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Abstract

AIM: To evaluate the value of right trisectionectomy,
previously named right trisegmentectomy, in the treatment
of primary liver cancer by summarizing our 13-year
experience for this procedure.

METHODS: Thirty three primary liver cancer patients
undergoing right trisectionectomy from Apr. 1987 to Dec.
1999 were investigated retrospectively. The impacts in
survival of patients by cancerous biological behavior, such
as tumor thrombi and satellite nodules, were discussed
respectively. All right trisectionectomies were performed
under normothermic interruption of porta hepatis at single
time. Ultrasonic dissector (CUSA system 200) was used in
dissection of hepatic parenchyma from Nov. 1992, instead
of finger fracture.

RESULTS: 1-, 3- and 5-year survival rates were 71.9 %,
40.6 % and 34.4 %, respectively. The longest survival term
with free cancer was 150 months (alive). There were no
significant differences in survival curves between cases with
and without tumor thrombi (right branch of portal vein) and
satellite nodules. Operative mortality was 3.0 % (1/33). Main
surgical complications occurred in 5 cases.

CONCL USION: Right trisectionectomy should be regarded
as an effective and safe procedure for huge primary liver
cancers and is worth using more widely.
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INTRODUCTION

It has been documented that primary liver cancer has been the
more common cancer killer worldwide, especialy in the areas
with high incidence, such as Chind*. Severa methods has been
developed for the therapy of the malignancy®*¥. The outcomes
have taken marked progress, but recurrence and metastasisrates
remain hight*233, Up to now, the difficult point is still existing
intreatment of largeliver cancers, dueto worse resultsand higher
riski*, Since the middle of last century™, right trisectionectomy
(previous trisegmentectomy) has been used for huge hepatic
neoplasms covering right and left medial section. In 1975,
Starzl described and clearly defined in detail a safe technique
of right trisectionectomy!*”. Then he reported on 30 cases of
the operation in 1980, including malignant and benign hepatic
lesion®, In the past two decades, some papers described the

procedure in treatment of hepatic malignant neoplasm, such
as liver infiltration of gallbladder cancer and metastatic and
primary liver cancer!’®23, Most reports demonstrated that right
trisectionectomy was effectivein extensive hepatic malignancy,
based on some individuals with long-term survivall*® 21, But
the risk (morbidity and mortality) of liver resection remains
high according to some authorg® 223, especially for primary
liver cancer with cirrhosis. It is related to the fact that most
primary liver cancer patients have a history of hepatitis and
suffer ahigher incidence of hepatic failure after major resection.
Another reason perhaps, is occurrence of bleeding during the
operation. Currently, we lack data about comprehensive
evaluation of right trisectionectomy in treatment of primary
liver cancer. In this study, we investigate 33 cases of right
trisectionectomies retrospectively to explore the value of the
procedure to deal with primary liver cancer patients.

MATERIALS AND METHODS

Patients

From April 1987 to December 1999, total of 459 primary liver
cancer patients were hepatomized. Of them, 33 cases of right
trisectionectomies were performed. There were 24 (72.7 %)
males and 9 (27.3 %) females. Ages ranged from 15 to 69
years (mean +SD, 45.9+16.7 years). Hepatitis B surface antigen
(HBsAQ): 28 (84.8 %) were positive and 5 (15.2 %) were
negative. There were 8 (24.2 %) with dight cirrhosis and 25
(75.8 %) without. Child-Pugh’ sclassification: 22 (66.7 %) were
A grade and 11 (33.3 %) were B grade when the patients were
hospitdized, but they weredl A grade before surgica procedures
through poditive hepatic protective therapy. a-fetoprotein (AFP):
27 (81.8 %) were dlevated and 6 (18.2 %) were normal. And the
highest value of AFP was 20 000 ng/ml. Sizes of tumor ranged
from 8 to 20 cm (mean +SD, 13.9+ 3.4 cm). Staging (TNM24)
of Cancer: All tumors were stage IV 4 (T4sNoMo). Pathology: 27
(81.8 %) were hepatocellular carcinoma, 2 (6.1 %) were
cholangiocarcinomaand 4 (12.1 %) were mixed hepatocel lular-
cholangiocarcinoma. There were 17 cases (51.5 %) with tumor
thrombi in the right branch of the portal vein. 19 macroscopic
satellite noduleswerefound in 15 cases (45.5 %), and they didn’ t
presented in left lateral section of the liver.

Evaluation for feasibility of surgery
The feasibility of right trisectionectomy for each patient was
considered carefully according to the following standards: (1)
Tumors (including satellite nodules no more than 2) were
limited in right and left medial section of the liver. There
weren’ t any evidence about cancer invasion in left lateral
section. (2) Tumor masses had clear borders or psuedocapsule,
and without tumor thrombusin trunk of portal vein and hepatic
vein. (3) No evidencefor distant metastasis. (4) Compensative
enlargement of left lateral section. (5) Child-Pugh’ s
classification of liver function was A and indocyanine green
retention rate at 15 minutes (ICGR15)!%! waslower than 15 %
before surgery. (6) Serum bilirubin smaller than 34 mmol- L7,
serum albumin higher than 30 g- L't and serum prothrombin
time larger than 60 % before surgery.

The situations of tumor were detected chiefly by image
examinations, including B-type ultrasonography, computed
tomography (CT), magnetic resonance imaging (MRI) and
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angiography. To assessliver function reserve of these patients
before operation, we adopted classical Child-Pugh’ s
classification, ICGR test and some concrete parameters, as
described in standards. 146 cases of huge primary liver cancer
were eliminated from the indication according to above
standards. Of them, 69 cases were due to advanced tumor and
therest 77 due to bad liver function reserve.

Surgical procedures

All of theright trisectionectomies were on standard style, i.e.
the resection edges were along the falciform ligaments of the
liver and removed blocks were Couinaud segments 4 to 8. From
November 1992, the ultrasonic dissector (CUSA system 200)
was adopted for dissecting hepatic parenchyma, instead of
previous finger fracture technique, introduced by Lin et al®,
The procedures were all performed under normothermic
interruption of porta hepatis at single time. Interruption
lasted 15 to 40 minutes (mean +SD, 25.3+6.8 minutes). The
total surgical time ranged from 165 to 312 minutes (mean
+SD, 236+63 minutes). The amount of bleeding ranged from
300 to 3 000 ml (mean £SD, 1 240560 ml). The quantities
of transfused blood ranged from 0 to 2 200 ml (mean +SD,
1 0204550 ml). There were 2 casesthat did not require blood
transfusion during right trisectionectomy. For dissection of the
liver parenchyma, we used finger fracturein 9 cases (27.3 %)
before November 1992 and ultrasonic dissector (CUSA System
200) in 24 cases (72.7 %) after thetime. Net weight of specimens
ranged from 1 500 to 3 100 g (mean £SD, 2 330+520 g).

Adjuvant therapy and follow-up

All patients were covered in our strict follow-up after the
procedure. AFP, B-type ultrosonography, computed
tomography (CT) magnetic resonance imaging (MRI) and
angiography were used as monitors of recurrence and
metastasis. Moreover, follow-ups by mail, E-mail and
telephone were taken for patients without reexaminations every
year. Follow-up termswere 3 to 150 months. Thelatest follow-
up wasin November 2000 and survival terms of patients alive
were calculated to October 2000. When the recurrences were

Table 1 Clinicopathological features of patients

found, they were treated by transcatheter arterial
chemoembolization (TACE), percutaneous ethanol injection
(PEI) etc. 11 patients underwent TACE, 5 patients underwent
PEI and 7 patients underwent both.

Statistical analysis

Survival curveswere analyzed by Kaplan-Meier and Log rank
test. The ¢2 and Student t test were used to determine
comparability of groups. Statistically significant P value was
defined as <0.05.

RESULTS

Survival rates, recurrence and metastasis after right
trisectionectomy

The postoperative survival rates at 1-, 2-, 3-, 4- and 5-years
were 71.9 %, 50 %, 40.6 %, 37.5 % and 34.4 %, respectively
(Kaplan-Meier method). Ten cases have survived from 13 to
150 monthsaccording to the November 2000 follow-up. Survival
curve of all patientsis shown in Figure 1. The longest tumor-
free survival term was 150 months (alive). The
clinicopathological featuresin cases with and without satellite
nodules and tumor thrombi in the right branch of the portal vein
are shown in Table 1, and their survival curves were presented
in Figure 2 and 3, there were no significant differences (P>0.05,
Log rank test). During follow-up term, recurrence and metastasis
of cancer wasfound in 27 patients (81.8 %).

Operative mortality after right trisectionectomy

There was one patient who died of hepatic failure within
one month after the operation. The operative mortality was
3.0 % (1/33).

Surgical complications after right trisectionectomy

There were 5 cases (15.2%) that developed main surgical
complications after right trisectionectomies, including 2 cases
of hepatic failure, 2 cases of bile leakage and 1 case of
secondary bleeding. Four patients recovered by positive
reoperation excluding 1 case of hepatic failure.

Variables TT present (17) TT absent (16) P SN present (15) SN absent (18) P
Age 43.4(18.2) 47.6(16.5) >0.05° 46.8(17.6) 45.1(15.7) >0.05°
Sex >0.05% >0.05%
Male 14(82.4) 10(62.5) 13(86.7) 11(61.1)

Female 3(17.6) 6(37.5) 2(13.3) 7(38.9)

LC >0.05% >0.05%
Present 4(23.5) 4(25.0) 5(33.3) 3(16.7)

Absent 13(76.5) 12(75.0) 10(66.7) 15(83.3)

AFP >0.05% >0.05%
Elevated 15(88.2) 12(75.0) 13(86.7) 14(77.8)

Normal 2(11.8) 4(25.0) 2(13.3) 4(22.2)

TS (cm) 12.5(2.6) 16.7(5.8) >0.05° 14.4(3.8) 13.2(3.1) >0.05°
BL (ml) 1290(640) 1210(450) >0.05° 1300(680) 1220(390) >0.05°
BT (ml) 1100(720) 980(370) >0.05° 1050(510) 990(570) >0.05°
WS (9) 2280(490) 2350(530) >0.05° 2380(570) 2300(460) >0.05°
Pathology >0.05? >0.05?
HCC 13(76.5) 14(87.6) 12(80.0) 15(83.3)

cC 1(5.9) 1(6.2) 1(6.7) 1(5.6)

MHCC 3(17.6) 1(6.2) 2(13.3) 2(11.1)

Values in parentheses are percentages or standard errors. TT, tumor thrombus; SN, satellite nodule; LC, liver cirrhosis; AFP, a-
fetoprotein; TS, tumor size; BL, blood loss; BT, blood transfusion; WS, weight of specimen; HCC, hepatocellular carcinoma; CC,
cholangiocarcinoma; MHCC, mixed hepatocellular-cholangiocarcinoma. #; c? test, *: Student t test.
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Figure 1 Survival curve of 32 patients underwent right
trisectionectomy except 1 hospital death.
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Figure 2 Survival curves of patients. —, with satellite nodules
(SN); —, without satellite nodules. P>0.05, Log rank test.
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Figure 3 Survival curves of patients. —, with tumor thrombus
(TT); —, without tumor thrombus. P>0.05, Log rank test.

DISCUSSION

In the therapy of primary liver malignancy, curative hepatic
resection has been regarded as a primary method for radical
treatment. But for hepatomamainly in the right lobe and which
invadesthe medial section of the left |obe, resection hasalways
been difficult. Despite the fact that there has been research
about right trisectionectomy, previous trisegmentectomy,
mortality and morbidity remains high. There are few studies
with large sample groups of primary liver cancer patientstreated
with right trisectionectomy. Starz|!*® reported on 19 cases of
primary hepatic malignant tumors (14 primary liver cancers
and 5 other types of tumors) treated by the procedure, The 1-
year survival rate was more than 50 %. Holbrook et alf?”
reported on 13-years of experience in resection of malignant
primary liver tumors, including 9 right trisectionectomies.
Overall 1-, 2-, 3-, and 5-year survival rateswere 57 %, 52 %,
40 % and 33 %, respectively. Mortality was 7 % and

complication incidence was 26 %. Kumada et al’®® reported
on 11 cases of tri- and bi-sectionectomy for HCC, mean
survival time was 16 months, mortality was 15.4 %. We had
reported 4 right trisectionectomies to treat extensive primary
liver cancersin 1991, Three cases survived morethan 1 year.
From April 1987 to December 1999, we performed 33 right
trisectionectomies for primary liver cancer patients, 1-, 2-, 3-,
4- and 5-year survival rates were 71.9 %, 50 %, 40.6 %, 37.5 %
and 34.4 %, respectively. The longest term of survival with
free cancer was 150 months. Mortality was 3.0 % and the
surgical complication ratewas 15.2 %. Theseresultsare related
to new advances in liver surgery. To control severe
intraoperative bleeding, we used normothermic interruption
of the porta hepatis at single time. Previously, we reported on
20 cases of hemihepatectomy using this interruption method.
Manipulation appeared simple and convenient. Mortality was
0 %%, These data suggested that normothermic interruption
of the porta hepatis at single time should be regarded as an
effective and safe method to limit bleeding in liver surgery.
There were two patients in this study that were
trisectionectomi zed without blood transfusion. Besides, the use
of ultrasonic dissector in later period made the operative fields
more clear. Thus, manipulations became more convenient and
accurate. Meanwhile, the low incidence of complications and
mortality were related to the accurate estimation of liver
functional reserve prior to operation. We adopted the Child-
Pugh’ sclassification, some detailed parameters and ICGR test.
Child-Pugh’ sclassification wasaclassca method for estimating
liver function. 1t could become more accurateif helped by other
concrete markers, such as serum bilirubin, prothrombin time
and albumin. Besides, ICGR test, a proven sensitive indicator
of liver function reserve®!, aso provided important information.
Our experienceisthat the combination of these parameters could
accurately predict liver function reserve.

In the present study, we analyzed the influence of some
pathological features on outcome of right trisectionectomy for
huge primary liver cancers. The clinicopathological features
showed in Table 1 suggested the comparability between
patients with and without tumor thrombi or satellite nodules
(all P>0.05). And no significant differences could be found in
their survival curves (P>0.05), in spite of some differencesin
these curves. These findings suggest that surgeons should use
curative resection in therapy of huge tumors, even in those
with afew satellite nodules and tumor thrombi, if the tumor
thrombi are only in the right branch of the portal vein, a
satisfactory effect could be expected.

In conclusion, right trisectionectomy is an effective and
safe procedure and should become one of strategies, and surgical
artsin the treatment of huge tumor of primary liver cancers.
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