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Multiple Anatomical Variations of the Hepatic Pedicle.
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SUMMARY: The knowledge in detail of the anatomy of the hepatic pedicle is critical when operating it and its surroundings. The
presence of anatomic variations is higher at the arterial component level than at the bile component level or venousleweipahatt
in the 90% of the cases it appears as the classic description. The presented case in this work implies a very low feppeemapce. For
this reason, the surgeon must be alert at the moment of making a decision so as to avoid injuries that may put théeptiesk’s i

KEY WORDS: Hepatic pedicle; Hepatic hilum; Variations of the hepatic pedicle.

INTRODUCTION

In-depth knowledge about the anatomy of the hepataf cases, and variations regarding portal vein location are
pedicle is essential when carrying out surgical proceduraset frequent compared to portal vein formation (Mantovani
on the anatomic region that includes the hepatic hilum aedal, 2002; Bergmaet al, 2006).
hilar area. The normal arrangement of the components within
the liver pedicle is described as follows: the hepatic artery This work will show one case of multiple and
proper, ascending against the anterior left wall of the portsimultaneous variations of the hepatic pedicle, which
vein, runs alongside the inner wall of the common bile dudhdividually represent a low-frequency variation occurrence;
all contained within the hepatoduodenal ligament (Bouchbtt altogether, it results in a rare case. Our objective is to
et al, 1990). These elements shape the anterior bordersbiow the importance of knowing the normal anatomy of the
the epiploic foramen (also called foramen of Winslow), entrigepatic pedicle and its variations, taking them into account
passage to the bursa omentalis. The arterial division gividgring surgery, either open hepatobiliary-pancreatic or
off the right and left hepatic arteries is located below tHaparoscopic surgery, and in cases of hepatobiliary trauma,
biliary convergence. The right hepatic artery crosses eitharorder to avoid lesions that can bring serious complications
the common hepatic duct or the right hepatic duct, dependithgait can consequently jeopardize the patient’s life (Michels,
on the biliary convergence level. The most frequerit953, 1962; Vandammet al, 1969; Rygaaret al, 1986;
occurrence is the artery crossing behind the bile duct, butHiiatt et al, 1994; Marinet al, 2001; Coveet al, 2002;
13% of cases it crosses the duct in front of the bile duktantovaniet al; Prabhasavat & Homgade, 2008).
(Michels, 1953, 1962).

The occurrence of anatomic variations on the hepaitASE REPORT
pedicle is more frequent regarding the arterial component,
less frequent regarding the biliary component, and the least
infrequent regarding the venous component. Variations The observation was made during the routine
regarding the origin and course of the celiac trunk and hepatiissection conducted in the abdominal area of a corpse of a
arteries are well described by the literature; also, variatio@aucasian male adult embedded in formalin 10%. We
regarding the bile ducts. For its part, the venous componeminducted the common dissection of the hepatic pedicle
of the hepatic pedicle shows a normal location in over 908focumented by Panasonic Lumix AZ30 digital camera.
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After dissecting the hepatoduodenal ligament, in firgtedicle, it passes behind the pancreas neck, the first duodenal
place, portal vein was found located medial from the otheortion and, finally, it is located behind the portal vein and
elements (Fig. 1). The common hepatic artery runs behimdfront of the common bile duct. The celiac trunk, as is,
portal vein (Fig. 2). When reaching the right edge of théoes not exist; the splenic artery arises from aorta,
vein, it gives the left hepatic and gastroduodenal arteriesymediately above the origin of the superior mesenteric
with the absence of the hepatic artery proper. The left hepaditery and emits the left gastric artery as a collateral branch.
artery is located to the right of portal vein and to the left q
the extrahepatic bile duct, turning into the most ventrg™
element of the pedicle (Fig. 3). The right hepatic artery pass.
behind the bile duct placing between this one and cystic dll
and reaching the hepatic hilum. At this point, a very sha. )
cystic artery appears (Figs. 3 and 4).

The common hepatic artery originates from the S;..
perior mesenteric artery, thus in order to reach the hepsz

L

Fig. 1. Distribution of hepatic pedicle after the dissection q"‘
hepatoduodenal ligament. L. liver; D. Duodenum; P. Pancreas; L.«

hepatic portal vein; 2. left hepatic artery; 3. common hepatic duct;

4. right hepatic artery: 5. gallbladder; 6. cystic duct: 7. bile duct: g19. 3. Disposition of the right and left hepatic arteries, in absence
vena cava inferior. of hepatic artery proper. L. liver; D. duodenum; P. pancreas; GB.

gallbladder; 1. Common hepatic artery; 2. gastroduodenal artery;
3. left hepatic artery; 4. right hepatic artery; 5. cystic artery; 6.
common hepatic duct; 7. bile duct; 8. hepatic portal vein; 9. infe-
rior vena cava; 10. right gastric artery; 11. cystic duct.

DISCUSSION

The description of the variations of the hepatic
pedicle, specially the modification of the location of the
portal vein, is uncommon. Only Marks, in 1969, described
the finding of the portal vein behind the common bile duct

ne%gd the hepatic artery in 1 case out of 386 surgeries of the
Jggion (Bergmaet al).

the other side to display the common hepatic artery between
posterior to those elements. L. liver; D. duodenum; S. stomach; 1.

hepatic portal vein; 2. common hepatic artery; 3. right gastric artery; Regarding the variations of celiac trunk and hepatic
4. left hepatic artery; 5. gallbladder; 6.bile duct. artery, several authors have made descriptions (&ady,
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anterior element turned out to be the left hepatic artery,
whereas the right one runs behind it and bile duct and runs
to the right appearing between bile duct and cystic duct,
where it emits a very short cystic artery.

Regarding extra-hepatic bile duct, the abnormalities
of the traveling are completely exceptional. Some cases
of pre-duodenal traveling of main bile duct along with
portal vein have been described (Boucteal). In our
case the composition of it is normal, but it presents a varied
space location, to the right and dorsal to the portal vein
while its normal location is in front of and to the right of
the vein.

Most surgical lesions on the bile duct are caused by
= = S the misinterpretation of the anatomy, as well as the presence

Fig. 4. Visualisation of the multiple anatomical variations after thef anatomic variations.

ending of the dissection, in which the portal vein was sectioned. L.

liver; D1. duodenum, superior part; RC. right crus (diaphragm); P Knowing the occurrence of diverse anatomic
pancreas; D4. duodenum, ascending part; 1. aorta; 2. SUPE(IQI i< is a must to reduce the number of malpractice
mesenteric artery; 3. common hepatic artery; 4. left hepatic arteg/, d licati duri diti land | .

5. right hepatic artery; 6. common hepatic duct; 7. cystic duct; ases and complications during traditional and laparoscopic

gallbladder; 9. bile duct; 10. gastroduodenal artery; 11. right gastféPatobiliary-pancreatic surgery, both associated to a high
artery: 12. hepatic portal vein; 13. superior mesenteric vein; 1d0rbidity rate; in addition, the surgeon will apply this
splenic vein, 15. inferior vena cava; 16. splenic artery; 17. left gastkeowledge during surgery due to hepatic injury, when han-
artery; 18. inferior diaphragmatic artery; 19. gastric vein. dling the liver pedicle during damage control surgery,
during a conventional or laparoscopic cholecystectomy,
during liver transplant surgery, during duodeno-
1984; Rygaaret al; Marinet al; Coveyet al; Ottoneet pancreatectomy, radical gastrectomy, and countless
al., 2006; Petrellet al, 2007; Prabhasavat & Homgade) surgeries that are typical of this complex anatomic region
and they have also described the absence of celiac trffendammeet al, 1969; Suzuket al, 1971; Hardy &
as the origin of the common hepatic artery from the supgenes, 2001).
rior mesenteric artery (Michels, 1953,1962; Vandareime
al.; Hiatt et al.; Limura et al., 2007). In Michels’ Even though the hepatic pedicle structure is
classification (1953), the common hepatic artery ariségiown to vary, the case shown in this work has not been
from the superior mesenteric artery in the 2.5% of the cpreviously described in the literature so it is assumed to
ses (type IX), while according to Hiat al it is found in  have a very low occurrence. In the hepatic pedicle, the
the 1.5% of the cases (type V). This arterial disposition &ntral location of the portal vein determines a change
consistent with type V described by Adachi (1928), founith the location of the other components, which is defined
in 0.4% (of a total of 252 investigated cases). In most af follows: the portal vein runs ventrally and medially;
these cases, the common hepatic artery runs behind potttal left hepatic artery runs ventrally and laterally; the
vein and common bile duct. The exception is the case @ftrahepatic portion of the bile duct runs dorsally and
Peschaudt al (2006), in which the common hepatic arteryaterally to the portal vein and left hepatic artery; and
arises from the superior mesenteric artery, runs in front tfe right hepatic artery runs dorsally to all components.
the portal vein. In our work the common hepatic arteryhese highly-infrequent location cases of hepatic pedicle
after passing behind the first portion of the duodenuranatomic variation force the attending surgeon to keep
passes behind portal vein and in front of common bile dut®. bring up the appropriate and detailed knowledge about
Asimilar description has been made by Wanal (2010), the normal anatomy of the hepatic pedicle and its
in which the common hepatic artery travels behind portsifriations in order to plan and safely carry out surgical
vein and then passes in front of common bile ducprocedures during hepatobiliary-pancreatic surgery
However, in that case, the common hepatic artery arodepen” or laparoscopic), hepatobiliary injury and
from the celiac trunk. damage control surgery, aiming at the best possible
results and avoiding lesions that can jeopardize the
In our work, as far as pedicle is concerned, the mosatient's life.
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RESUMEN: El conocimiento en detalle de la anatomia del pediculo hepatico es fundamental al momento de intervenir
quirdrgicamente sobre el mismo y su vecindad. La presencia de variaciones anatomicas es mayor a nivel del componkrgaarterial,
biliar y finalmente venoso, el cual en el 90% de los casos se dispone de acuerdo con la descripcion clasica. El caseprestentado
trabajo supone una muy baja frecuencia de aparicion, siendo precisamente estas disposiciones poco habituales las girgjahtigan al
a mantenerse alerta en el momento de actuar para evitar injurias que puedan comprometer la vida del paciente.

PALABRAS CLAVE: Pediculo hepatico; Hilio hepético; Variaciones del pediculo hepéatico.
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