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Abstract

We describe a patient with a ruptured and rapidly enlarging secondary tumor of the liver
metastasized from an o-fetoprotein (AFP)-producing gastric cancer. The ruptured liver
metastasis was successfully treated by transarterial embolization (TAE) followed by hepatic
resection. A 65-year-old woman was admitted to our hospital with residual gastric cancer. No
liver metastasis was detected by preoperative computed tomography (CT), or
ultrasonography, and total gastrectomy was performed. Microscopically, the tumor was a
poorly differentiated adenocarcinoma invading no deeper than the subserosa, with positive
staining for AFP and positive staining for Ki67 in approximately 80% of the tumor cells.
Severe venous and lymphatic involvements were evident. The serum AFP level was 100 ng/
ml at 3 weeks after the total gastrectomy, but decreased to 16 ng/ml by the end of
postoperative month 3. At 6 months, the patient was referred and readmitted to our hospital
with sudden severe pain in the upper abdomen. She was admitted in a state of shock with
laboratory findings of anemia. A liver tumor surrounded by effusion was detected in segment
8 and diagnosed as a ruptured liver metastasis. Emergency arteriography revealed a large
hypervascular tumor, and a TAE performed promptly thereafter was successful in improving
the blood pressure. A second TAE was performed 2 months after first TAE due to a dramatic
elevation of serum AFP to 180,000 ng/ml. The second TAE decreased the patient’s serum
AFP to 2,200 ng/ml, but the level remained in the abnormal range. A right hepatectomy was
performed after confirming the absence of other detectable metastatic tumors. The resected
specimen contained a well-defined tumor, measuring 6 X6 cm that appeared almost necrotic
under microscope. Over the 6 years since the hepatectomy, no recurrence has appeared and
serum AFP has remained within the normal range.
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Introduction

Hepatic tumors often rupture spontaneously in
patients with hepatocellular carcinoma (HCC), but
rarely in those with hepatic metastasis. The
spontaneous rupture of a hepatic tumor is a
potentially life-threatening condition', that urgently
requires accurate diagnosis and adequate
management, such as transarterial embolization
(TAE) or an operation. Even when emergency
hepatectomy is performed for the treatment of
ruptured hepatic tumors, the operative mortality
rates are very high (285~545%)*". We reported
that TAE followed by elective hepatectomy was an
effective treatment in patients with ruptured HCCs".

Although o-fetoprotein (AFP) is best known as
marker for HCC and yolk sac tumor, serum AFP
levels are sometimes elevated in patients with
primary gastric cancers, as well’. Gastric cancers
that produce AFP generally metastasize to multiple
sites in the liver and have an extremely poor
prognosis’. In this paper we describe the successful
use of TAE followed by hepatic resection to treat a
patient with a rapidly enlarging and ruptured liver

metastasis from an AFP-producing gastric cancer.

Case Report

A 65-year-old woman with residual gastric cancer
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(Fig. 1A) was admitted to the First Department of
Surgery at Nippon Medical School in November
1997. The patient had received a distal gastrectomy
for a gastric ulcer many years earlier at the age of
35. No liver metastasis was detected by preoperative
tomography (CT) (Fig. 2A), or

ultrasonography, and total gastrectomy was

computed

performed (Fig. 1B). Microscopically, the tumor was
a poorly differentiated adenocarcinoma invading no
deeper than the subserosa, with positive staining for
AFP and positive staining for the cell proliferation
marker Ki67 in approximately 80% of the tumor
cells. Severe venous and lymphatic involvements
were evident (Fig. 3A, B, C). The tumor cells had
metastasized to the lymph nodes along the greater
curvature. The serum AFP level was 100 ng/ml
(normal, <20 ng/ml) at 3 weeks after the total
gastrectomy, but decreased to 16 ng/ml by the end
of postoperative month 3. CT performed 3 months
after the total gastrectomy, revealed no evidence of
liver metastasis. At 6 months after the surgery, the
patients was referred and readmitted to our hospital
with sudden severe pain in the upper abdomen. Her
blood pressure and pulse on admission were 86/46
mmHg, and 130/min. Routine laboratory tests
showed anemia:red blood cell count 264x10'/ul,
hemoglobin 9.1 g/dl, and hematocrit 27.2%. No
serologic evidence of hepatitis B or C virus infection
was found. CT (Fig. 2B) and ultrasonography (Fig.

4) detected a liver tumor surrounded by effusion in

1T

Fig. 1 Endoscopic examination (A) and resected specimen (B) revealed residual gastric cancer.
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Fig. 2 No liver metastasis could be detected by
preoperative computed tomography (A). A
liver tumor surrounded by effusion was
detected in segment 8 at 6 months after the
total gastrectomy (B).

segment 8, and the case was diagnosed as a
ruptured liver metastasis. Emergency arteriography
revealed a large hypervascular tumor in segment 8
(Fig.5A), and a TAE performed promptly
thereafter was successful in improving the blood
pressure. Upper abdominal pain and general
condition were improved gradually, but the serum
AFP level jumped sharply from 68,710 ng/ml before
the TAE to 180,000 ng/ml 2 months after the
procedure. An angiography performed 2 months
after the TAE, detected a residual hypervascular
area in the liver tumor, prompting us to perform a
second TAE (Fig.5B). The serum AFP was
reduced to 2,200 ng/ml after the second TAE, but it
remained in the abnormal range. A right
hepatectomy was performed after confirming the
absence of other detectable metastatic tumors. The
specimen resected from segment 8 included a well-

defined tumor, measuring 6X6 cm that appeared
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almost necrotic under microscope (Fig.6). The
postoperative course was uneventful, and the patient
was discharged on postoperative day 15. Serum
AFP decreased to 220 ng/ml by postoperative day
15, and to 7 ng/ml by the end of postoperative
month 2. Over the 6 years since the hepatectomy, no
recurrence has appeared and serum AFP has

remained within the normal range (Fig. 7).

Discussion

While spontaneous ruptures are a comparatively
common presentation of HCC, the mechanisms that
lead to them remain obscure. Factors such as
central necrosis in a rapidly growing HCCs,
hemorrhage and venous congestion inside the
tumors coagulopathy due to underlying cirrhosis,
and even minor traumas can cause sudden increases
in pressure within the tumors, facilitating their
ruptures in the peritoneum”".

Ruptures of metastatic liver tumors are
uncommon. Among the published reports on
spontaneous ruptures of hepatic metastasis, this is
first report to describe a ruptured metastatic liver
tumor metastasized from an AFP-producing gastric
cancer.

Hemostat is the foremost concern when a liver
tumor spontaneously reptures. Some reports have
recommended, selective hepatic artery ligation® or
emergency hepatectomy” as the treatments of
choice in patients with limited tumors® and
preserved liver function, followed by TAE as the
next best alternative”. TAE has several advantages
over the other methods, however the procedure has
been effective in controlling 70~100% of bleeding
HCCs and has an in-hospital mortality rate in the
range of 0 to 29.4%°" ™. Emergency hepatectomy
(285~545%)*" has had a higher operative
mortality than elective hepatectomy (0% )*%,
According to Shimada et al.”, patients with ruptured
HCCs who undergo TAE alone have a lower median
survival than patients treated by TAE followed by
hepatic resection.

Among gastric cancers, 2% to 6% are reported to
produce AFP® AFP is generally not measured

before the corrective surgeries. In 1 study showing
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Fig. 3 Microscopically, the resected gastric tumor was a poorly differentiated adenocarcinoma that
invaded no further than the subserosa (H.E. X20) (A). Positive staining for AFP (x20) (B)

and positive staining for Ki67 in approximately 80% of the tumor cells (x40) (C) are shown.
The resected liver tumor was almost necrotic (HE. x2) (D).

an elevation of AFP in only 2% of patients”, the
authors concluded that routine measurement of AFP
was of no value in staging or managing patients
with gastric cancer.

AFP-producing gastric cancer has a higher
malignant potential (higher proliferative activity, less
apoptosis, and richer neovascularization) than AFP-
negative gastric cancer. The present case showed
positive Ki-67 staining in about 80% of the tumor
cells, a finding suggestive of aggressive growth
tumor. AFP-producing cancers have been associated
with a higher incidence of concomitant lymph node
metastasis, lymphatic and venous invasion in gastric
wall, liver metastasis, lower radical resectability
rates, and a poorer prognosis than ordinary
advanced gastric cancers. Liver metastasis has been
reported to occur in as many as 70% to 80% of
cases. Approximately half of these are
metachronous, with serum AFP usually elevating to
R17 G&B C3 A abnormal levels before the lesions are detected by

imaging™”".

Fig. 4 Abdominal ultrasonography revealed a
hyperechoic mass in segment 8. Metastatic liver tumors from AFP-producing
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Fig. 5 Emergency arteriography revealed a huge hypervascular tumor in segment 8 (A) and TAE
was performed. Another angiography performed 2 months after the TAE, revealed a residual
hypervascular area in the liver tumor, prompting us to perform a second TAE (B).
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Fig.6 The resected specimen contained a well-

defined tumor, measuring 6 X6 cm.

gastric cancer are usually unresectable due to the
multiplicity of metastases. In fact, only 4 liver
resections for synchronous or metachronous
metastases have been previously reported™™. A
synchronous case reported by Tsurumachi et al®
showed no sign of recurrence for 1 year after
hepatectomy, while a metachronous case reported
by Chang et al® underwent two hepatectomies on
separate occasions. The tumor recurred and serum
AFP rose sharply in Chang’s patient 3 months after
hepatic resection, and the patient died 23.5 months
after the initial gastrectomy. When Sato et al*®
partially resected a liver metastasis, they noted no
sign of recurrence at 1 year after this operation®. In

our case, the ruptured liver metastasis from an

total gastrectomy TAE(1®) TAE(2") rt. hepatectomy
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Fig. 7 Changes in the serum o-fetoprotein level

Seruma fetoprotein level (ng/dl)

AFP-producing gastric cancer was treated by
hepatic resection, and no tumor recurrence has been
detected in the ensuing 6 years. Curative treatment
was performed by TAE followed by hepatic
resection.

In conclusion, we encounterd a ruptured liver
metastasis from an  AFP-producing  gastric
carcinoma. The metastasis was successfully treated
with TAE followed by hepatic resection, and no
tumor recurrence has been detected over the 6
years since the hepatectomy. TAE followed by
hepatectomy is an effective treatment even for

ruptured liver metastasis.



J Nippon Med Sch 2005;72(4)

10.

11.

12.

13.

References

. Chen CY, Lin XZ, Shin JS, Lin CY, Leow TC, Chen

CY, Chang TT: Spontaneous rupture  of
hepatocellular carcinoma: A review of 141 Taiwanese
cases and comparison with nonrupture cases. J Clin
Gastroenterol 1995; 21: 238—-242.

. Lai EC, Wu KM, Choi TK, Fan ST, Wong [

Spontaneous ruptured hepatocellular carcinoma: An
appraisal of surgical treatment. Ann Surg 1989; 210:
24-28.

Dewar GA, Griffin SM, Ku KW, Lau WY, Li AK:
Management of bleeding liver tumours in Hong
Kong. Br J Surg 1991; 78: 463-466.

Yoshida H, Onda M, Tajiri T, Umehara M, Mamada
Y, Matsumoto S, Yamamoto K, Kaneko M, Kumazaki
T: Treatment of spontaneously ruptured
hepatocellular carcinoma. Hepatogastroenterol 1999;
46: 2451-2453.

Adachi Y, Tsuchihashi J, Shiraishi N, Yasuda K, Etoh
T, Kitano S: AFP-producing gastric carcinoma:
multivariate analysis of prognostic factors in 270
patients. Oncology 2003; 65: 95-101.

Amemiya H, Kono K, Mori Y, Takahashi A, Ichihara
F, Tizuka H, Sekikawa T, Matsumoto Y:High
frequency of c-Met expression in gastric cancers
producing alpha-fetoprotein. Oncology 2000; 59: 145—
151.

Zhu LX, Wang GS, Fan ST: Spontaneous rupture of
hepatocellular carcinoma. Br J Surg 1996; 83: 602-607.
Chen M, Yan Y, Lee T:Transcatheter hepatic
arterial embolization followed by hepatic resection
for spontaneous rupture of hepatocellular carcinoma.
Cancer 1986; 58: 332—335.

Vivarelli M, Cavallari A, Bellusci R, De Raffele E,
Nardo B, Gozzetti G: Ruptured hepatocellular
carcinoma: an important cause of spontaneous
haemoperitoneum in Italy. Eur J Surg 1995; 161: 881—
886.

Sato Y, Fujiwara K, Furui S, Ogata I, Oka Y,
Hayashi S, Ohta Y, Jlio M, Oka H:Benefit of
transcatheter arterial embolization for ruptured
hepatocellular carcinoma complicating liver cirrhosis.
Gastroenterology 1985; 89: 157-159.

Yamagata M, Maeda T, Ikeda Y, Shirabe K,
Nishizaki T, Koyanagi N: Surgical results of
spontaneously ruptured hepatocellular carcinoma.
Hepatogastroenterol 1995; 42: 461-464.

Cherqui D, Panis Y, Rotman N, Fagniez PL:
Emergency liver resection for spontaneous rupture
of hepatocellular carcinoma complicating cirrhosis.
Br J Surg 1993; 80: 747-749.

Okazaki M, Higashihara H, Koganemaru F,
Nakamura T, Kitsuki H, Hoashi T, Makuuchi M:

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

241

Intraperitoneal hemorrhage from hepatocellular
carcinoma: emergency chemoembolization or
embolization. Radiology 1991; 180: 647—651.

Nouchi T, Nishimura M, Maeda M, Funatsu T,
Hasumura Y, Takeuchi J:Transcatheter arterial
embolization of ruptured hepatocellular carcinoma
associated with liver cirrhosis. Dig Dis Sci 1984; 29:
1137-1141.

Hsieh JS, Huang CJ, Huang YS, Sheen PC, Huang TJ:
Intraperitoneal hemorrhage due to spontaneous
rupture of hepatocellular carcinoma: treatment by
hepatic artery embolization. AJR 1987; 149: 715-717.
Miyamoto M, Sudo T, Kuyama T:Spontaneous
rupture of hepatocellular carcinoma: a review of 172
Japanese cases. Am ] Gastroenterol 1991; 86: 67-71.
Shimada R, Imamura H, Makuuchi M, Soeda ],
Kobayashi A, Noike T, Miyagawa S, Kawasaki S:
Staged hepatectomy after emergency transcatheter
arterial embolization for ruptured hepatocellular
carcinoma. Surgery 1998; 124: 526-535.

Cheng J, Crompton C, Meropol N:Uncommon
cancers of the stomach. In Textbook of Uncommon
Cancers. 2nd edition (Raghavan D, Brecher M,
Johnston D, Meropol N, Moots P, Thigpen J, eds),
1999; pp389-394, John Wiley and Son, Chichester.
Szymendera JJ, Szawlowski AW, Nowacki MP,
Kowalska M, Kaminska JA, Kozlowicz-Gudzinska I:

Serum levels of carcinoembryonic antigen,
gastrointestinal  cancer-associated antigen and
alphafetoprotein in staging and management of

patients with advanced carcinoma of the stomach.
Int J Biol Markers 1987; 2: 19-24.

Takahashi Y, Mai M, Ogino T, Ueda H, Sawaguchi K,
Ueno M: Clinicopathological study of AFP-producing
gastric cancer. Significance of AFP in gastric cancer.
J Jpn Sur Soc 1987; 88: 696—700.

Tsurumachi T, Yamamoto H, Watanabe K, Honda I,
Watanabe S, Yamada S, Jingu K, Satomi D, Fujita M:
Resection of liver metastasis from alpha-fetoprotein-
producing early gastric cancer; report of a case. Surg
Today 1997; 27: 563-566.

Chang YC, Nagasue N, Kohno H, Taniura H, Uchida
M, Yamanoi A, Kimoto T, Nakamura T:
Clinicopathological features and long-term results of
o-fetoprotein-producing  gastric Am ]
Gastroenterol 1990; 85: 1480—-1485.

Sato Y, Nishimaki T, Date K, Shirai Y, Kurosaki I,
Saito Y, Watanabe T, Hatakeyama K: Successful
resection of metachronous liver metastasis from
a-fetoprotein-producing gastric cancer: report of a
case. Surg Today 1999; 29: 1075-1078.

cancer.

(Received, January 27, 2005)
(Accepted, March 15, 2005)




