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Liver Surgery

Experience with Resection
of Primary Hepatic Malignancy

Shunzaburo heatsuki. MD.* and Thomas E. Starzl, MD, PhD%

Although hepatocellular carcinoma is one of the most common malignancies
worldwide, primary hepatic malignaney iincluding hepatocellular carcinoma) is a
relatively uncommon neoplasm in the United States and other Western countries.
Nevertheless, the authors had treated 106 patients with primary hepatic malignancy
by various kinds of hepatic resection by the end of 1987. The experience is
summarized here with emphasis on operative mortality. some aspects of surgical
technique, and long-term follow-up. Portions of our experience have been reported
carlier.® ® 1216

CASE MATERIALS

During the 23-vear period from October 1964 to December 1957, 411 patients
undenwent hepatic resection at the University of Colorado Health Sciences Center
1964 to 1950) and the University Health Center of Pittshurgh 11951 to 1957). The
number of hepatic resections increased sharphy through the vears (Table 1, 7%
patients being treated in 1987 alone. The indications for hepatic resection in the
total series were primary hepatic malignancy in 106 patients. secondary hepatic
malignaney in 123 patients dincluding 90 patients with metastases from colorectal
cancer. and histologically benign hepatic lesions in 152 patients. Histologic diag-
noses of the 106 patients with primany hepatic malignaney are Jisted in Table 2
The Iver was grosshy cirrhotic in 16 of these 106 patients The ages of the 106
patients ranged from 3 to 56 vears old. with a mean of 33 Fifty-sin were male, and
30 were female.
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Table 1. Incidence of Hepatic Resection by 3-Year Period and Indication

NUMBER OF PRINARY SECONDARKY BENGA

YEARS PATIENTS MALIGNANCY MALIGNANCY LESION
1964-1970 6 2 0 4
1971-1975 25 10 5 10
1976-1980 TT 17 28 32
1951-1955 151 43 51 ST
1956- 1957 122 H 39 49
Total 411 106 123 152

RESECTION TECHNIQUES AND CLASSIFICATION

Our operative techniques have been described in detail elsewhere with
emphasis on right trisegmentectomy and left trisegmentectomy.'® " ¢ The extent of
hepatic resection was classified into the following six categories (Fig. 1': right and
left triscgmentectomy. right and left lobectomy. left lateral segmentectomy. and
nonanatomic local resection. In brief, right trisegmentectomy is the complete
removal of the right lobe plus the medial segment of the left lobe. where the
caudate lobe is also completely removed or its left posterolateral portion is spared.
depending on the location of the hepatic lesion. Extended right lobectomy. which
removes only a portion of quadrate lobe and of the right side of the caudate lobe
with the right lobe, was classified as right lobectomy in this report. Left trisegmen-
tectomy is the complete removal of the left lobe plus the anterior segment of the
right lobe. where the caudate lobe alongside the retrohepatic vena cava is removed
or spared as dictated by the location of the hepatic lesion. Extended left hepatic
lobectomy, which removes only a portion of the anterior segment of the right lobe
with the left lobe. was classified as the left lobectomy.

Nonanatomic local excision in our classification is not equivalent to “wedge
resection.” This type of hepatic resection was applied mostly for benign hepatic
lesions. but when it was utilized for malignant lesiuns, the anatomic resection could
not be done because of associated cirrhosis or the presence of severe cardiopulmo-
nary discase. The tissue mass excised by nonanatomic local resection is as large as
or larger than the left lateral segment.

The kinds of hepatic resection used for primary hepatic mahgnancey are
summarized in Table 3. including the operative deaths.

RESULTS

Operative Mortality

Ay death within o month after hepatic resection was counted as an operative
death. Nine of the patients with primary hepatic malignaney died within this time,
for an operative mortality rate of 8.5 per cent. The rate was considerably hicher
after trisegmentectomy oseven deaths. 12 per cent operative mortality rate than
after lobectomy 1 of 330 3 per centt or Jateral segmentectomy or nonanatomic
resection 1 of 1309 per cent.

The circumstances of the operative deaths are summarized in Table 4. Four of
the deaths occurred in patients with grosshv cirthotic livers. Five patients died
intraoperatively. three from hemorrhage and one cach from myocardial mfurction
and peroration of the atrium by a central senous catheter. Four more patients died
from liver failure. two within a week and two within a month after hepatic rescction
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Table 2. Histologic Diagnoses of 106 Patients with Primary Hepatic Malignancy

\NO

Hepatocellular carcinoma
Fibrolamellar
Nonfibrolamellar

Cholangiocarcinoma

Bile duct cancer 1Klatskin tumor?

Carcinoma of hepatic oy st wall

Leiomyvosarcoma

Rhabdomyosarcoma

Hepatoblastoma

Angiosarcoma

Adenocarcinoma of gallbladder

Sarcoma. undetermined cell type

Neuroendocrine tumor

Adenocarcinoma

Unclassified malignancy

—t —

[ iR I BT SO S OV R |

Survival Rates

Overall survival rates of the 106 patients with malignancy were $4.9 per cent
at 3 months. 79.1 per cent at 6 months, 68.5 per cent at 1 vear. 33.9 per cent at 2
vears, 43.1 per cent at 3 vears, 37.2 per cent at 4 vears. and 31.9 per cent at 3
vears after hepatic resection (Fig. 2).

All of the 12 patients who had had hepatic resection for fibrolamellar hepato-
cellular carcinoma are alive. nine of whom are free of tumor between 1 and 15
vears after resection. and three of whom are living with recurrence 1. 2. and 6
vears after resection (Fig. 31. One- to five-vear survival rates of 35 patients with
nonfibrolamellar hepatocellular carcinoma were 76.2 per cent. 65.2 per cent, 49.0
per cent. 36.7 per cent. and 25 per cent. respectively, and those of 14 patients
with cholangiocarcinoma were 78.6 per cent. 45.6 per cent. 39.5 per cent. 395 per
cent. and 39.5 per cent (Fig. 3.

The six patients with bile duct cancer (Klatskin tumor! were treated with right
triscgimentectomies (five cases! or left lateral trisegmentectomy one case. One of
the paticnts treated with trisegmentectomy died from hepatic failure within a
month. and another patient died in the eighth month from recurrence. One patient
is alive with disease in the eighth month. and two are alise. free of discase. in the
seventh and twelfth month after trisegmentectomy. One patient who had had Jeft
lateral segmentectomy died in the fourth year from recurrent tumor.

The four patients with single hepatic evsts that had malignant degencration in
the wall were treated by three trisczmentectomies and one local nonanatomic
resection. Three patients treated with trisegmentectomy died from recurrence of
squanmous cell cancer 6. 10 and 16 months after triscamentectomy . The fourth
paticnt. whose solitary ¢vst contained a small adenocarcinoma. is alive and free of
tumor 15 months after local excision.

Five-Year Survival

There were 18 patients who survived more than 3 vears after hepatic resection
for primary hepatic malignaney (Table 31 The histologic diagnoses were varied. but
3-vear survivors were more frequent among the patients with fibrolamellar hepa-
tocellular carcinoma (3 of 12V and among patients with cholangiocarcinoma  of 14!
than among the patients with hepatocellular carcinoma 6 of 331 It is also worth
noting that there was an overrepresentation of triscgmentectomies 114 of 155 Three
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Table 4. Time and Cause of Operative Death

TIME OF
AGE SEX DIAGNOSIS* PROCEDURE DEATH DAY CAUSE OF DEATH
50 M HCC in cirrhosis Rt. lobectomy 0 Perforation of CVP
catheter into
pericardium
77'M  HCC in cirrhosis Nonanatomical 0 Myocardial
resection infarction
53 F Cholangiocarcinoma Lt. trisegmentectomy 0 Hemorrhage
52F  Neuroendocrine Rt. trisegmentectomy 0 Hemorrhage
tumor
36.F HCC in cirrhosis Rt. trisegmentectomy 0 Hemorrhage
43\  HCC Rt. trisegmentectomy 6 Hepatic failure in
transplant
63 M HCC in cirrhosis Lt. trisegmentectomy 7 Hepatic failure
64'F Cholangiocarcinoma Rt. trisegmentectomy 30 Hepatic failure;
celiac axis
thrombosis
62\ Bile duct cancer Rt. trisegmentectomy 29 Hepatic failure

Abbreviation: HCC = hepatocellular carcinoma.

of the 3-vear sunvivors died from tumor recurrence. and three more are living with
disease between 3 and 7 vears after hepatic resection.

DISCUSSION

Hepatic resection can now be performed safely at many medical centers around
the world with an operative mortality rate of less than 3 per cent.! +* * In our most
recent review of 411 hepatic resections® the overall operative mortality rate was
3.2 per cent. The mortality rate was the highest. 6.3 per cent 9 of 1427 after
triscgmentectomy and onlv 1.9 per cent 3 of 135 after lobectomy. The mortality
rate in treating primary hepatic malignaney was 8.3 per cent (9 of 106 . but there

100

% Survival

b
o

O 1 1 |
0 1 2 3 4 ]

Year
Figure 2 Actuarial survival rates of 106 patients with primary hepatic mahgnancey after
hepatic resection.
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Figure 3. Survival of patients with fibrolaumellar hepatocellular carcinoma in = 12) was

better (P < 0.01) than that of patients with nonfibrolamellar hepatocellular carcinoma (n =
35) and with cholangiocarcinoma (n = 14! after hepatic resection.

were no deaths in 123 resections for metastatic tumor. Of the 411 patients, 17 had
gross cirrhosis. and five of these (29.4 per cent! died within a month after resection.
Four of the ninc deaths after resections for priman hepatic malignancy were of
patients with obvious cirrhosis. In contrast, overall operative mortality rate in those
without gross cirrhosis was 2 per cent (8 of 394). Excluding the 16 patients with
gross cirrhosis. the mortality rate of patients with primary hepatic malignancy was
3.6 per cent 53 of 900 after resection. Further reduction of the operative mortality
rate will be achieved by selecting some patients with massive tumor or with gross
cirrhosis for orthotopic liver transplantation.™ ® '@ 1

Acknowledging the limitation in comparing the survival rates without proper
staging of the malignant tumor, our 1-. 3-. and 3-yvear actuarial survival rates of
6.5 por cent. 43.1 per cent. and 31.9 per cent. respectivelv. are similar to or even
better than those reported in the literature.! * * The fact that more than half of our
patients required trisegmentectomy to remove their massive tumors illustrates the
advanced stages of malignancy in our series. Despite this. 1S patients lived more

Table 5. Fate of 15 Patients with Primary Hepatic Malignancy
Who Lived 3 Years after Hepatic Resection

FIRROLAMELLAK HU( C HC OTHE KRS TOTAL

Number 5 6 4 3 1y
Operation

Trisegmentectomy 3 4 2 3 14

Lobectomy 0 2 2 0 4
Died >3 vears 0 2 1 0 3
Year of death - 5.5 6 0 —
Living >3 veuars b} 4 3 3 15
Survival iveary 6.7t.5.9.15 6.7.7.12 6*.67.9 16.16.16 —

* Hepatoblastoma. leiomyosarcoma. and rhabdomyosarcoma.

tLaving with recurrence.

Abbreviations. Fibrolamellar = fibrolamellar variant of hepatocellulur carcinoma. HCC
= nonfibrolamellar hepatocellular carcinoma. CHC = cholangiocarcinoma.
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RESECTION OF PRINMARY HEPATIC MaLiGNaNCY

than 3 vears after hepatic resection, and 14 did so after triscgmentectomy. Therefore,
extensive hepatic resection, such as right or left triscementectomy rather than
extended lobectomy, must be utilized to remove large tumors with adequate tumor-
free margins.

Identification of the fibrolamellar variant of hepatocellular carcinoma is impor-
tant. This tumor is usually firm and bulky and is found in younger patients than
other types of hepatocellular carcinoma. Despite the large size of the tumor, its
prognosis after partial hepatic resection or after liver transplantation is significantly
better than that of other tvpes of hepatoma.® * * ™ '* Aggressive surgical treatment
is warranted for fibrolamellar hepatocellular carcinoma.

The results after liver transplantation for primary hepatic malignancy have not
been quite as good.® * 1 ' Although the survival rate for the first vear has been
very high, late tumor recurrence has plagued these efforts. Yet. liver transplantation
has resulted in the long-term success on more than the isolated occasion, as has
been reported previously.® > '* ' The most favorable lesions for transplantation, just
as with resection, are the fibrolamellar hepatoma and the epithelioid hemangioen-
dothelioma.” * ' ' Apparent cures have been achieved in about half of these
malignancies after liver transplantation.” * ' ' Small hepatocellular carcinomas in
advanced cirrhosis have been cured in nearly all cases after transplantation.” > © ¥

We have commented in the past that no surgeon should explore a hepatic mass
without having the competence to perform all the major rescctions, including the
trisegmentectomies.’” Today, liver transplantation should also be part of the oblig-
atory armamentarium at the medical centers where hepatic tumors are often treated.

SUMMARY

Our experience with hepatic resection for 106 primary hepatic malignancies
has been summarized as a part of a total experience with 411 hepatic resections for
various indications. The operative mortality rate -death within a month was 5.5 per
cent in treating primary hepatic malignancy, which is significantly higher than that
of treating hepatic metastases -0 of 123 resections . Overall operative mortality of
411 hepatic resection was 3.2 per cent. A high operative risk was noted in patients
with gross cirrhosis. trauma. abscess. and large malignant tumors. The 1-. 3-. and
5-vear survival rates of patients with primary hepatic malignaney were 695 per
cent. 43.1 per cent. and 31.9 per cent. respectively Survival rates of patients with
fibrolamellar hepatocellular carcinoma were significantly hicher than those of
paticnts with nonfibrolamellar hepatocellular carcmoma Erghteen patients survined
more than 3 vears after hepatic resection. 14 of whom had been treated by
triscamentectomy. The most extensive partial hepatectomy sech as right and left
trisczmentectomy rather than extended lobectonies. should be used to remove
massive tumors with adequate tumor-free margme

REFERENCES

1o Adson MAL Weiland LH. Resection of primary solid hepatic tumors Am ] Surg 141015
2], 1951

2. Berman MM Libbey NP, Foster JH. Hepatocellular carcmoma. Polveonal cell type with
fibrous stoma—an atypical variant with a favorable prognosis Cancer 46, 1445-1435,
1950

3. Craig JB. Peters RL. Edmonson HAL et al Fibrolamellar carcinoma of the hver. A tumor
of adolescents and young adults with distinctive dimcopatholaie features Cancer

46:372-379. 1950




322

SHUNZABURBO IWATSURL AND THOAMAS B STakzy

o Fortner JGO Macbean B). Kim DR ot 4l
cancer Cancer 47216222166, [98)
Iwatsuhi . StarZl TE,
4340 19SS
6 Iwatseki S0 Shaw BW Jr. Stard TE Experience with 130 hver resections
197 247-233. 19853
o Iwatsnki S. Gordon RD. Shaw B\ Jroetal Role of liver transplantation in cance
Ann Sure 202 401-407. 1985
S Iwatsukic S Starzl TE. Todo S0 et al Experience in 1000 Yier transplants under
avdosporine=steroid therapy . A survival report. Transplant Proc 20 495-304. 1958
Y. Lin TY. Chen KM, Chen CC: Role of surgery in the treatment of primary carcinoma of
the liver: A 21-vear experience. Br J Surg T4.539-542. 1987
10. O Grady JA. Polson RJ. Rolles K. et al: Liver transplantation for malignant disease.
Results in 93 consecutive patients. Ann Surg 207:373-379. 19%%
11 Pichlmayr R: Is there a place for liver grafting for malignaney ? Transplant Proc 20:Suppl
1:475-4852. 1989
12 Stardd TE. Iwatsuki S Liver resection for primary hepatic neoplasims. Acta Chirg Austria
4:374-379. 198%
13, Starzl TE, Bell RH. Beart R\, et al: Hepatic trisegmentectom
Surg Gynecol Obstet 141 429-437. 1975
14 Starzl TE. Iwatsuki S. Shaw BW Jr. et al: Left hepatic trisegmentectomy
Obstet 155.21-27. 1952
15, Starzl TE. Iwatsuki S0 Shaw BW Jr. et al: Treatment of fibrolamellar hepatoma with
partial or total hepatectomy and transplantation of the liver. Surg Gynecol Obstet
162:143-145. 1956
. Starzl TE. Koep JL. Weil R 11 et al Right triscgmentectonn for hepatic neoplasms
Surg Gynecol Obstet 130.205-214. 1950

The seventies evolution m I er surgery for

N1

Personal experience wath 411 hepatic resections. Ann Surg 208 42]-

Ann Surg

r therapy.,

and other liver resections.

Surg Gynecol

1

o

Shimzaburo Twatsuki. AMD

Department of Surgery, Falk Clinic 4 West
601 Fitth Avenue

Pittsburgh. PA 15213

Liver Surgery

Recent years
management of
In the late 197~
and onh very o
of biliary tract
understanding ;-
change of attite -
diagnosed. and -
extent of the d .-
closely related -
liver atrophy, v
IS NOW dpprecic
available as a e
{CT scanning. -
of paticnts whe
anee ('U!S‘ld('r("’: -
frequentiy diag
per cent of case -

Radial re-
dapparatus logs
Roux-cn-Y - Th
being loss thay
in whon: ther
liver or mto th
the hilar blood
sectoral hiepats
wvolvement o
removal of the
This artide o
whom hopatic -
operative appre

*Professor of So-c
Transplantat
*Semor Lecturer

gradiate Me

Surgical Clinies « -\




