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Purpose: Hepatoid carcinoma of the ovary (HCO) and hepatoid carcinoma of the uterus
(HCU) are rare malignancies that can be difficult to distinguish from other diseases such as
hepatocellular carcinoma. In extremely rare cases, patients are negative for a-fetoprotein
(AFP) by immunohistochemistry. Here we report 3 cases of HC of the female reproductive
system, including 1 that was negative for AFP.

Patients and Methods: Three women aged 48, 56, and 67 years were treated at Qilu Hospital
of Shandong University for HCO or HCU. We describe these cases in detail, including clinical
features, diagnosis, treatment, and outcome, and review similar cases reported in the literature.
Results: All of our patients underwent surgery including hysterectomy and bilateral adnex-
ectomy, and were treated with platinum-based chemotherapy. One patient died 3 months after
the operation, and the other 2 are alive 22 and 63 months post surgery.

Conclusion: The first-choice treatment for HCO and HCU is staging surgery, which should
be followed by platinum-based chemotherapy.

Keywords: HCO, HCU, therapy, prognosis

Introduction

Extrahepatic hepatoid carcinomas (HCs) are a rare group of aggressive tumors with
clinical and pathologic features similar to hepatocellular carcinoma (HCC). Ishikura
and Scully first proposed the concept of a “hepatoid carcinoma” in 1987 when they
described a case involving the ovary that was immunopositive for a-fetoprotein
(AFP).! Positive staining for AFP by immunohistochemistry was considered to be
an essential feature of this tumor.> Another case of AFP-producing endometrial
adenocarcinoma was reported in 1988. These tumors can arise in many tissues
outside the liver (most commonly in the stomach) but rarely occur in the female
reproductive system.” > Here we report 3 such cases that were treated at Qilu
Hospital of Shandong University. The patients were aged 48, 56, and 67 years; 2
had hepatoid carcinoma of the ovary (HCO), with negative staining for AFP in 1
case; and the third patient had hepatoid carcinoma of the uterus (HCU).

Case Report

Case | (AFP Immunonegativity)
A 66-year-old postmenopausal female (G2P2L.2) was admitted to our hospital with
abdominal pain and distension that had persisted for 20 days and emesis that had
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lasted for 7 days. The patient had a history of bilateral
tubal ligation but no family history of gynecologic cancer,
hepatitis, or any other hepatopathy, and was negative for
hepatitis B surface antigen (HBsAg) at admission.
Physical examination revealed a giant (10x15 cm) irregu-
lar lump in her abdominopelvic cavity but no hepatosple-
nomegaly or lymphadenopathy. Her cervix uteri was
atrophic and the uterus was undetectable to the touch.
The shifting dullness test yielded a positive result.

A heterogeneous hypoechoic solid tumor measuring
13x12x8.1 cm with unclear margin was observed in the
bottom left area of the abdominal cavity by color Doppler
ultrasound. The tumor contained a few liquid dark areas
and streaked bloodstream signals. The uterus was con-
tracted to 4.3x3.9x2.8 cm. A sonolucent area of fluid
was observed in the abdominal cavity at a depth of
7.1 cm, which increased to about 11 cm after 15 days.
An enhanced computed tomography (CT) scan of the
abdomen and pelvis revealed multiple masses with hetero-
geneous density, with the largest measuring 13.8 cm in
diameter. The omentum and peritoneum were thickened,
but the liver and lymph nodes showed no abnormalities
(Figure 1A). Levels of tumor markers were as follows:
cancer antigen (CA)125, 795.40 U/mL (normal: <35 U/
mL); CA153, 735.52 U/mL (normal: <25 U/mL); CA199,
162.80 U/mL (normal: <39 U/mL); and cytokeratin 19
fragment (CYFRA21-1), 18.54 ng/mL (normal <3.3 ng/
mL). Serum AFP level was 2.05 ng/mL, which was within
the normal range (<20 ng/mL).

The patient was diagnosed with a malignant ovarian
tumor and underwent hysterectomy as well as dissection of
bilateral adnexa, greater omentum, and metastatic nodules on
the mesentery and in the pelvic cavity. About 2 L of pale
bloody ascites was removed. Bilateral ovaries were slightly
enlarged with cauliflower-like neoplasms on the surface. The
right oviduct was thickened but the left oviduct was normal.
An enormous cystic solid tumor measuring 15%10x9 cm was
found beside the colon sigmoideum that was tightly adhered
to the mesentery and had an 8-cm long crevice.
A cauliflower-like neoplasm approximately 8x7 cm in size
was observed near the splenic flexure of the colon, but exci-
sion was not attempted because of its tight adhesion to the
spleen and transverse colon. Numerous tumor nodules were
present on the omentum majus, with the largest one approxi-
mately 5%6 cm in diameter in the omental bursa. Friable
cauliflower-like neoplasms of variable size were observed
on the peritoneum and mesentery. The gall bladder was
enlarged to about 5x5 cm and the vermiform appendix was

tortuous and thickened. No abnormalities were observed in
the liver. Histopathologic analysis of frozen sections strongly
suggested the possibility of sex cord stromal tumors. The
final diagnosis was stage IIIC HCO.

The patient completed 1 cycle of carboplatin (450 mg)
and docetaxel (90 mg) but refused additional cycles of
chemotherapy because of serious side effects. The patient
died 3 months after her surgery. The pathologic findings
are shown in Figure 2 and supplementary Figure 1.

Case 2

A 48-year-old postmenopausal female (G5P2A3L2) was
admitted to our hospital with a left lower abdominal mass
with tenderness that had persisted for 5 days. The patient had
a history of Budd-Chiari syndrome and no family history of
gynecologic tumors. She had no history of hepatitis or any
other hepatopathy, and was negative for HBsAg at admis-
sion. Physical examination revealed a hard 8x9x10 cm mass
in the left adnexa area along with tenderness. No abnormality
was found in the right adnexa or uterus.

Ultrasonography showed a 10.3x8.6 cm solid mass in
the left adnexa area. High blood flow signals were
observed and the depth of the sonolucent area of fluid in
the abdominal cavity was about 4.0 cm. There was no
significant abnormality in the liver. The enhanced CT
scan revealed a lesion in the subcapsular area of the right
lobe of the liver that was highly suggestive of a metastatic
tumor (Figure 1B). Enhanced magnetic resonance imaging
(MRI) showed circular T1 and T2 signals and an annular
high diffusion-weighted imaging (DWI) signal in the sub-
capsular area of the right lobe of the liver, with uneven
annular enhancement and a diameter of about 2.2 cm that
supported the possibility of a metastatic tumor
(Figure 1C). Portal hypertension and cholecystitis were
observed. In the left adnexa area, there was a round cystic
mass about 9.5x8.8 cm in size with uneven density,
slight
(Figure 1D). The tumor was considered as originating in

unclear boundary, and uneven enhancement
the ovary. The density of fat space in the peritoneal cavity
around the tumor was increased, and the boundary
between the colon and surroundings was unclear. There
were no enlarged lymph nodes in the pelvic cavity. Serum
levels of biochemical markers were as follows: CA125,
81.95 U/mL (normal: <35 U/mL); CA724, 8.73 U/mL
(normal: <6.9 U/mL); and anti-Miillerian hormone, 0.01
U/mL (normal: 0.05-2.06 ng/mL). Serum AFP was extre-
mely elevated at >24,200.00 ng/mL, which decreased to

3334.00 ng/mL 12 days after the surgery.
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Figure | CTand MR images of cases: (A) for CT image of case |; (B) for CT image of case 2; (C) for MR image of case 2; (D) for CT image of case 2; (E) for MR image of

case 3; (F) for MR image of case 3.

The patient underwent exploratory laparotomy. There
was cystic enlargement of the left ovary, which was about
8x8x6 cm with an incomplete capsule and anabrotic surface.
No obvious abnormalities were found in the appearance of
the right adnexa and uterus, and there were no visible tumors
or other abnormalities in the liver and intestines.

Frozen sections from the left adnexectomy showed
poorly differentiated adenocarcinoma. The patient under-
went extrafascial hysterectomy, bilateral bilateral adnex-
ectomy, greater omentum resection, pelvic lymph node

dissection, para-aortic lymph node sampling, and
appendectomy.

The final pathologic diagnosis was stage IC2 HCO.
Tumor cells were large and polygonal with cytoplasm
ranging from pink and granular to clear. Nuclei are round
to oval with distinct nucleoli. The cells resembled those of
HCC. Immunostaining results were as follows: AFP(+),
arginase (Arg)-1(+), glypican (GP)3(+), hepatocyte paraf-
fin 1 (+), cytokeratin (CK)8/18(+), Sal-like protein

(SALL)4(-), cluster of differentiation (CD)117(-), CD30

Cancer Management and Research 2021:13

submit your manuscript

1627

Dove


http://www.dovepress.com
http://www.dovepress.com

Liu et al

Dove

€

D

Figure 2 Pathological findings for case |: (A) (H&Ex100), (B) (H&E%200), Microscopically, tumor cells are large and polygonal, with abundant and eosinophilic cytoplasm.
The nuclei were lightly stained and appeared round or ovoid, some cells were binucleated, the nucleoli were obvious, mild atypia, and mitotic figures were seen. The nuclei
are lightly stained, round or ovoid, with obvious nucleoli, and some of the cells are binucleate. Slight atypia and mitotic figures are visible. The tumor has an infiltrative
growth and is poorly demarcated from normal tissue. (C) negative stain for AFP(x100). (D) partial positive stain for Hepatocyte-paraffin |(%100). Besides, we got

immunohistochemical analysis as follows: PAX8(-), P53(-), P16(-), ER(-), PR(-).

(-), AFP(+), oa-inhibin(-), CK(*), CK7(-), octamer-
binding protein (OCT)4(—), chromogranin (Cg)A (-),
synaptophysin (Syn)(—), paired-box (PAX)8(—), estrogen
receptor (ER)(—), progesterone receptor (PR)(—), Wilms’
tumor (WT)(—), and Ki67(40%+).

The patient completed 6 cycles of intravenous che-
motherapy with paclitaxel liposome (270 mg) plus carbo-
platin (600 mg). Serum AFP level decreased to 127.00 ng/
mL after the first cycle and was normal after the second
cycle. The enhanced CT scan showed a small liver-
occupying lesion and enlarged retroperitoneal lymph
nodes 4 months after the operation. After consulting with
the surgeon, the lesion was determined to be metastatic
disease. The patient underwent radiofrequency ablation of
the lesion and is alive over 22 months later. At the most
recent physical re-examination, no obvious abnormality
was found in her pelvic cavity. The pathologic findings
are shown in Figure 3 and supplementary Figure 2.

Case 3

A 48-year-old premenopausal female (G3P2A1L2) was
admitted with menostaxis and menorrhagia. The patient
had a history of bilateral tubal ligation and no family

history of gynecologic malignancies. She had no history
of hepatitis or any other hepatopathy and was negative for
HBsAg at admission. Physical examination revealed
a tumor in the external cervix about 4.5 cm in diameter
with an ulcerated surface that bled on contact. Her uterus
size was equivalent to about 2 months of pregnancy, with
regular shape, good movement, and mild tenderness.
Ultrasonography showed that the size of the uterus was
increased to 11.0x7.5x6.2 c¢cm, with a regular shape and
a 2.9x2.6-cm low-echo area whose pedicle was connected
to the uterine cavity. The liquid dark area in the abdominal
cavity had a depth of 7.1 cm that increased to about 11 cm
after 15 days. An enhanced MRI scan of the pelvis and
abdomen revealed an irregular mass in the uterine cavity
near the uterine isthmus with a clear boundary and a size
of about 3x2.5%x2.6 cm, showing a high DWI signal with
the same degree of enhancement as the myometrium
(Figure 1E). No abnormal signals were found in bilateral
adnexa and rectum, and multiple small lymph nodes <1 cm
in diameter were present in the pelvic cavity. The signal of
the liver parenchyma was nonhomogeneous (suggesting
fibrosis), and no abnormal enhancement was observed in
any phase of the enhanced scan (Figure 1F). There were
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Figure 3 Pathological findings for case 2: (A) (H&Ex100), (B) (H&Ex200),Microscopically, tumor cells are large and polygonal, with abundant and eosinophilic cytoplasm.
The nuclei lightly stained are round, elliptic or irregular in shape, with inconspicuous nucleoli. Some of the nuclei are vacuolated with chromatin squeezed under the
thickened nuclear membrane. The nuclei are highly heteromorphic, with active mitoses and some of the cells are binuclear or multinucleate. The tumor has an infiltrative
growth and is poorly demarcated from normal tissue. (C) positive stain for AFP(x100). (D) positive stain for Hepatocyte-paraffin [(%100). (E) negative stain for SALL-4
(%100). Besides, we got immunohistochemical analysis as follows: PAX8(-), P53(-), P16(-), ER(-), PR(-).

no abnormalities in the intra- and extrahepatic bile ducts or
gallbladder and no obvious enlargement of lymph nodes in
the abdominal cavity and retroperitoneum. Serum levels of
carcinoembryonic antigen (CEA), CA-125, CA-153,
CA-199, CA-724, and a CYFRA21-1 were within normal
ranges. Two months before admission, the patient’s serum
AFP level was 1210 ng/mL (normal: <20 ng/mL), and the
maximum level before surgery was 8191 U/l

The patient had been treated by curettage at a local
hospital, and pathologic analysis of the biopsy indicated
a malignant tumor. Pathologic findings from another hos-
pital suggested the possibility of metastatic HCC, while
primary hepatoid yolk sac tumor (HYST) could not be
excluded. A tentative diagnosis of placental site tropho-
blastic tumor with focal infiltration of muscle tissue was
made after 1 week based on the following immunohisto-
chemistry results: CK(+), AFP(+),human chorionic gona-
dotropin (hCG)(—), human placental lactogen (hPL)(-),
smooth muscle actin (SMA)(—),a-inhibin (—), hepatocyte
paraffin 1 (-), and GP3(-). Clinical examination was
necessary in order to exclude liver cancer metastasis.
Histopathologic examination at our hospital revealed
with abundant

epithelioid cells cytoplasm in the

endometrial tissues, and hepatoid adenocarcinoma was
considered based on immunohistochemical analysis at
our hospital, which yielded the following results: CK(+),
AFP(+), epithelial membrane antigen (EMA)(+), vimentin
(=), OCT—4(-), al antitrypsin(£), hepatocyte paraffin 1(-),
and GPC3(-).

The patient was diagnosed with endometrial cancer and
underwent modified radical hysterectomy, bilateral adnexect-
omy, pelvic lymph node dissection, and anterior sacral lymph
node resection. Bilateral adnexa appeared normal, and there
were several enlarged lymph nodes in the pelvic cavity. By
dissecting the uterus, a dark purple neoplasm about
4x3x3 cm in size was found in the upper part of the uterine
cavity near the fundus that had invaded the superficial muscle
layer and caused local necrosis, with no obvious abnormal-
ities in the cervix. Frozen sections showed localized endo-
metrial carcinoma infiltrating into the superficial muscle
layer. The final pathologic diagnosis was stage IA HCU.

The patient’s serum AFP level gradually decreased to
4212 ng/mL on the second day after the operation and to
680.6 ng/mL 7 days later. She received 6 cycles of intra-
venous chemotherapy with taxol (240 mg) and carboplatin
(600 mg). After the first cycle, serum AFP decreased and
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after the second cycle, the level was below the normal
range. There were no abnormalities in serum AFP level or
by liver imaging during follow-up, and the patient remains
alive over 63 months later. Pathologic findings are shown
in Figure 4 and supplementary Figure 3.

Discussion

Ovarian cancer is one of the most common gynecological
malignancies, accounting for 2.5% of all female cancers and
21% of malignancies of the female genital tract. It is often
diagnosed in the late stages and has poor prognosis, with
a low cure rate (<40%) and accounting for 5% of total cancer
deaths in women in the United States.® Five subtypes of
ovarian carcinoma that together account for over 95% of
cases have been distinguished based on histopathologic,
immunohistochemical, and molecular genetic features—
namely, high-grade serous (70%), endometrioid (10%), clear
cell (10%), mucinous (3%), and low-grade serous (<5%)
carcinoma.” Primary HCO is a rare, aggressive tumor that
shares clinical and pathologic features with HCC and is
thought to have 2 histogenic origins—ie, superficial epithe-
lium and germ cells, although neither of these are supported
by conclusive evidence.® This tumor type was labeled as HC

because it lacked an adenocarcinomatous component,' until
the possibility of a surface epithelial origin was suggested.”'”

Only 39 cases of HCO have been reported to date;
most patients have been postmenopausal females ranging
in age from 27 to 78 years, with a median age of 55 years.
Most cases were diagnosed at a late clinical stage and
presented with abdominal distension and lower abdominal
pain with rapid progression of the disease. Primary HCU is
also rare, with only 11 cases reported in the literature.
Most patients were postmenopausal women except for
our 48-year-old patient, with an average age of 64 years.
The adenocarcinomatous component coexisted in all cases,
and sarcomatous components were observed in 2 cases.
HCU has very poor prognosis, with the majority of
patients experiencing tumor recurrence or death within
12 months of diagnosis (Tables 1 and 2).

Most HCO patients have a higher-than-normal serum
AFP level, with only 3 recorded cases of normal AFP
levels. CA-125 levels were also higher than normal in
most patients. CT and ultrasound imaging showed
a unilateral (occasionally bilateral) mass that was gener-
ally solid or accompanied by partial cystic components.
Both of our HCO patients had solid pelvic masses that

Figure 4 Pathological findings for case 3: (A) (H&Ex100), (B) (H&Ex200),Microscopically, tumor cells are large and polygonal, with abundant and eosinophilic cytoplasm.
The nuclei were round or oval in shape, varied in size, and some cells were binucleate. The nuclear membrane was thickened, the nucleus was pale stained, the nucleolus was
obvious, atypia was not obvious, and mitotic figures were seen. The tumor tissue is poorly defined from normal tissue and shows infiltrative growth. (C) positive stain for
AFP(x100). (D) negative stain for Hepatocyte-paraffin 1(x100). Besides, we got immunohistochemical analysis as follows: PAX8(-), P53(-), P16(-), ER(-), PR(-).
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Table | Clinical Features, Treatment, and Outcomes of HCO
Case | Age | Site/Size (cm) Stage AFP CAI25 | Post-Operative Treatment | Outcome Reference
| 42 | L64R54 1B NA NA Chemoradiation Dead (5 years) [1]
2 71 L 20 nc NA NA Radiation Alive (2 years) [1]
3 57 | R105%x75x%x55 |[@ NA NA NA Dead (4 months) [11
4 78 | NA |[@ 2420 NA Melphalan Dead (8 months) [11
(postop)
5 68 [ RI0x6x5 1l NA NA Chemoradiation Dead (10 months) [1]
6 43 L6x7x7,R6x nc 74 158 Cisplatin/epirubicin/ifosfamide | Alive (2 years) [2]
6x8
7 42 | RI7x6 1A 600 NA Carboplatin/paclitaxel Dead (16 months) [5]
8 64 | RI8x17x 16 1A 23,170 58 IP cisplatin; chemotherapy Alive (2 years) [9]
9 72 | L95R54 1] NA 802 Carboplatin Recurred (6 months) [10]
10 69 [ LI2 1A 590 I Patient declined NA [
I 53 L10 1B 257,522 | Normal | Carboplatin/paclitaxel Alive (13 months) [
12 76 | L16 1B 24,000 NA None Alive (4 years) [
13 46 L 4.5 R 6.5 1l b30,000 414 Carboplatin/paclitaxel; NA [12]
sorafenib
14 41 L 3x5 Advanced 3359 114.7 Sorafenib shifted to NA [13]
stage combination of paclitaxel aNA
carboplatin
15 62 | R82x78x64 1A 2450 NA Bleomycin/vinblastine/cisplatin; | Dead (I3 months) [14]
cisplatin/etoposide;
cyclophosphamide/mitomycin/
5-fluorouracil
16 52 [ NA 1] 2500 Elevated | Carboplatin/ Recurred (7 months) [15]
cyclophosphamide/cisplatin
17 35 L35 x 30 A 358 Normal | Cyclophosphamide/cisplatin/ Recurred/Dead (18/22 [16]
carboplatin/etoposide; months)
paclitaxel
18 53 L9x8x6;R8x 1] NA 250 Cisplatin/cyclophosphamide Alive (12 months) [17]
7%x6
19 6l L12x9 1] 73,080 80 IP cisplatin; cisplatin/ Dead (20 months) [18]
5-fluorouracil/etoposide
20 64 | R23x17x 16 nc 900 53 Cisplatin/cyclophosphamide; Recurred/Dead (18 [19]
cisplatin/paclitaxel/radiation; months/5 years)
cisplatin/paclitaxel
21 36 [ LI0x8x8 nc NA 888 NA NA [20]
22 57 | RI3x9x8 NA 24,879 NA None Alive (3 years) [21]
23 63 R 16 %12 1A 454 85 Cisplatin/cyclophosphamide Alive (7 months) [22]
(Continued)
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Table | (Continued).

Case | Age | Site/Size (cm) Stage AFP CAI25 | Post-Operative Treatment | Outcome Reference
24 40 | RI11x95x%x3 1l 32,338 1297 Chemotherapy Alive (6 months) [23]
25 50 [LIOx8R7x6 nc 2 538 Cisplatin/paclitaxel; cisplatin/ Dead (2 years) [24]

gemcitabine; doxorubicin
26 65 | RI2x10x6 1] 329,732 402 Cisplatin/paclitaxel NA [25]
27 42 | LIIx7x7 NA NA 70 NA NA [26]
28 42 | L6x4x3 | NA NA Chemoradiation following NA [27]
recurrence
29 55 LIl x8x7 nc 249 168 Intraop IP nitrogen mustard; Alive (10 months) [28]
docetaxel/nedaplatin
30 53 [ L7x7x6,R9x nc 761 125 Carboplatin/paclitaxel Alive (15 months) [29]
7%x6
31 57 | NA 12 x12x 12 nc 397 1247 Intraop IP paclitaxel; Alive (28 months) [30]
carboplatin/paclitaxel;
radiation (lumbar metastasis)
32 73 | L25x17x 13 nc 2396 NA Carboplatin/paclitaxel Alive (26 months) [31]
(postop)
33 78 L 3.9x4.1;R NA 150 100 Palliative chemotherapy Dead(l month) [32]
6.8%9.9 (distant metastasis)
34 47 | R 10x10x7 NA 451.2 325.6 Chemotherapy Dead (3 months) [33]
35 47 | Multiple masses NA 6669 144 CRS plus HIPEC(paclitaxel) Alive (22 months) [34]
coalescing to
a maximum
diameter of 10
36 27 | RO 1A 1210 10.05 Bleomycin/etoposide/platinum | Alive(36 months) [35]
37 65 LI3 IC 83,164.6 340.8 Carboplatin/paclitaxel Dead(3| months) [36]
38 66 | L 15%10, 8x7; nc 2.05 7954 Carboplatin/docetaxel Dead (3 months) Present
omental bursa (normal) case |
5x4
39 48 | R 8x8x6 IC2 >24,200 81.95 Paclitaxel liposome/carboplatin | Alive (22 months) Present
case 2

Notes: Part of the table is cited from Randolph LK's report.3I (OA, CC BY-NC-ND).

were partially cystic with abundant blood flow signals by
ultrasound examination. Microscopically, primary HCO
behaves like HCC, with tumor cells arranged in sheets,
cords, or trabeculae, sometimes with glandular and papil-
lary structures. Cells usually have an eosinophilic cyto-
plasm with large and irregular nuclei that show high
mitotic activity. Both of our patients showed typical patho-
logic manifestations. AFP is the most commonly used

biochemical marker for HCO and is negative in rare

cases. Despite negative immunostaining for AFP, these
carcinomas with typical histologic features of a HC have
been classified as HC' as was undifferentiated carcinoma
with abundant eosinophilic cytoplasm and immunonega-
tivity for AFP.? In our patient who was negative for AFP
by immunohistochemistry, the tumor consisted of solid
sheets of cells with abundant eosinophilic cytoplasm, dis-
tinct cell borders, and centrally located nuclei with promi-
nent nucleoli, which is a typical histologic feature of HC.
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Table 2 Clinical Features, Treatment, and Outcomes of HCU
Age | Site/Size (cm) Stage AFP CAI125 | Post-Operative Outcome Reference
Treatment
86 | Body 10.5 x 6 x 3.7 NA 7824 14.3 Chemotherapy (VP-16), Recurred after [8]
radiation surgery || months,
alive >36months
6l Body NA NA 453 99.2 Chemotherapy NED, 12 months [37]
(carboplatin/paclitaxel)
65 Cx 3.0x25x%x20 IBI 105 NA Radiation Recurred, 12 months [38]
63 Body 5 NA 5060 NA Chemotherapy Dead, 12 months [39]
(carboplatin/paclitaxel)
68 | Body ~Cx | 35%x35x 15 NA 2800 NA NA NA [40]
66 | Body 6 A 351(4 days NA Chemotherapy NED, 8 months [41]
after (carboplatin/
operation) cyclophosphamide/
doxorubicin)
60 | Body 6x5x4 NA 31,950 Normal | Chemotherapy Dead, 12 months [42]
(carboplatin/
cyclophosphamide/
doxorubicin)
66 Body ~Cx NA NA 16,170 NA Radiation Dead, 32 months [43]
62 | Body ~Cx NA NA 280 NA Chemotherapy Dead, 4 months [44]
(carboplatin/
cyclophosphamide/
doxorubicin)
6l Body 3.0x1.5%0.9 Advanced 2533 Normal | Radiation;Chemotherapy Dead, | 6months [45]
stage (paclitaxel, carboplatin)
48 Body 4.0%3.0 1A 1210 Normal | Chemotherapy (taxol, Alive 63months Present
carboplatin) case 3

Note: Part of the table is cited from Ishibashi K's report® (OA, CC BY-NC-ND).

Abbreviations: HCC, hepatocellular carcinoma; HCO, hepatoid carcinoma of the ovary; HCU, hepatoid carcinoma of uterus; CT, computed tomography; MR, Magnetic
Resonance; CA, cancer antigen; AFP, a-fetoprotein; CD, cluster of differentiation;CK, cytokeratin; DWVI, diffusion-weighted imaging; GPC3, glypican 3; HBsAg, hepatitis
B surface antigen; HNF-4a, hepatocyte nuclear factor 4 alpha; OCT4, octamer-binding protein 4; SALL4, Sal-like protein 4, CYFRA21-1, cytokeratin-|9-fragment; AMH, anti-
mullerian hormone; PSTT, placental site trophoblastic tumor; HYST, hepatoid yolk sac tumor; L, left; R, right; NA, not available; NED, no evidence of disease.

AFP production is closely coupled to cell division and the
degree of cell differentiation; neoplastic cells only transi-
ently produce AFP, leading to negative AFP staining.
Thus, AFP immunopositivity is not essential for diagnos-
ing AFP-secreting tumors such as HCO.?

HYST is another ovarian tumor characterized by hepa-
toid differentiation and AFP production that should be
distinguished from  HCO, relatively
straightforward.'> HCO can be distinguished from HCC
based on detection of hepatocyte paraffin 1 and the pre-

which is

sence of bile, microscopic findings, and immunonegativity

for CA125.%° In addition to hepatocyte paraffin 1, HCC is
positive for SALLA4, a frequently used marker of germ cell
tumors.?” We consider that diffuse positivity for SALL4 is
suggestive of HYST rather than HCO, especially in
women of childbearing age. However, immunopositivity
for SALL4 has been reported in HCO cases. Our case 2
was negative for SALL4. The presence of a surface epithe-
lial carcinoma component strongly favors a diagnosis of
HC over HYST.!" One study suggested that immunohisto-
chemical detection of hepatocyte nuclear factor (HNF)-4a
may be helpful in distinguishing between hepatoid
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adenocarcinoma and the solid component of high-grade
endometrioid adenocarcinomas, because all examined
cases of endometrioid adenocarcinoma were negative for
HNF-40; these authors speculated that liver-enriched
nuclear factors such as HNF-4a may be involved in hepa-
tic differentiation of the tumor,® although the underlying
molecular mechanism is unclear.

According to our review, survival time in patients with
HCO ranged from 1 month to 5 years (2- and 5-year
survival rates <50% and <10%, respectively). The prog-
nosis of patients with HCU is equally poor, with only one
patient (our case 3) surviving >5 years. The optimal treat-
ment for HCO remains to be determined. Most cases are
treated as ovarian-like cancer—ie, with surgery plus che-
motherapy (carboplatin plus paclitaxel). The tyrosine kinase
inhibitor sorafenib has been used as a second-line treatment
but its efficacy is undetermined; in one study, second-line
sorafenib was discontinued because AFP level increased
and the disease progressed,'> and in another study the
patient’s condition deteriorated after 2 months of treatment
and the chemotherapy regimen was switched to carboplatin
plus paclitaxel.'> However, one case treated with sorafenib
achieved a progression-free survival of 7 months.*® All of
our patients underwent cytoreductive surgery for their
tumor and received postoperative chemotherapy with car-
boplatin/docetaxel and carboplatin/paclitaxel liposome. The
patient with HCU who was treated with carboplatin plus
paclitaxel liposome responded well to this regimen and
>56 months.

Hysterectomy and bilateral adnexectomy were performed

achieved a progression-free survival
in all cases of HCU reported to date and most patients
received adjuvant chemotherapy while some were treated
with radiotherapy. Two of our patients were treated with 6
cycles of chemotherapy and did not receive radiotherapy;
our case 3 was diagnosed with stage IA HCU and achieved

a good clinical outcome after treatment.

Conclusion

Based on our 3 cases and review of the literature, we
conclude that first-line treatment for both HCO and HCU
should be staging surgery followed by platinum-based
chemotherapy.
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