www.jmscr.igmpublication.org

Impact Factor (SJIF): 6.379

Index Copernicus Value: 79.54

ISSN (e)-2347-176x ISSN (p) 2455-0450

crossrefDOI: https://dx.doi.org/10.18535/jmscr/v6i8.67

Journal Of Medical Science And Clinical Research

G M Publication

An Official Publication Of IGM Publication

A Study of the Cystic Artery in Calot’s Triangle by Gross Dissection and
during Laparoscopic Cholecystectomy Procedure

Author

Satyashree Ray
S.C.B. Medical College and Hospital, Cuttack, Odisha, 753007, India

Abstract

Laparoscopic cholecystectomy is the gold standard treatment for cholecystitis and cholelithiasis. But such
minimal access surgery requires accurate knowledge of the structures in and around the calot’s triangle.
One of the structure is the cystic artery, which presents a lot of variation in this region. Ignorance of the
variations of this structure during L.C. causes problematic haemorrage and unnecessary conversion to
open cholecystectomy. This study tries to find the variations of distribution of the cystic artery in relation to
the CHD and tries to compare it with that found during, Laparoscopic cholecystectomy. The findings are

compared with other previous studies.
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Introduction

Laparoscopic cholecystectomy is currently the
gold standard treatment for cholecystitis“?. Dr
Eddie Reddick established the classical four port
technique of L.C.

The difficulties encounters in L.C. are in many
steps of the operative procedure but the most
important step is identifying, Calot’s triangle and
skeletonization of cystic artery and cystic duct ©.

Accurate knowledge of the Calot’s triangle is
essential for both open and L.C®". Calot’s
triangle which is also known as hepatobiliary
triangle, is by current definition is bounded by
cystic duct to the right, CHD to the left and the
inferior surface of the liver on the superior aspect.
The contents of the triangle include the right
hepatic artery, the cystic artery, the cystic lymph
node (of lund), connective tissue and lymphatics.
The cystic artery is a branch of the RHA and is

usually given off in the Calot’s.”) Laparoscopic
cholecystectomy can have higher conversion
rates, if the surgeon is inexperienced and possible
not well acquainted with variations of cystic artery
in the Calot’s triangle. This leads to problematic
haemmorrhage and bile duct injury in the attempt
to gain rapid haemostasis ©*%*!?_ The procedure
could be converted from laparoscopic to open
cholecystectomy.  Worldwide the accepted
conversion rate is 2-6%.™)

Anatomic variations in Calot’s triangle are
common. Variations in cystic artery anatomy,
based on its origin, position and number are well
documented.®4!>161718)- There are  different
variations in different ethnic groups “°? This is
an attempt to study the cystic artery variations in
the Odishan population by both gross anatomical
method and Laparoscopic method.
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Material & Methods

The present study was divided into two parts. 50
livers with gall bladder were collected from the
dissecting room of the department of Anatomy,
S.C.B. Medical College & Hospital, Cuttack. The
Cystic artery was studied by blunt dissection
method.

In the second part of the study, the Calot’s triangle
was studied from the recorded video tapes of L.C
of 100 cases which was conducted in the
laparoscopic  surgery operations from  of

Department of surgery, S.C.B. Medical College,
Cuttack

Observations & Results

Out of the 50 specimens dissected in the
department of Anatomy, S.C.B. Medical college,
cuttack; It was found that the variation of the
distribution of the cystic artery anterior to the
common hepatic duct was 12%, 24% of cystic
artery lay posterior to the CHD, 64% of cystic
artery supplied directly to the neck of the bile
duct.

Table 1 Variation in Distribution of Cystic Artery (Gross Dissection)

Anterior to C.H.D.

Total | Male | Percentage Frequency | Female | Percentage frequency | Male to female ratio
Anterior to (CHD 6 2 4 4 8 1:2
Posterior to CHD 12 3 6 9 18 1:3
Direct to the neck | 32 15 30 17 34 11
of gall bladder
70
B Female
m Male

Posterior to C.H.D.
Direct to the neck of G.B.

Fig.1 Bar graph showing the relative percentages of variation in the distribution of cystic artery
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Variation in the Distribution of Cystic Artery (Gross Dissection)

15, 30%

2,4%

Platel: Cystic artery posterior to common hepatic duct
R.H.D.- Right Hepatic Duct

L.H.D.- Left Hepatic Duct

C.B.D.- Common Bile Duct

C.D.- Cystic Duct

C.A.-Cystic Artery

R.H.A.-Right hepatic Artery

G.B.-Gall Bladder
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b ol
Plate 2: Cystic artery originating from right hepatic artery and anterior to common hepatic duct
G- Gall bladder
C-Cystic artery
R.H.A.-Right hepatic artery

el AR . B , NG
Plate no3 .Cystic artery directly to the neck of gall bladder

C.B.D.-common hepatic duct

R.H.A.-right hepatic artery

C.A.-cystic artery

C.D.-cystic duct

L- left hepatic duct

R-right hepatic duct
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In the L.P. 8% of cystic artery were anterior of the the gall bladder. Double cystic artery accounted
CHD, 11% of cystic artery were posterior to the for 9% of cases, which supplied the gall bladder.
CHD, 72% of cystic artery were a single branch to

Table 2 Variation in Distribution in Cystic Artery (Laparoscopic Surgery)

Total | Male | % frequency | Female | % frequency | M:F Ratio
Anterior to the C.H.D. 8 2 2 6 6 1:3
Posterior to C.H.D. 11 2 2 9 9 1:4 appox.
Single artery to G.B. 72 23 23 49 49 1:2 approx
Double artery directly tothe G.B. | 9 2 2 7 7 1:2 approx.
80 -
70 -
60 -
50 -
40 -
30 - B FEMALE
® MALE
20 -
=
0 T T T 1
Anterior to Posteriorto  Single artery Double artery
C.H.D C.H.D to G.B. directly to
G.B.

Fig .3 Bar graph showing variation in distribution of cystic artery (laparoscopic surgery)

2,2% 2, 2%
, &/0

0,
7,7% — 22
, (]

9, 9%

49, 49%

o

Fig. 4 Pie chart showing the percentage variation in cystic artery distribution (Laparoscopic surgery)
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Plate no4-Laparoscopic photograph showing double cystic artery
C-cystic artery 1
C-cystic artery 2
G- gall bladder

Plate no 5-Laparoscopic photograph of cystic artery anterior to common hepatic duct
C- cystic artery
Duct- cystic duct
G-gall bladder
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Plate no6- Laparoscopic photograph of single cystic artery to gall bladder
G- Gall bladder

C-Cystic artery

Duct-Cystic duct

Plate no7-Cystic artery posterior to the common hepatic duct
A-Gall bladder

B-Cystic duct

C-Cystic artery

D-Common hepatic duct
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The present findings differs from the findings of
Chen T.H. et. al., Flisinski P. et al., Ahmed et al.
where 72.7%, 67.66% and 63% of cystic artery
pass posterior to the CHD respectively, which is
more than double the findings of the present
series. At the same time Touli J. (1993) has stated
that the cystic artery remains anterior to the
hepatic duct (84%) and posterior in 16% cases.
The present series agrees with findings of Touli J.
(1993).

In the L.P. method the cystic artery anterior to the
CHD is 3 times less than the findings of Michels
N.A (1951). (Other papers on the laparoscopic
viewing of cystic artery are silent about the
position of cystic artery in relation to CHD). The
series agrees with the findings of Suzuki M. et al.
(2000), Rashid A. et al. (2015), where around
76% of cystic artery supply straight to the gall
bladder. Balija M. et al stated that 73.5% of the
cystic artery in his study remain within the
hepatobiliary triangle without mentioning its
relationship to the C.H.D. Torres K .et al (2009)
suggest 4.5% cystic artery lying posterior to the
cystic duct. The presence series stated percentage
is double the above percent of cases.

The doubling of cystic artery as seen through L.P.
varies from 2 t015% (15%).The present series is
within the variation, but leans more towards the
higher percentage of double cystic artery findings
(15,17,24,25)

In the present series the cystic artery observed
anterior to the CHD in both procedures were quite
similar. The cystic artery observed posterior to the
CHD in the gross dissection procedure, is about
double the percentage as was observed during
L.C. This could be due to less number of gross
specimens studied. Double cystic arteries were
discovered more in case of L.C. due to magnified
picture that the laparoscopic view provided.

Conclusion

As the present study shows that the cystic artery
displays a high degree of variation in terms of its
course to the gall bladder and its relation to the
C.H.D in the Odishan population, more studies are

required in the population to rule out any ethnic
differences This would be beneficial to the
laparoscopic surgeons in operating in this region.
C.H.D.- Common Hepatic Duct

L.C.- Laparoscopic Cholecystectomy

G.B.- Gall Bladder

Conflict of interest: The author has none to
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