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Absence of Middle Hepatic Vein Combined with Retro-Aortic Left
Renal Vein: a Very Rare Case Report
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ABSTRACT

The hepatic and renal veins drain into the inferior vena cava. The upper group of hepatic veins consists of three veins which extend to the posterior face
of the liver to join the inferior cava. The left renal vein passes anterior to the aorta just below the origin of the superior mesenteric artery. We detected
a variation in the hepatic and renal veins in a multislice CT angiogram of a nine-year-old male patient in the Radiology Department of Afyon Kocatepe
University Medical School. The upper group hepatic veins normally drains into the inferior vena cava as three separate trunks, namely the right, left and
middle. In our case, we found that only the right and left hepatic veins existed and the middle hepatic vein was absent. Furthermore, the left renal vein,
which normally passes anterior to the abdominal aorta, was retro-aortic. Left renal vein variations are of great importance in planning retroperitoneal
surgery and vascular interventions. Knowledge of a patient’s hepatic vein and renovascular anatomy and determining their variations and anomalies are

of critical importance to abdominal operations, transplantations and preoperative evaluation of endovascular interventions.
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Introduction

The hepatic and renal veins drain into the inferior vena
cava. The upper group of hepatic veins consists of three veins
and these extend to the posterior face of the liver to join the
inferior vena cava (Figure 1). The complexities of liver surgery
and advances in operation techniques involving the liver have
made variations in this region more important (1). The left
renal vein passes anterior to the aorta just below the origin
of superior mesenteric artery. Knowledge of a patient’s left
renal vein anomalies is important in planning retroperitoneal
surgery and vascular interventions and also in the differential
diagnosis of retroperitoneal lymphadenopathies (2).

Case Report

We detected a variation in the hepatic and renal veins in
the multislice CT angiogram of a nine-year-old male patient
in Radiology Department of Afyon Kocatepe University Medi-
cal School. The CT angiogram was performed using a Philips
Brilliance CT (Philips Medical Systems, Netherlands). The up-
per group hepatic veins normally drain into the inferior vena
cava as three separate trunks, namely the right, left and mid-
dle. In our case, we found that only the right and left hepatic
veins existed and the middle hepatic vein (MHV) was absent
(Figure 2). Furthermore, the left renal vein was retro-aortic
(Figure 3).

Discussion

The definitive portal vein originates from the two vitel-
line veins (and the intervitelline anastomosis) and from the
left umbilical vein. At the end of the complex process occur-
ring between the third and the sixth week of embryological
development, the trunk of the portal vein is formed by the
interconnected vitelline veins (3).

The embryological development of the hepatic parenchy-
ma takes place independently within the development of the
vascular system. After the 35" day of gestation, the develop-
ment of the vascular system has to adapt to the rapid growth
of the hepatic parenchyma; allometric development makes
the left lobe of the liver smaller than the right lobe (4).

During the fifth to the seventh week, a number of addi-
tional veins are formed: (a) the subcardinal veins, which mainly
drain the kidneys; (b) the sacrocardinal veins, which drain the
lower extremities and (c) the supracardinal veins, which drain
the body wall by way of the intercostal veins, taking over the
functions of the posterior cardinal veins. The anastomosis be-
tween the subcardinal veins forms the left renal vein. When
this communication has been established, the left subcardinal
vein disappears, and only its distal portion remains as the left
gonadal vein. Hence, the right subcardinal vein becomes the
main drainage channel and develops into the renal segment
of the inferior vena cava (5).

This study has been presented as a poster at the 12th National Congress of Anatomy in Mersin-Turkey in 2008.
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Figure 1. Schematic illustration of the normal anatomical
distribution of hepatic veins. Right (arrow), middle (arrow
head) and left (curved arrow) hepatic veins and the inferior
vena cava (asterisk)

Figure 2. CT image shows the right (arrow) and left (curved
arrow) hepatic veins

Figure 3. Axial CT image shows a retro-aortic left renal vein
(arrows)

In right or left hepatectomy for living donor liver transplan-
tation, the MHV lying in the mid-plane is an important land-
mark and guide for precise liver transection (6). The surgical
plane courses 1 cm to the right of the MHV in cases of right
lobe dissection. In the right liver graft donor operation includ-
ing the MHV, the MHV has to be exposed and followed in the
transection plane so that minimal necrotic tissue is left on the
graft surface. For the left liver graft donor operation, the MHV
is followed so that the transection will not approach and dam-
age the right anterior portal pedicle (7). Knowledge of vascu-
lar anatomy and variations therein helps avoid undue damage
to the transplanted and remnant liver. Important hepatic ve-
nous variations affecting both donors and recipients are seen
in some patients, thus posing a challenge for the surgeon, and
may result in a modification of the hepatectomy plane (8).

We could not find a variation similar to our case in the liter-
ature. There was only one report demonstrating the absence
of the middle hepatic vein (6). Fan and Wong reported a right
liver donor in whom the MHV was absent and not encoun-
tered during liver transection along the midplane of the liver.

The frequency of retro-aortic left renal vein ranges from
0.5% to 5.7% (2, 9-12). In a study by Karaman et al. (11), 63
(3.6%) of 1856 patients showed a retro-aortic left renal vein
and 44 of these 63 patients had urologic symptoms (hema-
turia, flank and abdominal pain, left gonadal vein varicocele).
Mendizabal et al. reported nine cases with hematuria, in pa-
tients aged between 8-15 years, two of whom had retro-aortic
left renal vein (13). Multislice CT angiography revealed a fistula
between the retro-aortic left renal vein and an infra-renal aor-
tic aneurysm in a patient who had left flank pain, hematuria
and acute renal failure (14). Arslan et al. (15) investigated the
incidence of retro-aortic left renal vein and its relationship with
varicocele. They found that seven of nine male patients with a
retro-aortic left renal vein had varicocele of varying degrees.
Karazincir et al. (16) observed a retro-aortic left renal veinin 13
(9.3%) of 140 patients with varicocele. According to Yagci et
al. (17), varicocele and retro-aortic left renal vein may be asso-
ciated. A patient who had a one-year history of recurring right
flank pain, dysuria, hematuria and fever underwent CT and MR
venography which showed a retro-aortic left renal vein joining
the left common iliac vein (18). In a study by Karaman et al.
(11), three of 1856 patients had the same anomaly. McAllister
et al. (19) reported a case of renal cell carcinoma extension
into a retro-aortic left renal vein and a tumor thrombus in the
same vessel. Likewise, Pinsk et al. (20) reported a case of tu-
mor thrombus in a retro-aortic left renal vein. Washecka et
al. (21) presented a case of postpartum renal vein thrombo-
sis with a left retro-aortic renal vein. A left retro-aortic renal
vein may also be seen with other complex venous anomalies
and may cause primary Budd-Chiari Syndrome (22). The small
number of papers reporting the absence of the middle hepat-
ic vein, the rare occurrence of retro-aortic renal vein and the
clinical symptoms that may accompany these venous anoma-
lies emphasize the originality and importance of our case.

We think that knowledge of variations in this region is es-
sential for correct diagnosis and treatment. The very rare vari-
ation presented here may also contribute to the effectiveness
of surgical interventions.
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