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Abstract

Gestational trophoblastic neoplasia (GTN) is a group of pregnancy-
related malignancies caused by trophoblast cells, including invasive
mole, choriocarcinoma, placental site trophoblastic tumor (PSTT), and
epithelioid trophoblastic tumor (ETT). The diagnosis of GTN is often
made by monitoring the serum level of human chorionic gonadotropin
(hCG) with histological confirmation. Distinguishing between these
entities is important for determining the appropriate treatment, but the
differential diagnosis is not always straightforward. We report a case of
GTN in a 35-year-old woman who had massive vaginal bleeding and
persistently elevated hCG after intrauterine curettage for hydatidiform
mole. She underwent total abdominal hysterectomy, and the histopatho-
logical examination revealed a biphasic proliferation of prominently
atypical syncytiotrophoblast cells. The tumor had a high mitotic count,
and the Ki-67 index was 50-90%. Immunohistochemical staining for
atypical trophoblast cells showed weak diffusely in most but strong
positive in partial for hCG, positive for human placental lactogen
(hPL), negative for p63, and negative for Sal-like protein 4 (SALL4).
Immunohistochemical results rather likely suggested PSTT; however,
a high Ki-67 index, and hematoxylin and eosin stain (H&E) findings
tended to be indicative of choriocarcinoma. She has been on a good
course without recurrence for more than 3 years after surgical treat-
ment. SALL4 has been reported to be a reliable immunohistochemi-
cal marker which is expressed in 100% of choriocarcinoma but not in
PSTT or ETT. Our search of the literature did not reveal any SALL4-
negative choriocarcinoma. We report a case of SALL4-negative GTN
that could not be categorized as either choriocarcinoma or PSTT with a
review of the literature. This rare case is valuable and may be helpful in
the diagnosis of GTN in the future.
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Introduction

Gestational trophoblastic disease (GTD) refers to a group of
benign and malignant conditions related to pregnancy, and the
latter is known as gestational trophoblastic neoplasia (GTN).
GTN is a rare tumor group arising from the malignant trans-
formation of placental tissue and includes invasive mole, cho-
riocarcinoma, placental site trophoblastic tumor (PSTT) and
epithelioid trophoblastic tumor (ETT) [1, 2]. The common
trophoblastic stem cell develops along two lines of trophoblas-
tic differentiation, namely villous and extravillous [3]. Inva-
sive mole and choriocarcinoma are derived from villous troph-
oblasts, whereas PSTT and ETT are derived from extravillous
trophoblasts [2, 4]. Choriocarcinoma can be thought of as a
more undifferentiated trophoblastic tumor compared to PSTT
and ETT because the latter two show phenotypic characteris-
tics of extravillous intermediate trophoblast cells [5].

Choriocarcinoma is the most frequent GTN. Because of
its rapid growth and strong tendency to metastasize, it is con-
sidered the most aggressive form of GTN. The incidence of
choriocarcinoma is estimated to be 3 per 100,000 pregnancies
in Europe and North America, compared to 23 per 100,000
in Southeast Asia [6]. Choriocarcinoma is preceded by any
type of gestational event: previous benign molar pregnan-
cies (50%), abortions or ectopic pregnancies (25%), and term
or preterm deliveries (25%) [7]. The most common clinical
manifestation is vaginal bleeding associated with high se-
rum hCG levels, and other symptoms are directly associated
with metastatic disease [8]. Choriocarcinoma responds well to
chemotherapy [6]. Patients with choriocarcinoma often wish
to preserve their fertility, so they are frequently treated with
chemotherapy alone rather than hysterectomy.

Whereas, PSTT is the rarest form of GTN, with an es-
timated incidence of 1 in 100,000 pregnancies, representing
only 0.23-3% of all GTNs, and has the highest mortality rate
[6, 7]. In PSTT, long-term survival (about 90% at 10 years) is
expected for stage I after hysterectomy. However, 10-15% of
cases are advanced at onset, and mortality can be up to 25% if
metastasis occurs [9]. PSTT mostly occurs following healthy
pregnancies, as previous complete mole history and abortion
are observed in only 16% and 13%, respectively [8, 10]. The
most common symptom of PSTT is vaginal bleeding, similar
to choriocarcinoma, whereas serum human chorionic gonado-
tropin (hCG) levels are lower although elevated compared to
choriocarcinoma [1]. PSTT can be curative if the lesion is lim-
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Figure 1. Transvaginal ultrasonography showed a 26 x 17 mm hyperechoic mass in the uterus; sagittal plane (a) and transverse

plane (b).

ited to the uterus. However, PSTT is often resistant to several
chemotherapies because PSTT cells invade uterine muscle fib-
ers and tend to spread through lymphatic pathways. Due to
these characteristics, surgery is the most appropriate treatment;
however, cases with extrauterine extension have poor progno-
sis [7, 9].

GTN may be cured in 98% of cases if a correct diagno-
sis is made initially [5]. It is clearly important to distinguish
choriocarcinoma from PSTT and ETT because their clinical
management and prognosis differ significantly as mentioned
above. Recent reports indicate that grayscale ultrasonography,
spectral and power/color Doppler techniques play an impor-
tant role in the diagnosis, staging, and management of GTD
[11]. It has also been reported that ultrasonography may pre-
dict delayed response to chemotherapy and drug resistance in
stage I low-risk GTN [12]. A recent history of molar gestation,
high levels of hCG, histopathologic characteristics, and diffuse
hCG immunostaining are features of choriocarcinoma. Some
specific tissue biomarkers are also becoming more prevalent
[1, 8, 13]. However, despite the difference in characteristic
clinicopathological features, it is not always easy to make an
accurate diagnosis.

Case Report

A 35-year-old woman, gravida 7 para 5 visited her previous
doctor following a positive result on a pregnancy test at 11
weeks of gestation. Transvaginal ultrasonography demonstrat-
ed a polycystic tumor in the uterus, and the blood level of hCG
was 56,000 mIU/mL, which indicated a possibility of tropho-
blastic disease. She underwent intrauterine curettage, and the
specimens were histopathologically diagnosed as total hyda-
tidiform mole. After curettage, the level of hCG did not decline
steadily. She was referred to our hospital because of abundant
vaginal bleeding 12 weeks after curettage. Transvaginal ultra-
sonography revealed a 26 x 17 mm hyperechoic mass in the
uterus (Fig. 1), and the level of hCG was 3,457 mIU/mL. The
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results of thoracoabdominal computed tomography (CT) and
head magnetic resonance imaging (MRI) showed no evidence
of metastases. Because she did not select fertility-sparing ther-
apy, total hysterectomy with bilateral salpingectomy was per-
formed 13 weeks after curettage. The tumor was completely
resected, so we omitted adjuvant chemotherapy. Five weeks
after the surgery, the level of hCG decreased below the detec-
tion limit. She has been in a good course without recurrence
for more than 3 years after the treatment.

Pathological findings

Macroscopic examination of the surgical specimen showed a
2-cm dark red nodule protruding into the uterine cavity from
the fundus (Fig. 2).

Histological examination showed biphasic proliferation
with pleomorphic syncytiotrophoblast-like cells and prolifera-
tive cytotrophoblast-like cells (Fig. 3). The chorionic villi were
not identified in the tumor. These atypical trophoblast cells infil-
trated the muscle layer in a sheet-like fashion with areas of hem-

Figure 2. Macroscopic findings revealed a 2-cm dark red nodule pro-
truding into the uterine cavity from the fundus.
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Figure 3. Hematoxylin and eosin staining showed prominent atypical cells arranged in biphasic proliferation of syncytiotropho-
blasts and cytotrophoblasts, infiltrating the muscle layer in a sheet-like form, with hemorrhage and necrosis. Tumor cells showed
marked cytologic atypia, with a high mitotic count of 15 - 17 mitoses/10 high-power fields (HPFs).

orrhage and necrosis. The tumor had a high mitotic count with
15 - 17 mitoses/10 high-power fields (HPFs) and showed a high
Ki-67 index in 50-90% of trophoblasts. Immunohistochemical
staining for atypical trophoblast cells revealed positivity for
CAMS.2 and weak positivity in most and strong in partial for
hCG (Fig. 4). These cells were positive for human placental lac-
togen (hPL) and negative for p63. Sal-like protein 4 (SALL4),
which is considered a new useful marker for distinguishing cho-
riocarcinoma from PSTT and ETT, was mostly negative in tu-
mors. The immunohistochemical results rather likely suggested
PSTT. However, hematoxylin and eosin stain (H&E) findings,
such as biphasic proliferation with hemorrhage and necrosis,
severe nuclear atypia, and a high Ki-67 index, tended to be con-

sistent with choriocarcinoma. Although this case had difficulty
distinguishing between choriocarcinoma and PSTT, we finally
decided to treat it as a malignant trophoblast tumor with features
of choriocarcinoma rather than PSTT.

Discussion

Choriocarcinoma typically presents as bulky and destructive
masses in the uterus with extensive hemorrhage and necrosis.
Deep myometrial invasion is often seen and occasionally leads
to uterine perforation. Histologically, choriocarcinoma is dis-
tinguished from invasive mole by the absence of villi. Chorio-

Figure 4. Immunohistochemical staining of atypical trophoblast cells. Ki-67 was expressed in 50-90% of tumor cells (a). Tumor
cells were positive for CAM5.2 (b), weakly diffusely and strongly positive in partial for hCG (c), positive for hPL (d), negative for
p63 (e), and negative for SALL4 (f); positive control for SALL4 in a case of adenocarcinoma with enteroblastic differentiation (g).
hCG: human chorionic gonadotropin; hPL: human placental lactogen; SALL4: Sal-like protein 4.
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carcinoma reveals a biphasic to triphasic pattern, with sheets
or cords of mononuclear tumor cells that are large, interme-
diate trophoblasts with abundant amphophilic to eosinophilic
cytoplasm and/or smaller cytotrophoblasts, rimmed by layers
of multinuclear syncytiotrophoblast cells. It is associated with
rapid mitotic activity, nuclear atypia, pleomorphism, extensive
necrosis, and hemorrhage [1, 13, 14].

On the other hand, PSTT typically invades the myometrium
as nodular, round, solid masses ranging from 1 to 10 cm in size.
Deep myometrial invasion and focal hemorrhage and necrosis
are seen in nearly half of the cases. Histologically, the villi are
also not seen in PSTT. A monomorphic population of extravil-
lous cytotrophoblast-like cells from the implantation site makes
up most PSTT. The tumor cells form cords, nests, and sheets.
In the myometrium, where the extravillous cytotrophoblast in-
vades, causing a distinct separation of the muscle fibers, PSTT
presents intense vascular invasion, in which malignant cells
and fibrinoid material take the place of blood vessel walls, with
little necrosis or inflammation within the lesions [1, 13, 14].
The tumor cells have a low mitotic count, with 2 - 4 mitoses/10
HPF [8]. PSTT can be differentiated from choriocarcinoma by
the absence of a two-cell pattern, relatively low mitotic activity,
and low tendency to hemorrhagic necrosis.

Choriocarcinoma must be distinguished from PSTT be-
cause they require different treatments, based on chemother-
apy and surgery for localized tumors, respectively. However,
the differential diagnosis is not easy to address, even though
the cellular components of the various trophoblastic tumors
have characteristic morphologic features. With the increasing
prevalence of specific tissue biomarkers, an immunostaining
algorithm using a panel of markers consisting of hCG, hPL
and p63 has been proposed for the differential diagnosis of
GTN [15, 16]. The neoplastic syncytiotrophoblastic cells show
strong and diffuse positivity for hCG, and hCG is known as a
major marker for GTN. Choriocarcinoma expresses strong im-
munoreactivity for hCG, whereas PSTT is negative or weakly
positive for hCG. The other differential marker is hPL, and hPL
is expressed in the implantation site intermediate trophoblast
and syncytiotrophoblast of the placenta. hPL is recognized as a
reliable marker of PSTT but is also observed at lower expres-
sion levels in choriocarcinoma. P63 is detected diffusely in
ETT but in the cytotrophoblasts of choriocarcinomas as well.
Thus, these markers are useful, but regretfully, none of them
are completely specific to choriocarcinoma, PSTT, or ETT [15-
17]. Mitotic activity may be a marker of choriocarcinoma, as a
high Ki-67 proliferative index of greater than 90% is typically
observed in choriocarcinoma, while it is 10-30% in PSTT [18].

SALL4 is a zinc-finger transcription factor associated
with embryonic cell pluripotency [19]. In the fetus, SALL4
was detected in gonadal germ cells, renal and intestinal epithe-
lia, and hepatocytes. However, the SALL4 gene is switched off
during development and is expressed only in germ cells until
adulthood, although its distribution in human tissues is incom-
pletely characterized. SALL4 has been identified as a reliable
immunohistochemical marker for germ cell tumors, showing
perfect sensitivity [20]. In a recent report, SALL4 was ex-
pressed in 100% of choriocarcinomas and was not detected in
PSTT and ETT [17]. Since choriocarcinoma can be considered
the most primitive type of GTN, it may particularly express
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the stem cell marker SALL4. SALL4 would be useful in dis-
tinguishing choriocarcinoma from PSTT and ETT. However,
SALLA4 positivity could not be induced by tumor stem cells but
might simply reflect the low level of differentiation of chorio-
carcinoma compared to PSTT and ETT. Previous reports have
indicated that SALL4 plays an important role in tumorigenesis
and tumor cell invasiveness through its correlation with TGF-f3
signaling genes [21]. Furthermore, SALL4 has been reported
to be detected in poorly differentiated tumors in many cases;
ovarian serous carcinomas, urothelial and gastric carcinomas,
cholangiocarcinomas and small cell carcinomas [20].

In our case, trophoblastic tumor cells revealed a biphasic
pattern, invading the myometrium with hemorrhage and necro-
sis. The mitotic count and Ki-67 index were high. These results
indicated choriocarcinoma rather than PSTT. However, immu-
nohistochemical staining of the tumor cells showed weak dif-
fusion for hCG, positivity for hPL, and negativity for p63, sug-
gesting that more PSTT was more likely than choriocarcinoma.
We added SALLA4 staining, which was negative, indicating the
probability of PSTT. It was difficult to explain this discrepancy,
but we finally decided to treat this case as a malignant tropho-
blastic tumor closer to choriocarcinoma than PSTT because of
the histological features and the reason why the usual immuno-
histochemistry markers could not be completely specific.

However, assuming that this case is a malignant tropho-
blast tumor with clinical features of PSTT, more careful follow-
up is needed. Several risk factors associated with the prognosis
of PSTT have been reported, including metastases beyond the
uterus, more than 4 years after the prior pregnancy, FIGO stage
III - TV, age > 40 years, and histological features such as deep
invasion of the myometrium (> 50%), high mitotic count (>
5/10 HPF), clear cytoplasm, coagulative necrosis or invasion
into the vascular space [22, 23]. Fortunately, our case was suc-
cessfully treated with only surgery. However, it can also be
said that PSTT with histological findings of choriocarcinoma
may have a poor prognosis and the course of this case should
be monitored more carefully.

Conclusions

GTN is a rare malignant tumor. Furthermore, choriocarcinoma
is often treated with chemotherapy, so there are few reports of
histological evaluation. Here, we report a case of a SALL4-
negative malignant trophoblastic tumor that could not be clas-
sified as either choriocarcinoma or PSTT. This rare and valu-
able case may suggest the presence of malignant trophoblastic
tumors with variable features that cannot be categorized by
known diagnostic methods. The accumulation of such cases,
which do not fit into the current diagnostic concepts, is expect-
ed to be useful for the accurate diagnosis of GTN in the future.

Learning points

A recent report identified SALL4 as a reliable immunohisto-
chemical marker with perfect sensitivity, since SALL4 was
expressed in 100% of choriocarcinomas and was not detected
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in PSTT. In our case, H&E findings and a high Ki-67 index
tended to be indicative of choriocarcinoma, but immunohis-
tochemical staining of SALL4 was negative for trophoblastic
tumor cells. This case may suggest the presence of malignant
trophoblastic tumors with variable features that cannot be cat-
egorized by known diagnostic methods.
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