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A Case of Hepatocellular Carcinoma With Sarcotomatous Change
Arising After Repeated Transcatheter Arterial Embolization
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We report a case involving a moderately differenti-
ated hepatocellular carcinoma (HCC) developing into
an HCC with sarcomatous change after repeated
transcatheter arterial embolization (TAE). In a 56-
year-old patient with an alcoholic hepatitis, multiple
HCC lesions were detected by abdominal ultrasono-
graphy. A dynamic arterial-phase computed tomo-
graphy (CT) demonstrated a moderately differentiated
HCC with a 2cm-diameter tumor in segment II, a 1
cm-diameter tumor in segment VI, and two 6mm-di-
ameter tumors in segment VII. TAE was performed on
this patient three times. After this therapy, the HCC in
segment II was completely healed, but a new nodule
developed in segment VI 22 months after the first TAE
procedure, and the HCC rapidly grew, involving ad-
joining organs. Eventually, the patient died as a result
of failure of liver function and multiple organs.

Autopsy findings showed a massive hepatic necrotic
hemorrhage with a tumor measuring 14 cm involving
segment VI with massive invasion into the peritoneum.
Several nodules were scattered through segments IV,
V, and VIII. Lymph node metastases were observed in
the paragastric, retroperitoneal, and lung hilar regions.
Histologically, the massive hepatic tumor consisted of
spindle cells or pleomorphic cells compatible with sar-
coma. Other nodules were diffusely involved in the ne-
crosis and partially remained as well to moderately
differentiated trabecular HCC. There was no transi-
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tional line between the HCC and sarcomatous spindle
cells. An immunohistochemical study showed that the
sarcomatoid cells were positively stained for smooth
muscle actine (SMA), CD(@17) (c-KIT), and anti-
melanosoma monoclonical anti-(AE1/AE3) and nega-
tively stained for anti-cytolceratine (CAMb5) high-
molecular-weight keratine (HMWK), vimentin CD34,
desmin, S-100, and HMB-45. These results strongly
suggest that the lesion showing a sarcomatous appear-
ance represents a sarcomatous change of the HCC
rather than a complication of the HCC and sarcoma
as result of repeated TAE. It is noteworthy that re-
peated TAE may be related to the development of
sarcomatous HCC. Therefore, attention must be given
to the occurrence of a sarcomatous lesion when TAE

is performed in the case of HCC.
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INTRODUCTION

The basic histological pattern of an hepatocellular
carcinoma (HCC) is a trabecular pattern that resem-
bles the normal structure of the liver. However, it is
also known that HCC exhibits various histological
features even in the same cancerous nodule. Among
these various histological features, the coexistence of
a sarcomatous appearance has sporadically been re-
ported (1-9). In many such cases, it is difficult to de-
cide whether the HCC with a sarcomatous lesion is

caused by sarcomatous changes in the HCC or by
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complications involving the HCC and the sarcoma.
The nature of the sarcomatous appearance in the
HCC is not clearly understood (10).

Recent advances in medical treatments for HCC,
such as transcatheter arterial embolization (TAE),
percutaneous ethanol injection (PEI), percutaneous
microwave coagulation, and radiofrequency ablation
(RFA), have improved the local control and survival
rates. While HCC cases with sarcomatous features are
of HCC with

sarcomatous changes have risen markedly in recent

uncommon, the number cases
years (11), and it is possible that the development of
sarcomatous changes is connected to anticancer ther-
apy. To our knowledge, there have been few reports
of HCC with sarcomatous changes after TAE. We re-
port herein a case of HCC with rapidly developing

sarcomatous changes after TAE.

CASE REPORT

The patient was a 56-year-old man with a 20-year
history of chronic liver disease related to alcoholic
hepatitis. He consumed approximately 500 ml ~ 600
ml of alcohol daily. His liver function was mildly in-
jured, and the serum hepatitis B virus (HBV) and
hepatitis C virus (HCV) were not detected. Further-
more, he had no history of autoimmunohepatitis.
Accordingly, these results demonstrated that his liver
dysfunction was due to alcoholic injury. At the same
time, he was receiving medication for antihy-
pertension and diabetes mellitus. In November 2004,
small, multiple space-occupying lesions (SOLs) were
detected during an abdominal ultrasonography. As a
result, the patient was admitted to the hospital in
February 2005 for the treatment of an HCC tumor
measuring 2 cm in diameter in segment II, another
measuring 1 cm along with two smaller HCC tumors
in segment VI, and a small 6 mm HCC tumor in seg-
ment VII of the liver. The first TAE was performed
on the lesion of the HCC tumor in segment II (Fig.
1) because hypervascularity was demonstrated during
angiography in that segment of the liver. After the
TAE procedure, the follow-up was conducted at the
Nagami Clinic. The patient’s liver function was al-
most normal, and the status of diabetes mellitus was
also within normal limits. In June 2005, a second

TAE was performed to the HCC tumor in segments

Fig. 1. A dynamic arterial phase CT in February 2005
demonstrates a hypervascular tumor in segment II (-) of
the liver and another tumor in segment VI

V and VI. At this point, an abdominal dynamic arte-
rial phase computed tomography (CT) demonstrated
that the HCC tumors in segments V and VI were
strongly stained, and TAE was performed on these
segments. Lipiodol CT demonstrated that there were
no new HCC tumors in segment II and that the two
HCC tumors in segments V and VI were filled with
sufficient lipiodol (Figs. 2 and 3). In December
2006, a lipiodol CT was performed and demonstrated
the recurrence of an HCC in segment VI; therefore,
a third TAE targeted that recurrence (Figs. 4 and 5).
In April 2007, the patient was admitted to the Matsue
Red Cross Hospital with high fever, general fatigue,
abdominal distension, and leucocytosis. Laboratory
testing upon admission yielded the following findings:
serum albumin, 3.0 g/dl; serum bilirubin, 1.2 mg/dl;
aspartate aminotransferase (AST), 50 IU/I; alkaline
aminotransferase (ALT), 46 IU/I; lactate dehydro-
genase (LDH), 269 IU/l; alkine phosphatase (ALP),
408 IU/lI; gamma glutamyltranspeptidase, 144 U/,
indocyanine green 15-min retention, 22%; serum C-
reactive protein (CRP), 0.48 mg/dl (standard level,
<0.2 mg/dl); serum alpha-fetoprotein (AFP), 8 ng/ml
(<10 ng/ml); protein induced by vitamin K absence
or antagonist-Il (PIVKA-II), 37 mAU/ml (<40
mAU/ml); serum carcinoembryonic antigen (CEA),
3.5 ng/ml (<5.0 ng/ml); CA19-9, 28 U/ml (<40
U/ml). A dynamic CT upon admission demonstrated
that an HCC with an 8cm-diameter tumor in segment
VI extrahepatically invaded adjoining organs (Figs. 6
and 7). A percutaneous tumor biopsy showed that the
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Fig. 2. A lipiodol CT demonstrated that the HCC tumor Fig. 3. A lipiodol CT demonstrated that the HCC tumor
in segment V was filled with enough lipiodol (). in segment VI was filled with enough lipiodol (-).

Fig. 4. In December 2006, a lipiodol CT was performed Fig. 5. In December 2006, a lipiodol CT was performed
and demonstrated the HCC recurrence in segment VI (-). and demonstrated the HCC recurrence in segment VI (-).

Fig. 6. In April 2007, a dynamic CT upon admission Fig. 7. In April 2007, a dynamic CT upon admission
demonstrated that an HCC with an 8cm-diameter tumor in demonstrated that an HCC with an 8cm-diameter tumor in
segment VI extrahepatically invaded adjoining organs (-). segment VI extrahepatically invaded adjoining organs (-).
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main tumor was mainly composed of necrotic tumor
tissues, fibrosis, and extremely little tumor-like tissue
free from necrosis. The tissue free of necrosis was
edematous and contained spindle-oval-shaped atypical
cells with hyperchromatic nuclei and giant atypical
which
sarcomatous feature. The tumor stain of the HCC in

cells with swollen nucleolar bodies, is a
segment VI disappeared after the fourth therapy of
TAE in segment VI of the liver. In May 2007, a
local recurrent tumor of 1.5 cm in segment VI and a
new nodule of 1 cm in diameter were detected in
segment VI. Bone metastasis developed, and the main
tumor in segment VI grew rapidly. A dynamic CT re-
vealed that the hypervascular tumor in segment VI
had rapidly enlarged to 14 cm in diameter and pro-
gressed to extrahepatic proliferation in May 2007.

Target needle biopsy of the tumor in segment VI re-
vealed diffuse involvement of spindle-shaped sarco-
matoid cells. An immunohistochemical study showed

that the sarcomatoid cells were positively stained for

URLA

Fig. 8. Autopsy findings showed a massive hepatic ne-
crotic hemorrhage measuring 14 cm in the tumor (-).

SMA, c-KIT, vimentin, S-100, and epithelial mem-
brane antigen (EMA). The patient’s general condition
deteriorated rapidly, and he died on July 1, 2007.
Autopsy findings showed a massive hepatic ne-
crotic hemorrhagic tumor measuring 14 cm and in-
volving segment VI with massive invasion into the
diaphragm (Figs. 8 and 9). Several nodules were
scattered through segments IV, V, and VIII. Lymph
node metastases were observed in the paragastric,
retroperitoneal, and lung hilar regions. Histologically,
the massive hepatic tumor consisted of spindle cells
or pleomorphic cells (Fig. 10). Other nodules were
diffusely involved in the necrosis and partially re-
mained as well to moderately differentiated trabecular
HCC (Fig. 11). There was no transitional line be-
tween the HCC and sarcomatous spindle cells. An
immunohistochemical study showed that the sarco-

matoid cells were positively stained for SMA, c¢-KIT,

Fig. 10.A histological examination during autopsy showed
a massive hepatic tumor consisting of spindle cells or
pleomorphic cells.

Fig. 9. Autopsy findings showed a massive hepatic ne-
crotic hemorrhage measuring 14 cm in the tumor (-).

Fig. 11. A histological examination during autopsy showed
a hepatic tumor consisting of well to moderately differen-
tiated trabecular HCC.
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and AE1/AE/3 and negatively stained for CAMD,
HMWK, vimentin CD34, desmin, S-100, and HMB-
45,

These results confirmed that the tumor was com-

patible with a sarcomatous hepatic cellular carcinoma.

DISCUSSION

Edomonson and Steiner (2) reported that an HCC
with a sarcomatous appearance was a carcinosarcoma,
and they speculated that it could represent two inde-
pendent tumors in collision; a second less likely pos-
sibility was that the spindle cells represented a
peculiar metaplasia of liver cell carcinoma. Leevy et
al. (12) defined the carcinosarcoma and sarcomatous
elements. Isomura (6) reported a case in which a part
of an HCC showed a transition from a trabecular
HCC to a sarcomatous appearance, and he regarded
it as a sarcomatous change. Tsujimoto et al. (9) re-
ported a similar case as a sarcomatous change. On
the other hand, Jaffe (1), Shin et al. (7), and
Nagamine et al. (8) interpreted an HCC with a
sarcomatous appearance to be a double cancer, i.e.,
an HCC and a hepatic sarcoma. Kuwano et al. (4)
reported a case of an HCC with osteoblast-like giant
cells and considered it to be an association of an
HCC and a sarcoma; however, they did not rule out
the possibility that it might be a product of the
metaplasia of an HCC.

The present case developed a sarcomatous carci-
noma during treatment for a well-differentiated HCC.
The differential diagnosis of a sarcomatous carcinoma
from true sarcomas is not always easy. Most sarco-
matous areas associated with hepatic tumors are con-
sidered to be sarcomatous carcinomas, not true sarco-
mas. In the present case, the autopsy showed tumors
with sarcomatous features and an ordinary HCC.
Furthermore, an immunohistochemical study demon-
strated positive staining for SMA, c¢-KIT, and
AE1/AE3, while CAM5, HMWK, vimentin, CD34,
desmin, S-100, and HMB 45 stains were negative in
the sarcomatous areas. In general, SMA is stained
specifically in epithelial cells, and vimentin is stained
in mesenchymal cells (13). Because our case had
both the epithelial and mesenchymal phenotypes in
the sarcomatous area, it was diagnosed to be a
sarcomatoid carcinoma originating from an HCC.

The incidence of HCC with sarcomatous change is
reported to be 2.2-9.4% in primary liver cancers
(13,14). This incidence has increased remarkably
over the past several years (11). One of the causes
is indicated to be anticancer therapy. In fact, a
sarcomatous appearance was found in 20.9% of HCC
that had undergone anticancer therapy (11), such as
a one-shot injection of anticancer agents into the he-
patic artery or TAE. In contrast, a sarcomatous ap-
pearance was seen in only 4.2% of HCC that
underwent conservative therapy (11).

The mechanism of sarcomatous changes by antican-
cer therapy remains unknown. It is only presumed
that anticancer therapy induces a phenotypic change
in HCC cells. Although the present case repeatedly
received TAE, a tumor biopsy performed in May
2007 demonstrated that it was moderately differenti-
ated HCC. In dynamic CT, local recurrent tumors
after TAE were hypervascular. Furthermore, consider-
ing that the sarcomatous HCC progressed very rap-
idly from May 2007, it is quite unlikely that a
sarcomatous HCC was present before TAE. Therefore,
it is highly possible that TAE was the cause of the
phenotypic conversion from moderately differentiated
HCC to sarcomatous HCC. In fact, it has been re-
ported that thermal stress increases oxidative DNA
modifications (15) and induces chromosomal gains
and/or losses in vitro (16). Therefore, thermal stress
is a potential carcinogenic or mutagenic factor. HCC
cells remaining viable after TAE may result in pheno-
typic conversion to a sarcomatous tumor. Seki et al.
(17) have also reported an HCC that progressed rap-
idly after TAE. This report supports the possibility
that TAE induces a morphological change in tumor
cells. Further studies with sufficient cases as a long-
term follow-up are needed to clarify this. The present
case indicates that TAE may cause a sarcomatous
change and that complete necrosis with a sufficient
safety margin is indispensable in the treatment of
HCC.

The basic growth pattern of HCC in the liver is the
replacing pattern, whereas that of tumor cells with
sarcomatous appearance shows a sinusoidal growth
pattern. The sinusoidal growth pattern is commonly
observed in poorly differentiated HCC, and extra-
hepatic metastasis has been reported to be more fre-
quent in HCC with a sinusoidal growth pattern
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(18,19). This may be a reason for the high incidence
of extrahepatic metastasis in cases with a sarcomatous
appearance. An additional characteristic finding is the
presence of advanced necrosis in the tumor.

REFERENCES

) Jaffe RH (1924) Sarcoma and carcinoma of the
liver following cirrhosis. Arch Intern Med 33: 330-
342.

(0) Edmonson HA and Steiner PE (1954) Primary
carcinoma of the liver: A study of 100 cases
among 48,900 necropsies. Cancer 7: 462-503.

[0) Chang WL, Agha FP and Morgan WS (1983)
Primary sarcoma of the liver in the adult. Cancer
51: 1510-1517.

(0) Kuwano H, Sonoda T, Hashimoto H and Enjoji
M(1984) Hepatocellular carcinoma with osteoclass-
like giant cells. Cancer 54: 837-842.

() Shibasaki K, Kojima N, Fujita K, Katono S,
Kohama T, Yoshikawa A, Tashiro S, Ichida F and
Sekine O (1975) Long-term survived cases of
hepatocellular carcinoma and those
clinicopathological study: Three cases of protracted
clinical course. Kanzo 16: 431-440. (Eng Abstr)

() Isomura T, Arakawa M, Wada T and Shimokawa
Y (1979) Hepatocellular carcinoma with sarcoma-
like transformation: A case report. Acta Hepatol
Jpn 20: 70-75.

() Shin P, Ohmi S and Sakurai M (1981) Hepato-
cellular carcinoma combined with hepatic sarcoma.
Acta Pathol Jpn 31: 815-824.

(0) Nagamine Y, Sasaki K, Kaku K and Takahashi M
Hepatic sarcoma associated with hepatoma. Acta
Pathol Jpn 28: 645-691.

() Tsujimoto M, Aozasa K, Nakajima Y and Kariya
M (1984) with
sarcomatous proliferation showing an unusual and
widespread metastatis. Acta Pathol Jpn 34: 839-
845.

10) Kakizoe S, Kojiro M and Nakashima T (1987)
Hepatocellular carcinoma with sarcomatous change:

Hepatocellular ~ carcinoma

Clinicopathological and immunohistochemical stud-
ies of 14 autopsy cases. Cancer 59: 310-316.

11) Koda M, Maeda Y, Matsunaga Y, Miura K,
Murawaki Y and Horie Y (2003) Hepatocellular
carcinoma with sarcomatous change arising after

radiofrequency ablation for well-differentiated

hepatocellular carcinoma. Hepatology Research 27:
163-167.

12) Leevy CM, Popper H and Sherlock S (1979)
Diseases of the liver and biliary tract. London:
Castle House Publications T7-78.

13) Haratake J and Horie A (1991) An immuno-
histochemical study of sarcomatoid liver carcino-
mas. Cancer 68: 93-97.

14) Kojiro M, Sugihara S, Kakizoe S, Nakashima O
and Kiyomatsu K (1989) Hepatocellular carcinoma
with sarcomatous change: A special reference to
the relationship with anticancer therapy. Cancer
Chemother Pharmacol 23: 4-8.

15) Will O, Mahler HC, Arrigo AP and Epe B
(1999) Influence of glutathione levels and heat-shock
on the steady-state levels of oxidative DNA base
modifications in mammalian cells. Carcinogenesis
20: 333-337.

16) Boukump P, Popp S, Bleul K, Tomakidi E,
Burzle A and Fusenlg NE (1999) Tumorigenic
convension of immortal human skin keratinocytes
(HuOsT) by clevatol temperature. Oncogene 18:
5638-5645.

17) Seki T, Tamai T, Ikeda K,
Nishimura A, Yamashiki N, Nakagawa T and Inoue

Imamura M,

K (2001) Rapid progression of hepatocellular car-

cinoma after transcatheter arterial chemoem-
bolization and percutaneous radiofrequency ablation
in the primary tumor region. Eur J Gastroenterol
Hepatol 13: 291-294.

18) Nakashima T, Kojiro M, Sugihara S (1984) A
study of extrahepatic metastasis in hepatocellular
carcinoma. Kurume Med J 47: 468-474.

19) Nakashima T, Arakawa M, Kojiro M Igakkai
Zasshi (1984) Pathological study of hepatocellular
carcinoma with a pedunculated growth: Patho-
logical study of pedunculated hepatocellular carci-
noma. Kurume Igakkai Zasshi 47: 794-807.

20) Lo CM, Ngan H, Tso WK, Liu CL, Lam CM,
Poon RT, Fan ST and Wong J (2002) Randomized
controlled trial of transparterial lipiodol chemoem-
bolization for unresectable hepatocellular carci-
noma. Hepatology 35: 1164-1171.

21) Koda M, Murawaki Y, Mistuda A, Oyama K,
Okamoto K, Idobe Y, Suou T and Kawasaki H
(2001) Combination

therapy with transcatheter



Hepatocellular carcinoma with sarcomatous change

arterial chemoembolization and percutaneous etha-

nol injection alone for patients with small
hepatocellular carcinoma: A randomized control
study. Cancer 92: 1516-1524.

22) Naki T, Wakabayashi M, Nakagawa T, Iiho T,
Shino T, Kunioda K, Sato M, Uchiyama S and
Inoue K (1994) Ultrasonically guided percutaneous
microwave coagulation therapy for small hepato-
cellular carcinoma. Cancer 74: 817-825.

23) Livraghi T, Goldberg SN, Lazzaroni S, Meloni F,
Solbiati L and Gazelle GS (1999) Small hepato-
cellular carcinoma: Treatment with radio-frequency
ablation versus ethanol injection. Radiology 210:

655-661.

53

24) Poon RT, Fan ST, Tsang FH and Wong J (2002)

Locoregional therapies for hepatocellular carci-
noma: A critical review from the surgeon’s per-
spective. Ann Surg 235: 466-486.

25) Komada N, Yamagata M, Komura K, Hayashi K,
Murayama T, Kataoka H, Koono M and Tsubouchi
H (1997)
sarcomatous change arising in primary biliary cir-
rhosis. J Gastroenterol 32: 95-101.

26) Morishita Y, Etori F, Sawada K, Kachi H,
Yamada T, Kawamori T and Tanaka T (1998)

Sarcomatous hepatocellular carcinoma with malig-

Hepatocellular ~ carcinoma  with

nant ascites: A report of two cases. Acta Cytol 42:
759-764.





