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For hepatic function to be preserved after an ex-
tended hemihepatectomy adequate venous drainage
of the remaining liver is required. Most metastases
close to the confluence of the superior hepatic veins
are considered unresectable because hepatic venous
outflow after resection would be compromised. In
10-25% of people, the inferior right hepatic vein is
of large calibre. Thus the superior hepatic veins may
be sacrificed and hepatic function preserved if a
large inferior right hepatic vein is present.
A patient with involvement of segments 2, 4 and 8

by metastatic colorectal cancer is presented. This
patient had a large inferior right hepatic vein, and so
was able to undergo an extended left hemihepatect-
omy with ligation of all superior hepatic veins. Sub-
sequent quality of life was maintained.
This case illustrates that an ’unresectable’ hepatic

lesion can be actually resectable if an alternative
venous drainage is present. A pre-operative search
for a prominent inferior right hepatic vein by ultra-
sound, computerised tomography, or even magnetic
resonance imaging should be considered in these
cases.
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INTRODUCTION

Hepatic resection has been advocated for the
removal of colorectal hepatic metastasis. Tu-
mour free survival at five years post resection of
colorectal hepatic metastases has been calculated
as 34% [1]. Five, 10 and 20year survival has
been calculated as 40%, 24% and 18% respec-
tively versus 0% for patients with non resected
colorectal hepatic metastases [2, 3]. Hepatic
resection has been carried out since the end of
last century [4]. Early attempts at hepatic
resection were compounded by: inaccessibility
of the liver, lack of understanding of hepatic
physiology, uncontrollable haemorrhage and
infection [5]. In 1952, the first successful ex-
tended right hemihepatectomy was accom-

plished [6]. In 1957, Claude Couinaud
published a seminal work; Le Foie: Itudes
Anatomiques et Chirurgicales (The Liver: Ana-
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tomical and Surgical Studies) [7]. This work
described the liver as being composed of two
livers (a left liver and a right liver). Each liver
containing two sectors and each sector posses-
sing two segments (with one exception), giving
eight functionally separate segments [6]. Each
segment receives its own portal vein, hepatic
artery and bile duct contained within a sheath
(the Glissonian sheath). Relatively bloodless
anatomic hepatic segmentectomies can be
achieved by isolating and clamping the sheaths
to segments to be resected (the posterior intra-

hepatic approach) [6].
There are three major hepatic veins located

superiorly: left, middle and right hepatic veins
[6, 8]. On the right side of the liver there are vari-
able numbers of accessory veins. The right middle
and inferior right hepatic veins are constant but
normally of small calibre [8]. They drain segment
6 predominantly, but may include drainage from
segment 5 [8]. In about 10-25% the inferior right
vein can be quite large with a calibre exceeding
0.5cm [6-10]. In 3% of one study, the inferior
right vein was thicker than the right hepatic
vein (inferior right hepatic vein dominance) [8].
This is clinically important, because the postero-
inferior area of the right lobe (segments 5 and 6)
can be preserved along with the hypertrophic
inferior right hepatic vein, even if the right hepatic
vein is resected [9]. Venous drainage from the
liver needs to be intact post resection to maintain
hepatic function and in many cases, a liver lesion
cannot be resected due to the involvement of
hepatic veins within the lesion. However, suc-
cessful resections sacrificing the right hepatic vein
and sparing the inferior right hepatic vein have
been reported [10-12]. Following is a report of
such a technique.

CASE REPORT

The patient was a 73 year old female who pre-
sented with nausea and abdominal pain. Three
months earlier, she underwent a right hemi-

colectomy with anastomosis for moderately
differentiated Duke’s C adenocarcinoma of the
colon. No detectable liver metastases were noted
at that time.

During the current admission, investigations
included: serum biochemistry, complete blood
examination, coagulation profiles and compu-
terised tomography. The computerised tomo-
graphy showed a solitary, irregular, hypodense,
lobulated lesion in the liver measuring 9.5 cm by
7.2 cm in maximal diameter involving the right
lobe of the liver. Given the patient’s previous
good health, resection of this probable metastatic
lesion was considered. Further definition of the
vascular anatomy was required to asses the
feasability of resection.

Computerised tomography arterial portogra-
phy and magnetic resonance imaging showed
the lesion involving segments 2, 4 and 8 of the
liver. The right hepatic vein was displaced
posteriorly by the tumour. Caval compression
was also noted due to mass effect as well as an

inferior right hepatic vein draining segments 5
and 6 (see Figs. 1 and 2). The patient had a pre-
operative American Society of Anaesthetists

Rating of 3. Pre-operative blood biochemistry
demonstrated: albumin 39 g/L (33- 50 g/L),
total bilirubin 15 tmol/L (1 -20 tmol/L), serum
urea 7.3 mmol/L (3- 7.6 mmol/L), serum alka-
line phosphatase 224i.u./dL (30-115i.u./L),
serum aspartate aminotransferase 30i.u./L (0-
45i.u./L), serum gamma glutamyl transferase
188i.u./L (0-60i.u./L), serum alanine amino-
transferase 24i.u./L (0-45i.u./L) serum lactate
dehydrogenase 430 i.u./L (100-255 i.u./L), inter-
national normalised ratio 1.11 (< 2) and activated
partial thromboplastin time 28 s (25 37 s).

Resection of the tumour was as for an extended
left hemi-hepatectomy [6]. A rooftop incision was
used. All superior hepatic veins were ligated. The
inferior right hepatic vein was present and
preserved. The right main sheath was left intact
and segments 5, 6 and 7 preserved. Segments 1, 2,
3, 4 and 8 were resected along with the gall
bladder and margins of tumour on right side (size
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FIGURE Magnetic resonance image of upper abdomen
pre-operation (transverse plane). 1: inferior right hepatic
vein, 2: portal vein, 3: inferior vena cava.

FIGURE2 Magnetic resonance .image of upper abdomen
pre-operation (coronal plane). 1: tumour, 2: portal vein, 3:
right hepatic vein, 4: inferior vena cava.

of specimen 110 by 80 by 50mm, weight
730.3 gm). Oxycel gauze was applied to the vena
cava. An omental mass near the previous bowel
anastomosis was excised. Frozen section of this
lesion was benign. Two Redivac drains were
placed into the sub hepatic space and at the porta
hepatis. The abdominal wall was closed with
monofilament polydioxanone sutures and metal
clips to skin. Anaesthetic time was 6hours
35 minutes, with an operative time of 5hours
45 minutes. Calculated intra-operative blood loss
was 7500mL, requiring 13units of blood and
2 units of fresh frozen plasma.

Histopathology of the hepatic resection show-
ed metastatic adeno-carcinoma from bowel. Post

operative stay in an intensive care unit was

6days, followed by 16days in a high depen-
dency unit. On day 6 post resection, a chest
drain was inserted to drain a left pleural
effusion. On day 28 post resection a right pleural
effusion was treated conservatively. On day
29 post resection, a colo-cutaneous fistula ap-
peared, believed to be caused by ischaemia near
the old anastomosis secondary to the omental
resection. The fistula was treated conservatively
and healed completely. By day 40 post resection,
hepatic function was approaching normal par-
ameters. Please refer to Figure 3. Total stay was
73 days in hospital post resection.

Recurrent liver metastases occurred ten
months post resection. The Karnofsky perform-
ance index [13,14] at eleven months post resec-
tion was 90 out of 100 (100 being best quality of
life with no disability). Adrenal and lung
metastases noted on follow up computerised
tomography appeared fourteen months post
resection. Bony metastases were seen at sixteen
months post resection. Despite these problems,
the patient was still living comfortably at home
with her family. The patient died at 18 months
post resection from widespread metastatic dis-
ease.

DISCUSSION

Newer techniques of hepatic resection, such as
the posterior intra-hepatic approach, have made
such surgery safer [15-18]. Consequently, larger
resections are being considered for lesions that
were previously thought as being unresectable.
The limiting step to the quantity resected is
the amount of remaining functional liver. Up
to seven eights of functional liver parenchyma
(that is non-cirrhotic) can be removed [12,19].
Segment 6 accounts for about 18% of the entire
liver weight with the residual liver able to regen-
erate [11]. The rapidly growing metastatic lesion
in this case most likely compromised venous
outflow through the superior hepatic veins,
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FIGURE 3 Liver function tests. Top left, INR, Top right, serum albumin, bottom, serum bilirubin.

hence the inferior right vein hypertrophied as a
collateral channel [20]. If an acute event such as
hepatic vein thrombosis (Budd-Chiari syn-
drome) had occurred in the presence of a normal
calibre vein, such compensation is not likely to
have taken place. It is possible that the patient
already had a larger calibre inferior right hepatic
vein. Thus the remnant of the right hepatic lobe
was still able to have adequate venous drainage
despite the sacrifice of the right hepatic vein.
Metastatic disease ultimately killed this patient,
not hepatic failure thus the amount of liver
resected in the case was compatible with life and
an acceptable Karnofsky score post resection.
Such a large resection was justified by the fact
that the patient had quality time added to her
life and there was the possibility of cure. If her
metastasis had not been resected, her demise
would have been rapid and possibly distressing.

This case illustrates that an ’unresectable’
hepatic lesion can be actually resectable if an
alternative venous drainage is present. Hence,
with lesions of this nature, a pre-operative
search for a prominent inferior right hepatic

vein by ultrasound, computerised tomography,
or even magnetic resonance imaging should be
considered.
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DRAFT COMMENTARY

The authors describe an extended left hepatic
resection with required the removal of all 3 major
hepatic veins because of close involvement of
tumour. The procedure left the hepatic remnant to
drain through the right lower hepatic vein. This
type of complex surgery builds on our growing
understanding of the intrahepatic anatomical
configuration, although the high blood loss and
prolonged operations time attests to the complex-
ity of such undertakings.
What is perhaps in question, however is just

of how much benefit such procedures will be to
individual patients. When extended resections
are required for metastatic disease, one is usually
dealing with a very large tumour mass and close
approximation to major vessels makes the risk
of direct invasion or metastatic recurrent spread
significant. As a number of studies have shown,
tumour recurrence is high under such circum-
stances and sadly in this case the disease recurred
only ten months after liver resection and death
occurred in 18 months from recurrent disease.
While clearly extending our repertoire for

major surgical procedures, it is likely that such
major resections will be undertaken in relatively
few patients. As recent surveys have indicated,
benefit for liver resection of colorectal metastases
is likely to be confined to patients with relatively
small tumour mass, replacing less than 25% of the
liver volume with less than four lesions which are
less than 5, 0 cm in diameter, without neurovas-
cular invasion [1, 3]. Patients presenting with
positive lymph nodes and extensive liver invol-
vement with invasion of the main hepatic vessels
have very poor survival rates, even after radical
resections. The median survival for these
patients has been shown to be similar, at around
10months, to those not referred for surgical
resection [2]. While some success is reported with
larger single lesions, extended tumour replace-
ment of the liver requiring massive hepatic
resection due to metastatic cancer will, all to
often, be associated with tumour recorrence or
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indeed tumour hidden elsewhere. Clearly, very
careful evaluation and selection of patients will
be required before such major hepatic resections
for colorectal cancer and metastases are under-
taken and continuing analysis and monitoring of
results concerning their survival, morbidity and
mortality is essential.
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