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Abstract

Toresectasmall liver tumor located in the paracaval portion,
we adopted transhepatic enucleation, i.e. enucleation of the
tumor from the transected plane along the main portal fis-
sure. In contrast to caudate lobectomy, this procedure can
save dissection around the liver and vena cava, which would
increase operation time and blood loss especially in repeat
surgery after removal of Couinaud'’s segment VIl or the right
lateral sector. It can also minimize the liver parenchymal vol-
ume to be resected. The transhepatic enucleation would be
a safe and recommendable surgical technique for a small
paracaval tumor in repeat resection and/or in patients with

poor liver functional reserve. Copyright © 2007 S. Karger AG, Basel

Introduction

Because the paracaval portion of the liver lies deep and
is surrounded by the major vessels (the middle and right
hepatic veins, the inferior vena cava) and the hepatic hi-
lum [1, 2], it is difficult to resect paracaval tumors. Sev-
eral procedures have been used to resect paracaval tu-

mors [3]: combined resection of the overlying hemiliver,
sector, or segment [4, 5], and caudate lobectomy by high
dorsal resection [6] or the anterior transhepatic approach
[7, 8]. However, the combined resection of an overlying
segment(s) for small paracaval tumors has the disadvan-
tage of sacrificing a large functional liver mass. Caudate
lobectomy is another possible approach, but it is compli-
cated in patients with recurrence after resection that in-
cludes Couinaud’s segment VII, because of the need to
dissect the former raw surface and to fully mobilize the
liver.

In this report we describe enucleation of a small para-
caval tumor from a plane of transection along the main
portal fissure as an effective alternative in repeat sur-

gery.

Patients and Methods

Patient 1

A 47-year-old male was admitted to our hospital in July 1999
for a third liver resection, this time for two nodules of recurrent
hepatocellular carcinoma (HCC) associated with chronic hepati-
tis B. One nodule measured 1.3 cm in diameter, and was located
in the paracaval portion, immediately posterior to the middle he-
patic vein (MHYV, fig. 1A), and the other measured 2.5 cm in di-
ameter and was located in segment II. Right lateral sectoriectomy
had been performed to treat the primary HCC in 1997, and lim-
ited resection has been performed for a recurrence in segment I1I
in 1998. Before the third operation, the patient’s liver function
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Fig. 1. Computed tomography before surgery in patient 1 (A) and
patient 2 (B). The tumor (arrow) located in the right paracaval
portion, between the MHV (black arrowhead) and portal vein
running toward the paracaval portion (white arrowhead).

was classified as Child-Pugh class A, and the indocyanine green
retention rate at 15 min (ICGR15) was 17.4%. The volume of the
caudate lobe, left lobe, and segment I'V accounted for 8, 35, and
12%, respectively, of total liver volume.

After resection of segment IT, we decided to enucleate the para-
caval tumor via the transhepatic approach to avoid dissection of
severe adhesions that had developed after the previous operations
and to preserve as much of the liver as possible. First, the liver pa-
renchyma was widely divided, about 12 cm in length, along the
main portal fissure. We preserved the MHV on the right parame-
dian sector and exposed the left wall of the MHYV. At this point,
the border of the tumor could be palpated just beneath the raw
surface on the right paramedian sector. Then, guided by intraop-
erative ultrasonography, we enucleated the tumor through the
raw surface, maintaining a minimal surgical margin.

The operation time was 320 min. Intraoperative blood loss was
730 ml, and transfusion was unnecessary. The postoperative
course was uneventful, but a fourth resection, for a recurrence in
segment VIII, was performed 14 months later. The patient is cur-
rently alive and recurrence-free 54 months after the fourth sur-

gery.
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Fig. 2. Intraoperative photography and schema in patient 2 after
completion of transhepatic enucleation of the paracaval tumor.
A The remnantliver in situ. Arrow shows the dissection line along
the main portal fissure. Arrowheads indicate the surgical scar due
to the previous surgery. B The transected planes on the main por-
tal fissure were opened. The MHV (arrow in the schema) was ex-
posed preserving the main tributaries draining the right and left
paramedian sectors (arrowheads). The depression on the raw sur-
face of the right side of MHV can be seen, due to enucleation of
the tumor in the paracaval portion (asterisk).

Patient 2

In August 2005, a 62-year-old male was admitted to undergo
a second liver resection, this time for a recurrent tumor, 1.7 cm in
diameter, located immediately posterior to the MHYV (fig. 1B). In
May 2005, he had undergone a right hemicolectomy for cecal car-
cinoma and limited liver resections for four synchronous metas-
tases in segments II, IV, VI, and VII. The serum albumin and
total bilirubin levels and the ICGR15 value before the second op-
eration were 3.4 g/dl, 0.6 mg/dl, and 10.1%, respectively. The vol-
ume of the caudate lobe and the left liver were estimated to be 5
and 30%, respectively, of the total liver volume.

Because the paracaval tumor was small, we decided to perform
transhepatic enucleation. The liver parenchyma was widely tran-
sected for about 10 cm along the main portal fissure. The MHV
was preserved on the left liver exposing the right wall on the raw
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surface. The right wall and the posterior wall of the MHV in the
portion where the tumor was attached to the MHV were care-
fully dissected from the tumor. After complete dissection of the
tumor from the MHYV, the tumor was enucleated from the raw
surface of the right paramedian sector (fig. 2A, B).

The operation time was 665 min. Blood loss was 510 ml, and
transfusion was not required. Although a cerebral hemorrhage
occurred on postoperative day 4, the patient was treated conser-
vatively and recovered well. He underwent a third liver resection,
for four recurrences in segments II, IV, VI, and VII, 4 months
later.

In both patients the liver parenchyma was divided by the
clamp-crushing method under intermittent inflow occlusion.
Even though a biliary decompression tube was not inserted, no
bile leaks occurred in either patient. Surgical margins were nega-
tive for cancer, and there have been no local recurrences.

Discussion

Our experience in these 2 cases showed that a small
paracaval tumor can be safely resected by transhepatic
enucleation, i.e., enucleation from the transected plane
along the main portal fissure. The key to success is mak-
ing the dissection plane wide enough to approach the
deeply situated tumor from the raw surface. The liver pa-
renchyma is dissected from the diaphragmatic surface,
exposing the wall of the MHV. The major MHV tributar-
ies draining the opposite side of the liver can be pre-
served. Intraoperative ultrasonography is indispensable
to understanding the interrelationships among the tu-
mor, MHYV, hepatic hilum, and the surgical margin.

The major advantage of this procedure is that, in con-
trast to caudate lobectomy [6-8], mobilization of the right
and left liver is unnecessary, thereby saving time and de-
creasing blood loss. In spite of the deep tumor location
and severe adhesions around the liver, the operation time
and blood loss in our 2 patients (320 min and 730 ml, re-
spectively, and 665 min and 510 ml, respectively) were
comparable to the operation time and blood loss in our
previous series (median values of 360 min and 635 ml, re-
spectively, in the 532 HCC patients, and 408 min and 578
ml, respectively, in the 262 with other liver malignancies)
[9]. Furthermore, in patients who have previously under-
gone liver resection that included segment VII, dissection
of adhesions around the right liver may even critically in-
jure the vena cava. Thus, the transhepatic approach, which
avoids risky dissection, is especially useful for patients
with a recurrent tumor, as in our 2 patients.

Another advantage is that transhepatic enucleation
minimizes loss of functional liver parenchyma. The con-
ventional techniques [4, 5] remove the overlying seg-
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ment(s) together with the paracaval portion, but they are
invasive and oncologically unnecessary for small paraca-
val tumors. Our procedure can be applied to patients
whose resectable liver volume is greatly restricted be-
cause of poor liver function, or because of multiple resec-
tions required for several tumors. In patient 1, the trans-
hepatic enucleation allowed safe resection of both the
paracaval HCC and the HCC in segment II. An alterna-
tive procedure could have been left hepatectomy, but that
would have been too extensive in our first patient in view
of the decreased liver function and small tumor size.

Repeat liver resection is acknowledged to be the most
effective treatment for recurrence of HCC [10, 11] and of
colorectal metastasis [12, 13]. Thus, transhepatic enucle-
ation should provide a survival benefit for patients with
HCC or a metastatic tumor in the paracaval portion, not
only by permitting resection of the current tumor, but by
preserving the functional liver volume for future resec-
tions for recurrence. Actually, both patients experienced
an intrahepatic recurrence, but successful repeat resec-
tion was possible because of the preserved liver func-
tion.

Our technique should also be useful as bridging ther-
apy for liver transplantation, although it was not used for
that in the 2 cases described. The less invasive surgery al-
lowed by this anterior approach should contribute to
maintaining both liver function and tumor-free status
during the waiting period.

Since advances in imaging modalities will provide
more frequent opportunities to detect recurrent liver tu-
mors at an earlier stage [14, 15], transhepatic enucleation
should increase the number of candidates for resection of
a small paracaval tumor instead of more invasive proce-
dures. However, enucleation of a large paracaval tumor
extending to the right and/or left paramedian sector from
the transected plane is difficult, and the risk of tumor
exposure or rupture is high. Such tumors must be resect-
ed with the surrounding liver parenchyma.

In conclusion, transhepatic enucleation is a safe surgi-
cal technique and can be recommended for small paraca-
val tumors in repeat liver resections.
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