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MorphologIcal partIcularItIes oF hepatIc, cIstIc anD coleDoc channels 
(astract): By dissection and the study of colangiographies on a number of 28 cases, we obtained 
a number of morphological peculiarities of the site and mode of formation of the hepatic, cystic 
and bile ducts. the right hepatic duct was formed from two branches (anterior and posterior) in 
67.86% of cases, and in 32.14% of cases in three branches. In 53.57% of cases the right hepatic 
duct was more voluminous than the left hepatic. the left hepatic duct was formed from two 
branches (lateral and medial) in 78.57% of cases, in 21.43% of cases consisting of 3 branches. It 
is longer than the right hepatic duct, in 25% of cases being curled. In 17.86% of cases it was 
more voluminous than the counterpart on the right side. the common hepatic duct was formed 
from two hepatic ducts in 75% of cases, in 25% of cases with 3 hepatic channels. In 7,14% of 
cases, the hepatic duct confluence was intrahepatic, in 50% of the cases in the hepatic hilum, 1-1,5 
cm from the surface of the liver, “high confluency”, and in 42,86% of the cases it was “low con-
fluence”, near half the distance between the liver and the first part of the duodenum. the cystic 
duct in 82.15% of cases had a corrugated tract, of which in 7.14% of the cases it had an italic 
“s” trace. In 7,14% of cases it had an ascending tract, and in the remaining cases its trajectory 
was transverse or descending (most frequently). In 51.14% of cases, the cystic duct present, before 
joining the common hepatic duct, a tract associated with it (in the “rifle tube”), being attached 
either to the right lateral side of the common hepatic duct or to its posterior or posterolateral side, 
this last variant being encountered in 21.43% of cases. to the end of the cystic duct in the he-
patic duct we described the following variants: high (28.57% of cases), the confluence being about 
1 cm below the liver; middle, (25% of cases), halfway between the liver and the first part of the 
duodenum; low (43% of cases), with 3 variants: above the first part of the duodenum (32.14%), 
retroduodenal (10.71%), retropancreatic (7.14% of cases). Key-words: BIlIary pathways 
ForMatIon

INtROductION
haberland, quoted by (1), said: “whoever 

executed the bloody dissection of the bladder 
and biliary pathways on the corpse will under-
stand the often unusual difficulties in recogniz-
ing topography and anomalies during the inter-
vention.” the complicated structure of the biliary 
pathways, their deep placement in the subhe-
patic region, where they are surrounded and 
covered by important and numerous vasculo-
nervous structures, and especially the variants 
and anomalies frequency, require the surgeon 
to have a thorough knowledge of the anatomical 
data to help him identifying and highlighting 

the structures, or assessing pathological chang-
es in relation to the normal configuration.

the extrahepatic bile ducts comprise, ac-
cording to the classical anatomical-functional 
classification, a main pathway (composed of 
the common hepatic and common bile ducts) 
and a secondary diverticular element, second-
ary (formed from the gallbladder and cystic 
duct). the two components are spatially ar-
ranged in different planes, the gallbladder and 
the cystic duct being located more superficially 
and laterally than the main path, which is deep-
ly and medially located. It follows that “the 
gallbladder is more easily accessible and can 
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serve as a landmark for discovering the main 
pathway” (1). 

MAtERIAL ANd MEthOdS 
our study was conducted on a number of 28 

bile ducts, using dissection on 12 formalized 
preparations as well as analysis of images from 
32 colangiographs as study methods, of which 
16 cases were finally selected. ct colangio-
graphies were performed at Medimar Imagistic 
services srl at the emergency clinical hos-
pital “sf. andrei” in constanta on a general 
electric Brightspeed select ct scanner 16 slides. 
was follow the place characteristics and the way 
of formation of the hepatic (right, left and com-
mon), cystic and common biliary ducts: the 
number of the origin branches, the angles es-
tablished between them at confluence, the lev-
el of confluence of the bile ducts in relation 
with the hepatic hilum and the first part of the 
duodenum, the presence of supranumerary bile 
ducts and their aberrant termination.

RESuLtS
the right hepatic duct is formed from two 

branches (anterior and posterior) which we en-

countered in 19 cases (67.86% of cases), in the 
other 9 cases (32.14% of the cases) 3 branches 
participate in the formation of the duct, between 
the anterior and posterior branches, interposed 
a middle branch, sometimes the third branch 
ending on the posterior side of the other two 
branches confluence. when it is formed from 
two branches, they form at the confluence an 
angle of 85-102o. In 15 cases (53.57% of cases) 
the right hepatic duct was more voluminous 
than the left one, in 6 cases (21.43% of cases) 
being short (about 1 cm) and thick.

the left hepatic duct was formed from two 
branches (lateral and medial) in 22 cases (78.57% 
of cases), in 6 cases (21.43% of cases) it was 
formed from 3 branches. It is longer than the 
right hepatic duct, receiving tributaries on both 
sides, in 7 cases (25% of cases) being curled. 
In 5 cases (17.86% of cases) it was more vo-
luminous than the counterpart on the right side. 
at the confluence of the left hepatic duct origin 
branches, always a sharp angle was formed.

the confluence of the left and right hepatic 
ducts origin branches is most often intrahe-
patic, near the liver surface and rarely outside, 

fig. 1. the right hepatic duct consists of three 
ducts (roots), the third (inferior) ending under the 

confluence of the first two, at about 0.8 cm of 
common hepatic duct formation, by sharpening 
with the left hepatic duct (low confluence). the 

curled, cystic duct meets the common hepatic duct 
under its formation and joins “in the rifle tube”, 
opening on the posterolateral side of the common 

hepatic duct (low confluency).
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in the visceral face of the liver. at the formation 
of the two proper hepatic ducts, right and left, 
we did not encounter cases involving more than 
three branches.

the common hepatic duct was formed most 
frequently from two proper hepatic ducts, a 
variant found in 21 cases (75% of cases), in 
7 cases (25% of cases) being formed from 3 
proper hepatic ducts. In this variant, the third 
duct was middle or ends at the confluence of 
the first two ducts, more frequently on his an-
terior or posterior side(1 case). at the level of 
the proper hepatic ducts confluence, a sharp 
angle was formed in 6 cases (21.43% of cases), 
in 18 cases (64.29% of the cases) an angle of 
90o was formed, and in 4 cases (14.29 % of 
cases) a obtuse angle. In 2 cases (7,14% of 
cases) the confluence of the left and right prop-
er hepatic ducts was intrahepatic, in the rest of 
the cases the confluence was done in 14 cases 
(50% of the cases) in the hepatic hillum at 1-1,5 
cm from the liver surface, “high confluency,” 
and in 12 cases (42.86% of cases) there was a 
“low confluence” near half-distance between 
the liver and the first part of the duodenum. 

the cystic duct was rectilinear only in 5 
cases (17.86% of the cases), in the remaining 
23 cases (82.15% of cases) having a corru-
gated tract, of which in 2 cases (7.14% of 
cases) a trace in italic “s”. also in 5 cases 
(7,14% of cases), it was ascending, in other 
cases its trajectory was transverse or descend-
ing, most frequently. at the level of termination 

in the hepatic duct, it forms an angle between 
35-90o. In 16 cases (51.14% of cases), the 
cystic duct present before the confluence with 
the hepatic duct a tract associated with it (the 
so-called “rifle tube” tract), being attached ei-
ther to the right-lateral side of the hepatic duct 
or to the posterior or posterolateral side of it, 
this last variant meeting it in 6 cases (21.43% 
of cases). this attached trajectory, in 3 cases 
(10.71% of cases) was short, having approxi-
mately 1 cm. In 12 cases (42.86% of cases), 
the cystic duct ending directly in the hepatic 
duct, without showing the “rifle tube” tract. 

we described to the termination of the cyst-
ic duct in the hepatic duct the following vari-
ants:
• high, in 8 cases (28.57% of cases), the con-

fluence being about 1 cm below the liver;
• middle, in 7 cases (25% of cases), halfway 

between the liver and the first portion of the 
duodenum;

• low, in 13 cases (46.43% of cases), with 3 
variants: a. above the first part of the duo-
denum, in 9 cases (32.14% of cases); b. 
retroduodenal, in 3 cases (10.71% of cases); 
c. retropancreatic, in 2 cases (7,14% of cases).

Variants of the hepatic duct and cystic
In 3 cases (10.71% of cases) we encountered 

two right proper hepatic ducts, which also pre-
sented two variants:

fig. 2. the common hepatic duct is formed by 
joining the two hepatic ducts, right and left, under 
an angle of approximately 102°, in the vicinity of 
the visceral face of the liver (high confluency). 

the right hepatic duct, short and thick is formed 
by joining under an angle of 84°, of 2  roots, and 

the left hepatic duct is long and rectilinear.

fig. 3. Formation of the common hepatic duct 
from three branches, the third ram ending on the 
posterior side of the confluence of the first two 
(rear view). the horizontal cystic duct shows 

average termination in the common hepatic duct.
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a. the upper right hepatic duct confluences 
with the left proper hepatic duct, forming 
the common hepatic duct in which the low-
er right proper hepatic duct  ends, and below 
this the cystic duct (2 cases) end in the com-
mon hepatic duct;

b. the inferior right hepatic duct terminates in 
the cystic duct (1 case).
In 2 cases (7,14% of cases) we encountered 

3 right proper hepatic ducts.
In 2 cases (7,14% of cases), the cystic duct 

is terminated in the right hepatic duct, in one 
case in a single right hepatic duct and in the 
other case in the right lateral hepatic duct, be-
ing 3 right hepatic ducts. In both situations the 
confluency with the left hepatic duct was made 
caudal to the end of the cystic duct.

also in 2 cases (7,14% of cases), the cystic 
duct ends in the left proper hepatic duct, in its 
path the cystic duct passing behind the right 
hepatic duct, the confluence with the hepatic duct 
being done under the end of the cystic duct.

dIScuSSIONS
For (2), “the origin branches of the hepatic 

duct or the roots of the common hepatic duct 
are two, they go out through the transversal 
groove of the liver, both of them being formed 
in the hilum by two or three biliary ducts. the 
right origin branch is generally shorter than the 
left, but their caliber is the same. “ our results 
are partly similar, finding that the common 
hepatic duct can also be form by confluence of 
3 proper hepatic ducts, and regarding the prop-
er hepatic ducts, right and left, we found also 
that 2-3 branches were involved in their forma-
tion, as well as (2) not finding more than three 
branches. we also found that the right hepatic 

duct is often more voluminous than the left one.
For (3, 4) the convergence of the right and 

left hepatic ducts (modal mode) represents only 
a little over half of the cases.

(5) describes the accessory (aberrant) he-
patic ducts, indicating the following variants:
1. three hepatic ducts: 2 forming the common 

hepatic duct, the third (right) ending in the 
common hepatic duct under the confluence, 
the cystic duct opening beneath it;

2. three hepatic ducts: 2 forming the common 
hepatic duct, the third (right) terminating in 
the cystic duct;

3. three hepatic ducts: 2 forming the common 
hepatic duct, the third (right) passes behind 
the cystic duct and ends on the right side of 
the common hepatic duct under the conflu-
ence with the cysticduct, thus in the common 
bile ducts;

4. two accessory hepatic ducts: first one, right, 
ending on the right side of the common 
hepatic duct, above the end of the cystic 
duct; the second, left, goes down laterally 
to the common hepatic duct, ending on the 
left side of the common bile ducts (under 
the confluency of the common hepatic and 
cystic ducts).
we found the variants 1,2,4 described by 

(3), in variant 3, we found the termination of 

fig. 4. the cystic duct ends in the left hepatic 
duct on a sharp angle, passing behind the right 

hepatic duct, in the resulting duct ending the right 
hepatic duct.

fig. 5. the cystic duct terminates directly into the 
right hepatic duct, which is bulky, passing in front 

of the portal vein, the right hepatic duct being 
located left antero-laterally to the portal vein. the 
common hepatic duct is formed by confluence of 
the two hepatic ducts, right and left, laterally left 

to the portal vein (low confluency), prior to 
confluence, having an adjoining tract of approxi-

mately 2 cm.
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the second hepatic duct just under the end of 
the cystic duct.

(6) describes the following variants of dou-
ble-duct hepatic ducts: 1. a right duct is di-
rected laterally left, ending in the left hepatic 
duct, and the duct formed will confluence with 
the second right hepatic duct, forming the com-
mon hepatic duct, the cystic duct ending under 
the common hepatic duct origin; this variant 
we have not encountered; 2. the two right 
hepatic ducts are confluence at the same level 
with the left hepatic duct, forming the common 
hepatic duct, the cystic duct ending under the 
common hepatic duct origin, a variant we have 
encountered; 3. a right hepatic duct conflu-
ences with the left hepatic duct, forming the 
common hepatic duct, the cystic duct ending 
under the common hepatic origin, a variant we 
have encountered; 4. the two right hepatic 
ducts confluence, the resultant duct ending in 
the cystic duct, which will unite with the left 
hepatic duct; this variant we have not met.

after (7), “the cystic duct faces the lower 
oblique, to the left and posterior to merge with 
the hepatic duct. rather, he surrounds this duct 
to open on his posterior face. “ after (2), “the 
cystic duct turns the lower oblique, to the left 
and posterior, climbs, close to its origin, to the 
right side of the hepatic duct and descends 
along to him until the end, being quite united 
to it”. we have also described a transverse di-
rection and also an ascending direction, which 
are not mentioned by these two authors. the 
termination of the cystic duct on the posterior 
side of the common hepatic duct, unsigned by 
(2), we found in 21.43% of the cases, therefore, 
not very rarely like (7) says. also, we did not 

find the joint of the cystic duct with the common 
hepatic duct until his ending, describing it a 
short variant of about 1 cm and a longer variant 
until 3-4 cm. wiat, quoted by (1) gives that 
distance between 1.5-2 cm.

For (8), the end of the cystic duct in the 
middle of the main biliary pathways (the mod-
al type) accounts for only about two-thirds of 
all cases.

(5) describes the following morphological 
characteristics of the cystic duct:
1. adherence to the common hepatic duct with-

out specifying the length;
2. cystic-hepatic confluence at the retropancre-

atic level, before opening in the duodenum 
(low union);

3. higher union with hepatic duct: in the hi-
lum, the cystic duct having a transverse tract;

4. absent or very short cystic duct: hill union, 
very short duct;

5. anterior spiral cystic duct and open on the 
left flank of the hepatic duct;

fig. 6. right hepatic duct opening into 
the cystic duct, the left hepatic duct (thinner) 

opening lower than the confluence of the cystic 
and right hepatic ducts.

fig. 7. 3 right and one left hepatic ducts: the 
first right hepatic duct (left lateral) joins the left 
hepatic duct under a sharp angle and forms the 
common hepatic duct approximately at 3.0 cm 
above the first duodenal part; the second right 

bile duct (originating from the lateral side of the 
right hepatic lobe) passes in front of the third 

right hepatic duct and ends in the common hepatic 
duct at 1.5 cm caudal of its formation, immedi-
ately on the upper surface of the first duodenal 
part; the third right hepatic duct, originating in 
the middle portion of the liver, passes behind the 

second right hepatic duct, receives at approxi-
mately 1 cm above the duodenum the cystic duct 

and ends up in the upper surface of the first 
duodenal portion in the common hepatic duct.
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6. posterior spiral cystic duct and open on the 
left flank of the hepatic duct;
the variants of (5), 1, 2, 4 we also encoun-

tered, not meeting the absence or termination 
of the cystic duct in the common hepatic duct 
at the hepatic hilum level, and we also did not 
encounter the termination of the cystic duct on 
the left flank of the common hepatic duct, we 
encountering the cystic duct ending in the right 
and left hepatic ducts, aspects unsigned by (5).

on 95 subjects, (9) found 7 accessory he-
patic ducts (7.37% of cases): 4 of them ended 
in the common hepatic duct near the end of the 
cystic duct (94.21% of the cases); 2 were ter-
minated in the cystic duct (2.11% of the cases) 
and a duct was the anastomosis that connected 
the cystic duct with the common hepatic duct. 
we found supranumerary hepatic ducts in 17.86% 
of cases (5 cases), of which 4 cases ended in 
the common hepatic duct (14.29% of cases) and 
one case in the cystic duct (3.57% of the cases).

“the trajectory and termination variants of 
the cystic duct change the aspect of the bilio-

cystic triangle (calot), which can become a 
narrow or even absent gap” (6).

cONcLuSIONS
Most commonly, the angle between the ori-

gin branches of the left and right hepatic ducts 
is sharp. the right hepatic duct is shorter and 
thicker than the left hepatic duct. the angle at 
the level of the common hepatic duct formation 
depends on the length of the proper hepatic 
ducts, often the left hepatic duct being longer 
and more inclined. the length of the common 
hepatic duct is zero in cases where its two roots 
join at the union with the cystic duct.

the cystic duct is more frequently waved 
(sinuous), sometimes taking the look of the 
italic letter s.

numerical variations at the level of the prop-
er hepatic ducts we have only been encountered 
in the right hepatic duct, which may be double 
or triple. the cystic duct did not present nu-
merical variants, but presenting variants of tra-
jectory, length and termination.
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