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Anatomic Variations of Extrahepatic Bile Ducts and Evaluation
of the Length of Ducts Composing the Cystohepatic Triangle
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SUMMARY: ltis of paramount importance for surgeons to have a thorough knowledge of the normal anatomy of the extrahepatic
bile ducts and its variations due to the high frequency with which they perform in this anatomic site. The cystohepatioti@Gaigt's
Triangle, is bound by the cystic duct, common hepatic duct, and the hepatic border; therefore, its surface area depenéts oratitn
of these ducts and is closely linked to surgical procedures performed in this region. It has been reported that thetfengtsitiod
of these ducts may be related to the formation of bile duct stones, Mirizzi’'s syndrome, and bile duct cancer. Thus, therkreisest
to analyze the configuration of the extrahepatic biliary tree and its possible variations, as well as measure the coapomdets ph
the cystohepatic triangle. For this task 41 samples from fixated human cadavers were analyzed, with 25 consisting ofaatsatomic p
(liver and biliary tree) and 1ié situsamples. The extrahepatic biliary trees were dissected in order to measure the length of the common
hepatic and cystic ducts with a digital caliper, and all anatomic variations were registered. The length of the commdundhepatcl
between 4.18 mm and 50.64 mm, with an average of 219761 mm. The length of the cystic duct varied between 7.28 and 38.88 mm,
with an average of 19.1#16.77 mm. Anatomic variations were found in 3 samples (7.3%): in one of them the cystic duct connected to the
left hepatic duct; in another, the cystic duct connected to the right hepatic duct; in the third, there was a triple cofitflejestieducts
(two right ducts and one left duct). The results are a contribution to the clinical and surgical anatomy of this region.
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INTRODUCTION

Extrahepatic bile ducts constitute a greatly importamrocedure since its proper identification makes it much easier
anatomic site for medical practice where surgeons frequenttyexpose and distinguish between the main structures involved
perform. It is indispensible for the surgeon to knowin the resection of the gallbladder. That is particularly relevant
thoroughly the anatomy of this region, as well as it&hen appreciating the severity of complications such as
morphologic and topographic variations in order to avoidemorrhage, leakage of bile into the peritoneal cavity, and
complications during the operation. portal vein thrombosis, associated with poor execution of the

procedure (Cavalcargt al).

The length of the common hepatic and cystic ducts,
as well as the existence of anatomic variations in the biliary The normal extrahepatic biliary tract is formed by
tree are closely related to the existence, extension of ttie right and left hepatic ducts (responsible for draining their
surface area, and position of the cystohepatic triangle (Calatsspective lobes), which join together to form the common
Triangle). The importance of this anatomical landmark is irkepatic duct, which, in turn, drains the cystic duct from its
disputable for performing the cholecystectomy — a commdateral position. This configuration of the biliary tree is
surgical procedure, which consists of the ligature of the cysficesent in around 60% of the population (Doéikal., 1999;
artery and the cystic duct forelsubsequent removal of theMortelem & Ros, 2001).
gallbladder. Considering that in 56% of cases the cystic artery
is bound by the cystohepatictriangle (Cavaloetrdi, 2002), Variations in the hepatic ducts include the presence
this triangle is the key reference for the cho&tegtomy of accessory ducts, notable for communicating hepatic
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segments with the extrahepatic biliary tract. Aberrant ductisacts were dissected, and the length of the cystic and
which communiate the right hepatic lobe directly with thecommon hepatic ducts was measured with a digital caliper.
gallbladder have also been described (Foster & Waysdtgssible anatomic variations in the aforementioned tracts
1962; Lamakhet al, 2001; Cavalcantet al) The cystic were also analyzed. Each sample was photographed and
duct has three commaariations: a) insertion into the distaldiagrams were made for each.
third of the common hepatic duct (9%); b) medial insertion
through the left side of the common hepatic duct (10-17%);
c) course parallel to the common hepatic duct extending fRESULTS
2 cm or more (1.5%-25%) according to Turner & Fulcher
(2001). On the other hand, insertion of the cystic duct into
the left or right hepatic ducts, or influence of the left poste- The length of the common hepatic duct varied
rior hepatic duct directly into the cystic duct are considerdaetween 4.1&nd 50.64 mm with a mean average of 21.76
rare (Turner & Fulcher; Yamakaved al, 2007). + 9.51 mm. These data were obtained from the length of
the hepatic duct of 39 samples, since 2 did not present this
Regarding duct length, besides influencing théuct, having instead a direct communication between the
surface area of the cystohepatic triangle, long ducts as wejistic duct and the left or right hepatic ducts. Figure 1
as a low insertion of the cystic duct would also be associatsdows the distribution of range lengths for the common
with a predisposition to stone formation, Mirizzi's Syndromehepatic duct.
and pancreatitis (Bornmagt al., 1988; Uetsujet al,, 1993;
Caroli-Boscet al, 1997). The length of the cystic duct varied between 7.28
and 38.88 mm, with a mean average of 126177 mm.
The aim of this work is to study the morphology ofThe distribution of samples within length ranges for the
the extrahepatic biliary tract, analyzing its configuration anclystic duct is presented in Figure 2.
measuring the components which limit the cystohepatic
triangle. Anatomic variations were found in 3 of the 41
samples (7.31%). In the first case, the cystic duct joined
the right hepatic duct (Figs. 3a and 3b).
MATERIAL AND METHOD
In the second case, the cystic duct passed posteriorly
to the right hepatic duct and joined the left hepatic duct
A total of 41 samples from adult Brazilian individuals(Figs. 4a and 4b).
of both sexes, white and non-white, were analyzed after
fixation with formaldehyde 10%. Out of all 41 samples, 25 In the third case, the common hepatic duct was formed
were anatomic parts consisting of dissected liver and biliaby the three hepatic ducts: the left hepatic duct and the ante-
tract while 16 werén situsamples. The extrahepatic biliaryrior and posterior right hepatic ducts (Figs. 5a 3oy

41 - 50.99 mm
31 -40.99 mm
21 -30.99 mm
11 -20.99 mm
0-10.99 mm
6 |5 1b 15 20

Fig. 1. Arrangement of samples by common hepatic duct length ranges.

280



CACHOEIRA, E.; RIVAS, A. & GABRIELLI, C. Anatomic variations of extrahepatic bile ducts and evaluation of the length of ducts composing the cystohepatic triangle.
Int. J. Morphol., 30(1)279-283, 2012.

31-40.99 mm
21 -30.99 mm
11 -20.99 mm
0-10.99 mm

0 5 10 15 20 25

Fig. 2. Arrangement of samples by cystic duct length ranges.

Fig. 3a. Visceral surface of the liver. The cystic duct (CY) joins the right  Fig. 3b. Schematic drawing of Figure 3a. CY — cystic
hepatic duct (RH). LH — left hepatic duct; CD - choledoch duct; GB —  duct; RH — right hepatic duct; LH — left hepatic duct;
gallbladder. CD - choledoch duct; GB — gallbladder.
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Fig. 4a. Cystic duct (CY) posteriorly crossing the right hepatic duct (RH)

and joining the left hepatic duct (LH) through the visceral surface of the Fig. 4b. Schematic drawing of Figure 4a. CY — cystic
liver, with the choledoch duct (CD) superiorly displaced. LL — left hepatic  duct; RH —right hepatic duct; LH — left hepatic duct;
lobe; RL-right hepatic lobe; CL — caudate lobe of the liver; GB — gallbladder. CD — choledoch duct; GB — gallbladder.
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Fig. 5a. Triple confluence formation of the common hepatic duct (CH)E'egF;aiit::' dslf:t'eg];tll-lcijgrzzler:?o?];igaltjrr?e?)z;tiggu_ct(':oPnlq?T%Of

ARH — anterior right hepatic duct; PRH — posterior right hepatic duct; LH S . ) . ]
— left hepatic duct. LL — left hepatic lobe; RL — right hepatic lobe. post_erlor rlght hepatic duct, LH —.Ieft hepatic duct; CY —
cystic duct; CD — choledoch duct; GB — gallbladder.

DISCUSSION

Three variations of the hepatocystic junction wergluct and its left lateral attachment to the gallbladder, so that
observed in our samples, two of which are considered rafest laterally attached ducts had more than 3 cm in length,
(Turner & Fulcher; Yamakawat al). The first variation is whereas the left attachment of the cystic duct would be
represented by the cystic duct joining the right hepatic duetssociated with a greater incidence of bile stones.
with an estimated incidence ranging from 0.6 to 2.3% in the
general population (Berci, 1992; Kwetal.,1997). According The length of the common hepatic duct varied
to some authors, this variation presents an intrinsic surgidsétween 0.4 and 5.6 cm, with a mean average of 2.17 cm.
risk to a cholecystectomy, as the right hepatic duct may b& reference was found in the literature regarding this length.
confused with the cystic duct and so cut and ligated, producing
a potentially dangerous outcome (Lahetal). The second No accessory bile ducts were found in the present
variation had the cystic duct joining the left hepatic duct. It istudy, which are described in the literature as having an
an extremely rare anatomic variation, especially if thincidence ranging from 1 to 30% (Benson & Page, 1976;
gallbladder sits in its normal position (Brandt & EckhauseGibneyet al., 1987).

1994; Fujitaet al, 1996; Yamakawat al). Though less

common, an intraoperative lesimore likely to occur in A detailed knowledge of the extrahepatic biliary tract,
this scenario, especially with a laparoscopic approach (Lahrag well as of its variations, is paramount for the diagnostic
et al). As to the formation of the common hepatic duct, and therapeutic success in many clinical scenarios since they
variation called the triple confluence may be observed at thélow the surgeon prompt recognition of certain pathologies,
hepatic hilum. It is a relatively common variation andnaking surgical approaches more precise and affective.
corresponds to the confluence of the right anterior and poste-

rior bile ducts and the left bile duct forming the common hepatic

duct, present in approximately 11% of the general populati
(Taourelet al, 1996; Dohkeet al; Mortelemet al).

%UACHOEIRA, E.; RIVAS, A. & GABRIELLI, C. Variaciones
anatomicas de los ductos biliares extrahepaticosy longitud de los

o ) ductos del trigono hepato-cisti¢ot. J. Morphol., 30(1)279-283,
In our findings, the cystic duct measured betweesn1o.

0.7 and 3.9 cm in length, with an average of 1.9 cm, slightly

below the average found by other authors, which was around ~ RESUMEN: El conocimiento de la anatomia normal de

2 to 4 cm (Turner & Fulcher). According to Caroli-Batc las vias biliares extrahepaticas y sus variaciones es fundamental
al., there is an association between the size of the cysh@a l0s cirujanos digestivos debido a la frecuencia con que se
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actlia en esa region. El trigono hepato-cistico o de Calot es delimi- vias biliares extra-hepaticas e do trigono cisto-hep&iicta
tado por el ducto cistico, ducto hepatico comun y el margen del Cir. Bras., 17(1)1-8, 2002.

higado. De este modo, su area depende de la conformacién de esos

ductos y esta intimamente relacionada a procedimientos quirGrBiehke, M.; Watanabe, Y. & Okumura, A. Anomalies and anatomic
cos efectuados en esa zona. Se ha sefialado que la longitud y lavariants of the biliary tree revealed by MR
disposicion de esos ductos estarian involucradas en la formacion cholangiopancreatographdRJ, 1731251-4, 1999.

de célculos biliares, sindrome de Mirizzi y neoplasias de vias

biliares. Asi, el presente estudio tuvo como objetivo analizar Eoster, J. H. & Wayson, E. E. Surgical significance of aberrant bile
configuracion de las vias biliares extrahepaticas y sus posibles va- ducts.Am. J. Surg., 1044-19, 1962.

riaciones, ademas de registrar parametros métricos de los compo-

nentes del sistema biliar que integran el trigono hepato-cistico. PBtgita, N.; Shirai, Y.; Ohtani, T. Junction of the cystic duct with the
el estudio se utilizaron 41 muestras de cadaveres formolizados de left hepatic duct: report of a case discovered during
individuos adultos, siendo 25 piezas anatémicas (de higado y vias laparoscopic cholecystecton8urg. Laparosc. Endosc:485-
biliares) y 16in situ. Las vias biliares fueron disecadas, 7, 1996.

esquematizadas y fotografiadas, se registro la longitud del ducto

hepatico comun y cistico con un caliper digital. La longitud prasibney, R. G.; Nichols, D. M.; Osbone, J. C.; Fache, J. S.; Burhenne,
medio del ducto hepético comun fue de 28651 mm, varian- H. J. Interhepatic duct: a new biliary anomabastrointest.

do de 4,18 mm a 50,64 mm; la longitud promedio del ducto cistico Radiol., 12134-6, 1987.

fue de 19,1% 6,77 mm, variando de 7,28 a 38,88 mm. Se observa-

ron variaciones en 3 muestras (7,3%), en una de ellas, el dukteon, A. H.; Uetsuji, S.; Ogura, T.; Kamiyama, Y. Spiral computed
cistico se uni6 al ducto hepatico izquierdo, en otra, el ducto cistico tomography scanning after intravenous infusion
se unié al ducto hepético derecho y en la otra muestra, se presentdcholangiography for biliary duct anomaliedm. J. Surg.,
una confluencia triple de ductos hepéaticos, dos derechos y uno iz- 174396-401, 1997.

quierdo. Los resultados obtenidos son un aporte a la anatomia cli-

nica y quirdrgica de la region. Lamah, M.; Karanjia, N. D.; Dickson, G. H. Anatomical variations
of the extrahepatic biliary tree: review of the world literature.
PALABRAS CLAVE: Anatomia; Trigono hépato-cisti- Clin. Anat., 14167-72, 2001.

co; Ducto hepético comun; Ducto cistico; Colecistectomia.

Mortelem, K. J. & Ros, P. R. Anatomic variants of the biliary tree:
MR cholangiographic findings and clinical applicatioA3R,
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