifi cation system, which 
gave the more detailed description of variations 
of cystic artery13. We used this model of classifi -
cation in describing the frequency of cystic ar-
tery variations in diff erent gender groups in our 
population. 

In our study, we found all the categories that 
are described by You Ming and their distribu-
tion in both the female and male genders. Our 
fi ndings were diff erent from the You Ming in 
further categorization of the outside Calot’s 
type artery. We could not categorize our cases in 

Table 1: Frequency distribution of normal and variant anatomy of cystic artery in gender groups

Gender of 
patients

Normal
Anatomy

Variant
Anatomy Total

Gender 
Distribu-
tion

Ratio 
F/M

Female no. 188 48 236
20.3%

1:1
% 62.67% 16.00% 78.67%

Male no. 49 15 64
23.4%

% 16.33% 5.00% 21.33%

Table 2: Frequency of anatomical variations of the cystic artery

Groups of cystic artery variations Frequency Percent (%)
Ia Single Calot’s 237 79.00

Ib Double Calot’s 32 10.67

II Outside Calot’s 15 5.00

III Compound Calot’s 16 5.33

Total 300 100
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the same manner but we found most of the ves-
sels, as low lying in outside Calot’s type3.67% 
cases You Ming found this type in 7.5% cases. 
In 1.33% cases we found short cystic artery aris-
ing from the Moynihan’s hump i.e from variant 
right hepatic artery You Ming showed this type 
in 3% cases We also found the vessels originat-
ing from the liver bed in eight cases, but they 
were not present alone in this as described by 
You Ming. Th e liver bed vessels were mostly 
found on the middle of the right margin of gall-
bladder. You Ming describe the origin of these 
outside Calot’s vessels, but we could not iden-
tify their origins. We found higher frequency of 
the compound Calot’s type artery than given by 
You Ming but could not found multiple vessel 
type. Th e frequency of these variations was low 
but signifi cant in terms of causing morbidity and 
mortality. 

Conclusion:
Th ere is variability in the cystic artery varia-
tion. Th orough details are required for the safe 
laparoscopic surgery. Th e frequencies of these 
variations are not very high but evenly distrib-
uted in the gender groups. Surgeons can come 
across any of these variations during LC in both 
the genders. Accurate knowledge of these de-
tails may help in identifi cation of the relevant 
structures in the right location at the right time 
and make very quick decision to proceed further 
with safe surgical approach. Th e current study is 
based on the new classifi cation system of You 
Ming Ding for the variations of cystic artery; 
this is a more preferable method of classifi ca-
tions as it covers nearly all variations of cystic 
artery except the description of origin from gas-
troduedenal and left  hepatic artery. 
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