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ABSTRACT

Introduction: The biliary system develops as a complex process that can lead to several anatomic
variations; its thorough knowledge is essential in radiologic, endoscopic and surgical approaches to
the biliary system. The right hepatic duct (RHD) is shorter, wider and more vertical than the left
hepatic duct (LHD). This study aims to accurately measure the length and diameter of the right and
left hepatic ducts as well as look for any existing correlation between them.
Methods: This observational study was commenced in July 2013 and completed in June 2014 at the
Department of Anatomy Kathmandu Medical College Teaching Hospital, Kathmandu, Nepal after
taking Ethical clearance from the hospital ethical board. 32 Livers were dissected; the ducts were
traced, colored, photographed and measured. Previously operated, diseased and injured liver were
excluded from the study.
Results: The length of left hepatic duct was found to range from 18.12 to 24.14 mm with a mean of
20.77 mm while the length of right hepatic duct was found to range from 8.95 to 12.32 mm with a
mean of 10.48 mm. The mean of external diameter of right hepatic duct obtained from the present
study was 3.37 mm and the mean internal diameter of right hepatic duct was 2.1 mm. The mean of
external and internal diameters of left hepatic duct was found to be 2.54 mm and 1.37 mm
respectively.

There is a strong correlation between internal diameter of RHD with external diameter of
RHD (Pearson correlation coefficient value of 0.85 with p-value <0.0001); length of LHD with length
of RHD (p-value =0.03); internal diameter of LHD with length of RHD (p=0.03) and internal
diameter of LHD with external diameter of LHD (p-value=<0.0001).
Conclusion: The length of left and right hepatic ducts were found to range from 18.12 to 24.14 mm
(mean 20.77 mm) and from 8.95 to 12.32 mm (mean 10.48 mm) respectively. The mean of external
and internal diameters of right hepatic duct were 3.37 mm and 2.1 mm respectively. Similarly, the
mean of external and internal diameters of left hepatic duct were found to be 2.54 mm and 1.37 mm
respectively.
A strong correlation exists between internal and external diameters of RHD, length of LHD and RHD,
the internal diameter of LHD and length of RHD as well as the internal and external diameters of
LHD.

Key words: Intrahepatic biliary radicals, Bile ducts, RHD and LHD, Right and left hepatic ducts,
cadaveric liver
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INTRODUCTION

Anatomical variability is the rule
rather than the exception in the biliary
system. ™ James H. Foster ! has correctly
said about the anatomy of the liver —"The
liver, because of its unforgiving and
extraordinarily difficult surgical anatomy
and complex physiology will remain the
Mount Everest of organs for surgeons. It is
no place for the fainthearted, perhaps, but it
will continue to challenge the bright and the
bold."

Accurate knowledge of the length
and caliber of the hepatic ducts are essential
for management of hilar carcinoma,
negotiation of scope for endoscopic
interventions in the liver and during liver
lobe resection and reimplantation for split
liver transplantation.

The right hepatic duct is formed by
the union of anterior and posterior sectoral
ducts whereas the left hepatic duct forms by
the union of medial and lateral segmental
ducts. The right hepatic duct is short and
joins the left hepatic duct to constitute the
confluence lying in front of the right portal
Eﬁ?in and forming the common hepatic duct.

The length of the right and left
hepatic ducts is variable and usually
measures up to 3 - 4 mm in diameter. The
RHD, however, is shorter, wider and more
vertical than the LHD.

We aim to accurately measure the
length and diameter of typical hepatic ducts
(type A in Blumgart’s classification) in
preserved cadaveric specimens of 32
Nepalese livers in an attempt to provide
local  references  for interventional
radiologists and surgeons working in the
intrahepatic region.

METHODS

An  Observational study was
conducted from July 2013 to June 2014 in
the Department of Anatomy, Kathmandu
Medical College Teaching Hospital by
taking 32 human cadaveric liver while
previously operated, diseased and injured
liver were excluded. All the livers were

dissected:; duct traced, colored,

photographed and measured using the same
digital Vernier calipers accurate up to 0.01
mm.

Figure 2: Measurement of intrahepatic bile duct

Structured proforma was used for
data collection. Statistical analysis was
performed by using the program SPSS Ver.
17. Percentage was computed for frequency
of confluence of right and left hepatic duct.
Charts were used whenever necessary.
Mean and minimum and maximum values
of length, external diameter, and internal
diameter of right and left hepatic duct were
obtained. The results were evaluated by
using Pearson correlation test. Statistical
significance was considered at p values
<0.05.
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Study approval was obtained from
The Ethics & Research Committee of
Kathmandu Medical College and Teaching
Hospital. Permission was taken from the
Department of Anatomy for the collection
of data.

RESULT

The length and diameter of the
hepatic ducts are tabulated in the table 1
below.

Pearson correlation coefficient was
then calculated for the variables as shown in
the table 2 below. Greater than 0.05 of p

value shows that there is no association
between the variables.

Tablel. Mean value of right and left hepatic duct before
division

Description Mean Minimum | Maximum
(mm)

Length of RHD before | 10.48 8.95 12.32

division

External Diameter RHD | 3.37 2.08 3.98

before division

Internal Diameter RHD | 2.1 11 3.01

before division

Length of LHD before | 20.77 18.12 24.13

division

External Diameter LHD | 2.54 2.2 3.1

before division

Internal Diameter LHD | 1.37 0.95 2.27

before division

Table2. Testing of Association between variables under study: Correlation Matrix

Description Length External Internal Diameter | Length External Diameter | Internal Diameter
RHD Diameter RHD LHD LHD LHD
RHD
Length RHD
Ext Diameter RHD r | -0.22
p | 0.22
Internal  Diameter | r | -0.04 0.78
RHD
p | 0.85 <.0001
Length LHD r | -0.39 0.34 0.04
p | 0.03 0.06 0.84
External Diameter | r | 0.20 0.02 0.26 -0.05
LHD
p | 0.28 0.90 0.15 0.77
Internal  Diameter | r | 0.39 -0.04 0.29 -0.33 0.80
LHD
p | 0.03 0.84 0.11 0.07 <.0001

As shown in table 3 below, there is a strong correlation between internal diameter of
RHD with external diameter of RHD having Pearson correlation coefficient value of 0.85
with p-value <0.0001. Likewise there is an association between the length of LHD and the
length of RHD (p-value =0.03); internal diameter of LHD and the length of RHD (p=0.03)
and the internal diameter of LHD and external diameter of LHD (p-value=<0.0001). Apart
from these, there is no association between the variables.

Table3. Correlation coefficient and p value of different
variables

Variable 2 r (Pearson | p

Variable 1 correlation value
coefficient)

Internal Ext Diameter | 0.85 0
Diameter RHD | RHD
Length LHD Length RHD -0.39 0.03
Internal Length RHD 0.39 0.03
Diameter LHD
Internal External 0.8 (e}
Diameter LHD | Diameter LHD

Figure 1 shows positive correlation
[Pearson correlation coefficient (r) value is
0.85 with p-value <0.0001] between the
external diameter of right hepatic duct and
internal diameter of right hepatic duct.

Plot between RHD Internal and External diameter

Int_Diameter_RHD
o

T T T T T
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Ext_Diameter_RHD

=085 and p=0.000

O Dbserved
—Liné&ar

Figure 1: Correlation between external diameter and internal
diameter of right duct
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Plot between Length LHD and length RHD
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Figure 2: Correlation between length of left and right hepatic
ducts

The scatter plot in figure 2 shows
negative correlation [Pearson correlation
coefficient (r) value is -0.39 with p-value
<0.003] between the length of right hepatic
duct and the length of left hepatic duct.

Plot between Length RHD and Internal Diameter of LHD

length_RHD

Int_Diameter_LHD
=039 p=0.03
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Figure 3: Correlation between length of right hepatic duct and
internal diameter of left hepatic duct

Figure 3 shows positive correlation [Pearson
correlation coefficient (r) value is 0.39 with
p-value <0.003] between the internal
diameter of left hepatic duct and length of
right hepatic duct.

Figure 4 shows positive correlation
[Pearson correlation coefficient (r) value is
0.85 with p-value <0.0001] between the
internal diameter of right hepatic duct and
external diameter of left hepatic duct.

Plot of Internal versus External Diameter of LHD
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Figure 4: Correlation between external diameter and internal
diameter of right hepatic duct

CONCLUSION

The length of left hepatic duct was
found to range from 18.12 to 24.14 mm with
a mean of 20.77 mm while the length of
right hepatic duct was found to range from
8.95 to 12.32 mm with a mean of 10.48 mm.

The mean external diameter of right
hepatic duct obtained from the present study
was 3.37 mm and the mean internal
diameter of right hepatic duct was 2.1 mm.
The mean of external and internal diameters
of left hepatic duct were 2.54 mm and 1.37
mm respectively.
There is a strong correlation between
internal diameter of RHD and external
diameter of RHD; length of LHD and length
of RHD; internal diameter of LHD and
length of RHD; & internal diameter of LHD
and external diameter of LHD.

DISCUSSION

The left hepatic duct is 2.5 cm long,
from 2 to 5 cm, depending on the size of the
posterior margin of the quadrate lobe. The
normal right duct is short and vertical and 1
cm in length, from 0.5 to 2.5 cm. P!

Choi et al have found the length of
1st order branch (RHD) in typical pattern to
range from 2.4 to 30 (mean, 12.8) mm; and
in 34% it was less than a cm. ™

The length of true RHD averaged 9
mm in the study by Healey. !
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In the study by Deka et al, RHD
length ranged from 1.2 to 33 mm, with 56 %
of the study population with measurable
RHD having a length of <10 mm. !

Ayuso et al have predicted difficult
transplantation if the RHD is less than 1 cm
in length. !

The right and left hepatic ducts
usually measures up to 3 - 4 mm in
diameter.

Eftekhar-Vaghefi et al from Iran
have studied the diameters of the RHD,
LHD and CHD; and found the average
diameters to be 8.63 mm (SD 1.92), 6.61
mm (SD 1.58) and 8.91 mm (SD 1.93)
respectively. ' Kim et al have found mean
maximal and mid-portion diameters of the
common hepatic duct to be 6.1 mm (SD 1.8)
and 5.3 (SD 1.6) in 8194 normal Korean
cholangiograms which is lower than the
Iranian study. He has suggested that the
normal diameter of biliary tract may be
different for the eastern and western
populations and found that biliary
anomalies, in contrast to pancreatic
anomalies, to be more common in Korea
and Japan as compared to the western
countries.

The larger intrahepatic ducts, before
forming the right and left hepatic ducts are 1
to 1.5 mm in diameter. %!

The values may be little higher for
ERCP and cholangiograms because of
magnification of the cholangiograms and
also from ductal distension from contrast
injection. !

The measurement of the hepatic duct
length varies even for different approaches
of MRC. I*¥

Neuhaus found that the length of the
LHD varies from 1 - 5 cm whereas the RHD
rarely measures >1 cm. 1!

Counaud ™ in 1999 published a
new book titled ‘“Tell me more about liver
anatomy’’ and briefly mentioned the length
of the hepatic duct as follows: the right
hepatic duct is short (range 1-24 mm; mean
= 9.005 mm, n = 107) and missing in 46.72
% of the cases in which the separate right
lateral and right paramedian branches are

replaced; the left hepatic duct length is
13.47 £ 1.67 mm when the right hepatic
duct is single and 10.89 + 1.92 mm when
the right hepatic duct is duplicated.

Limitations of our study are as follows:

1. This observed pattern of distribution in the
present study may be attributed to less
number of cases, a different population
group studied or that smaller friable ducts
may have been damaged in the preserved
cadaveric livers.

2. Due to the use of preserved cadaveric liver,
male and female comparison of ductal
pattern as well as ductal pattern according to
certain age was not possible.

SUMMARY

Study of the intrahepatic biliary ducts
can be performed by various ways. In this study,
32 cadaveric livers were dissected, colored and
measurements were done. We went further to
check for any significant correlation between
the measured parameters.

The mean length of RHD and LHD
were 20.77 and 10.48 mm respectively while the
mean external and internal diameters of the right
and left hepatic ducts were 3.37/2.1 mm and
2.54/1.37 respectively. Negative correlation was
found between the lengths of RHD and LHD
while positive correlation exists between
internal/external diameters of RHD and LHD as
well as between internal diameters of LHD with
external diameter of RHD.

Our study may provide impetus for

better future structured studies to better
delineate measurements of the intrahepatic
biliary tree.
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