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Abstract
Background: ETT and PSTT are two of the rarest GTNs that
share certain features at diagnosis and management. APSN
is a relatively new entity considered as a premalignant le-
sion. Objectives and Methods: The aim of this review was to
summarize the main characteristics of each of these entities,
their diagnostic features, and their treatment’s standard of
care including fertility-sparing treatments. Outcome: This
study provides a thorough review of ETT, PSTT, and APSN.
Conclusions: The reader will gain an insight view of these
rare tumors arising from the intermediate trophoblast.

© 2024 S. Karger AG, Basel

Introduction

Epithelioid trophoblastic tumor (ETT) and placental
site trophoblastic tumor (PSTT) are the rarest gestational
trophoblastic neoplasia (GTN), which share some of their
general features such as frequency, presentation, and
treatment. Both are considered less chemo sensitive than
choriocarcinoma, that is why immunotherapy arises as a
promising treatment. Atypical placental site nodule
(APSN) is a relatively new term that is considered a
precursor lesion of PSTT and, when detected, implica-
tions on management must be discussed with the patient.
In this article, we will review the special features of each of
these rare lesions arising from intermediate trophoblast.

Placental Site Trophoblastic Tumor

Epidemiology and Pathogenesis
PSTT is one of the rarest placental tumors, primarily

evolved from intermediate trophoblast. The incidence of
PSTT ranges from 1% to approximately 3% of all GTN
cases, which can be estimated as 1–100,000 pregnancies
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[1, 2]. During a process of implantation, cytotrophoblast
cells proliferate forming villi and invading the decidua
and uterine vessels. A process of differentiation of tro-
phoblast allows to distinguish three different phenotypes,
i.e., cytotrophoblast, intermediate trophoblast, and syn-
cytiotrophoblast. Intermediate trophoblast, which shares
both features of cyto- and syncytiotrophoblast, can be
divided into sub-types, based on its location. Implanta-
tion site intermediate trophoblast (extra villous) gives rise
to PSTT [3].

Pathological Features
PSTT can vary in size, ranging from small 1-2-cm

tumors to a large mass covering the whole lining of the
uterine cavity. PSTT can grow like fibroids; however,
myometrial invasion and a perforation of the uterus in
some cases can be a hint. On a microscopic examination,
PSTT is composed of intermediate trophoblastic cells,
mostly mononuclear with eosinophilic cytoplasm, which
split myometrial fibers and invade uterine vessels with a
deposition of fibrinoid debris. The mitotic rate is low (2–4
10/HPFs) in contrast with choriocarcinoma but with
atypical figures [4]. Most cells are positive for cytokeratin
AE1/3, cytokeratin 18, CD10, HLA-G and GATA-3,
human placental lactogen (hPL), MUC-4, and Mel-CAM
(CD146). The positive expression of hCG and inhibin is
observed only within rare multinucleated cells, which
resemble syncytiotrophoblast. Contrary to choriocarci-
noma, PSTT is negative for SALL4 protein as it is a more
differentiated form of trophoblastic neoplasm than
choriocarcinoma [5]. Also, the Ki-67 index is lower in
PSTT, which in choriocarcinoma usually extends to 40%.
PSTT should be also differentially diagnosed from ex-
aggerated placental site, ETT, epithelioid smooth muscle
tumors, metastatic melanomas, and poorly differentiated
carcinomas. The characteristics of exaggerated placental
site and ETT are given in other parts of this manuscript.
The characteristic pattern of invasion, namely, vascular
invasion, cannot be seen in abovementioned tumors.
Positive staining for cytokeratin 18, hPL, HSD3B1, and
HMB-45 can be useful in differentiating from these tu-
mors [4]. PSTT can be seen as a mixed lesion with
choriocarcinoma and/or ETT.

Clinical Presentation
The majority of PSTT cases are diagnosed in repro-

ductive age; however, early menopause and postmeno-
pausal diagnoses have also been described. Abnormal
vaginal bleeding, followed by amenorrhea, together with
slightly elevated hCG after exclusion of pregnancy is the
most common presentation [6]. The most common

clinical features of PSTT are shown in Table 1. A par-
aneoplastic syndrome can occur with PSTT, and the
following symptoms have been described: lupus-like
syndrome, galactorrhea, virilization, and polycythemia
[7–9]. Some presentations of PSTT can mimic other
obstetrical and gynecological disorders and they are
mentioned in Table 2. PSTT usually develops after a term
pregnancy, even up to few years after the pregnancy is
finished. Most cases are confined to the uterus; however,
distant metastases, mostly to the lungs, can be found in up
to 30% of cases at the time of diagnosis. PSTT can also
spread to other organs like brain, vagina, skin, etc., and
quite exclusively for GTN to pelvic and para-aortic lymph
nodes [10]. hCG serum level is helpful in diagnosis;
however, it does not reflect the full tumor activity as many
of the tumor cells are abundant in hCG secretion. Usual
hCG levels range between 102 mIU/mL and 104 mIU/mL
and very rarely exceed 105 mIU/mL [11]. Even though
tumor cells can produce large quantities of hPL, it is not a
useful marker for PSTT in guiding clinical decisions,
partly due to uncertain specificity of hPL assays [12].
While considering the rarity and different clinical pre-
sentations, it is easy to understand that significant
number of PSTTs is not diagnosed, including the wrong
histopathological diagnosis [13]. The conventional FIGO
2000 risk score for post-molar GTN and choriocarcinoma
is not applicable in PSTT as it is a GTN per se. I–IV FIGO
staging system is used to assess the extension of the tumor
(Table 3).

Imaging
Due to aforementioned reasons, imaging is crucial for

staging PSTT. For the local assessment, a transvaginal
sonography and pelvic magnetic resonance imaging
(MRI) are both useful and providing complementary
data, although some authors find MRI superior to ul-
trasound (US) in low-vascularized cases [29]. Zhou at el.
[30] describe three US patterns of PSTT according to the
location and vascularity of the lesions. Type 1 is a tumor
located inside the uterine cavity regardless of myome-
trium infiltration with minimal to moderate vasculari-
zation on color Doppler, type 2 is a solid mass in the
myometrium, possible with a protrusion to uterine cavity
and regardless of vascularization, and type 3 is a lacunar-
like lesion with cystic areas within the myometrium with
high vascularity that represents arteriovenous shunt. MRI
features can be described as two different patterns. Type 1
is a hypervascularized tumor, which has no other specific
features to differentiate from other GTN tumors, and type
2 is a hypovascularized tumor, isointense on T1 images
when compared to myometrium and iso- to hyperintense
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on T2-weighed images. After the administration of the
gadolinium, some areas lacking enhancement in the
center of the tumor may be observed [31].

Staging and Risk Factors
To describe the extent of the disease, the anatomic

FIGO staging is used. The risk score assessment, however,
useful in persistent gestational trophoblastic disease
(GTD) and choriocarcinoma is not applicable in PSTT
(Table 3). There are no consistent data on the most
important histological risk factors. The poor outcome is

Table 1. Most common clinical features of patients diagnosed with PSTT

Reference

Symptoms
Abnormal vaginal bleeding 31.3–79.4% [14]
Amenorrhea 11.7–43.2% [13, 14]

Age Median 35; range 20–54 [13]
Antecedent pregnancy (n = 439), n (%) [1], [10–13], [15], [16–20]

Miscarriage 85 (19.4)
Hydatiform mole 44 (10)
Term pregnancy 331 (75.4)

Time from antecedent pregnancy, % [13]
<48 months 93
≥ 48 months 7

hCG level, mIU/mL Median 205; range <4–15,648 [13]
Stage at presentation, % [1], [11, 12], [15], [18], [20]

FIGO I 41–88
II 1.8–8
III 5.4–29.4
IV 1.9–35.3

Table 2. Examples of different clinical presentations of PSST, which were initially misdiagnosed

Initial diagnosis G/P Age hCG level, mIU/mL Management Ref

1 Intramural pregnancy 4/1 35 1,092 Conservative surgery [22]
2 Arteriovenous malformation 2/2 39 23.55 Uterine arteries embolization [23]
3 Adenomyosis 4/2 28 1,983 Hysterectomy [24]
4 Endometrial polyp 4/2 51 19 Hysteroscopic excision [25]
5 Tubal mass 2/0 26 2,075 Salpingectomy [26]
6 Submucosal leiomyoma 3/2 40 na Hysterectomy [27]
7 Arteriovenous malformation 2/2 33 27.6 Hysterectomy [28]

G/P, gravida/para.

Table 3. FIGO anatomical staging [30]

Stage I Disease confined to the uterus

Stage II GTN extends outside of the uterus but is limited to the genital structures (adnexa, vagina, broad ligament)
Stage III GTN extends to the lungs, with or without known genital tract involvement
Stage IV All other metastatic sites
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characteristic for tumors with high mitotic count; how-
ever, some tumors with lowmitotic count have metastatic
potential and poor outcome as well. Moreover, the var-
iability of mitotic count within a tumor is too large to give
a reliable result in pathological assessment [32]. In the
large UK database analysis, two factors were significant in
multivariable analysis: stage and interval from the last
known pregnancy. The risk was greatest for stage IV and
the interval ≥48 months [33]. The probability of survival
at 5 and 10 years after treatment was 80% and 75%,
respectively, in this cohort; however for stage I, a 10-year
survival was 90%.

Treatment
The treatment of PSTT depends on stage. In stage I, a

surgical treatment is recommended. If a patient has no
further reproductive plans, a total hysterectomy is rec-
ommended; there is no oncological indication to remove
the ovaries that can be preserved at least for premeno-
pausal patients. The issue about pelvic lymph node
sampling is not the subject of a consensus. Based on the
10–15% of lymph node metastasis, lymph node staging
can be considered [34].

A conservative approach has been described as case
series; however, it should be reserved for women with
clear desire for preserving the fertility, informed about the
high risk of treatment failure and the need of adjuvant
therapy [35].

Adjuvant therapy after hysterectomy has no proven
benefit and can be omitted in confirmed stage I disease if
the causative pregnancy occurred no earlier than 4 years
before the diagnosis [33]. Advanced stages cannot be
treated with surgery alone and chemotherapy is required.
The European Organization for the Treatment of Tro-
phoblastic Diseases (EOTTD) currently recommends a
platinum/etoposide-containing regimen such as etopo-
side, cisplatin/etoposide, methotrexate, dactinomycin
(EP/EMA), or paclitaxel, cisplatin/paclitaxel, and eto-
poside (TP/TE).

Resection of persistent metastatic lesions is recom-
mended as may be curative in cases of refractory or
relapsed disease. Stage IV with more than 4 years period
from the causative pregnancy has a very poor prognosis
and should be treated with ultra-intense or novel ther-
apies like pembrolizumab [36]. High-dose chemotherapy
with autologous stem cell transplant is an option for
refractory or relapsed disease. Prognosis for PSTT is
worse than for other types of GTN and about 20% de-
velop recurrence within 5 years of follow-up and only
33% of them have a chance for a long-time survival [15].

All patients with PSTT should be referred to GTD
centers due to a need for expertise histopathology and
clinical experience. International cooperation can ease
understanding of treatment-related outcomes and de-
fining of optimal management. The international data-
base achievable at the address http://stdc.group.shef.ac.
uk/psttuhr/ can be helpful in collecting data of this unique
condition.

Epithelioid Trophoblastic Tumor

Epidemiology and Pathogenesis
ETT is the rarest type of GTN [14]. It accounts with

features resembling a carcinoma, reason for which it was
originally termed “atypical choriocarcinoma” [37, 38].
The trophoblastic nature of this entity was confirmed
through molecular approaches [39]. This entity appears
to develop from neoplastic transformation of cyto-
trophoblast cells that differentiate toward chorionic-type
intermediate trophoblastic cells [37, 40].

Pathological Features
ETT is commonly found in the lower uterine segment

or in the uterine corpus [4]. ETT size could range from
5 mm to 14.8 cm [4, 41–43]. Microscopically, ETTs are
generally nodular and circumscribed, but infiltrative
features at the periphery can be present. Mononucleate
trophoblastic cells are arranged in nest and cords asso-
ciated with an eosinophilic, fibrillar, hyaline-like material
and necrosis debris. Necrosis can be present [4, 43]. The
eosinophilic material may resemble keratin, that is why
ETT could be confused with an epithelial malignant
tumor such as squamous cell carcinoma [4, 41, 42, 44].
The mitotic count ranges from 0 to 12 mitoses/10 HPF,
correlating to Ki-67 value generally low, but it can range
from 3 to 77% [4, 37, 41].

At immunohistochemistry, hPL and CD146 (Mel-
CAM) are only focally expressed, in contrast with
PSTT in which both are diffusely expressed. Of note,
inhibin-α and cytokeratin 18 should be expressed in ETT
but not in squamous cell carcinoma and this immuno-
histochemistry could assist in the differential diagnosis
[37, 41]. p63 is reliably positive in ETT and is useful for
differential diagnosis. ETT can be seen in association with
choriocarcinoma or PSTT [3, 4].

Clinical Presentation
Age at diagnosis ranges between 33 and 40 years in

most series [41–43, 45–49] but can also be diagnosed
during menopause. ETT can develop from 2 to
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300 months from antecedent pregnancy. This tumor can
develop after term delivery (43% of the cases), molar
pregnancy (39%), or abortion (18%) [14, 41].

ETT symptoms at diagnosis are like other GTN entities
such as PSTT with 57–67% of the patients presenting
abnormal vaginal bleeding at diagnosis [41, 47, 50]. Other
symptoms at diagnosis could include amenorrhea, ab-
dominal pain, or abdominal bloating [14].

ETT typically produces much less hCG than GTN
arising from villous trophoblasts; therefore, hCG levels at
diagnosis are <1,000 mlU/mL, but higher levels have also
been reported [41].

The majority of ETT are diagnosed at an early stage as
an isolated uterine (40%) or cervical mass (31%). Some
are metastatic at diagnosis presenting as isolated extra-
uterine disease (lung, small bowel, vagina, fallopian tube,
broad ligament, gallbladder, etc.), or as primary uterine
tumor associated with metastatic disease [41, 50].

Imaging
ETT presents with specific US features that assist on

differential diagnosis from other GTN. A total of 100% of
ETT are seen with a well-circumscribed border with
hypoechogenic halo in the grayscale. Of note, this im-
aging has also been reported in PSTT and choriocarci-
noma but only in around 5% of these malignancies.
Doppler US could be helpful in the suspicion of ETT as, in
contrast with other tumors, vascularization is more vis-
ible at the periphery of the tumor than the intratumoral
area [51].

MRI is part of GTN workout imaging along with
computerized tomography scan. On MRI, ETT is dis-
played as a well-circumscribed mass hyperintense on T2-
weighted images, isointense on T1-weighted images, and
with a heterogeneous distribution of gadolinium
contrast [41].

Staging and Risk Factors
ETT risk of metastasis at diagnosis is 25% and the

overall risk of death is 10–24% [37, 52]. Interval from
antecedent pregnancy of over 2 years (48 months) and
prior term pregnancy are associated with worse survival
[6, 53]. Multifocal lesions, myometrial invasion, and
serosal involvement are other described unfavorable
factors in ETT [54].

Treatment
Hysterectomy is considered the first approach for stage

I disease. Some reports have indicated, unlike chorio-
carcinoma, ETT/PSTT could spread to pelvic nodes. The
incidence of pelvic lymph node metastasis is approxi-

mately 5–15% in clinical stage I tumors [34]. Lymph node
dissection is not a generally accepted approach unless
there are bulky lymph nodes visible on pre-operative
imaging or in those large or deeply invasive ETTs [34].

For advanced disease, a multimodal approach is key.
Hysterectomy, resection of metastatic sites, and multi-
agent chemotherapy depending on the FIGO scoring risk
system with treatments such as EMA-CO, EP-EMA, or
TP-TE are usually recommended. Unlike choriocarci-
noma, ETT could partially respond to polychemotherapy.
Data on immunotherapy for these rare GTN entities have
been published with high response rates and long-lasting
responses and a far more bearable toxicity profile than
combination chemotherapy or high-dose chemotherapy
regimens. A summary of the publications of pembroli-
zumab, a check-point inhibitor of programmed cell death
protein 1 (PD1) receptor [55–58], is shown in Table 4.
ETT patients should be referred to GTD centers for a
proper management.

Data on fertility-sparing approaches are anecdotical in
the literature and should be discussed in an expert
multidisciplinary tumor board. EURACAN multidisci-
plinary tumors gynecological rare malignancies (G2
domain) meet monthly for discussing the management of
patients diagnosed with rare gynecological malignancies,
including rare GTNs such as ETT. The main features to
differentiate between ETT and PSTT are shown in
Table 5.

Atypical Placental Site Nodule

APSN is a recently described entity that shows features
somewhere between typical PSN and ETT. It is an un-
common lesion that only represents about 0.5% of the
cases referred to a referent national trophoblastic disease
center [60]. APSN is most of the time incidentally de-
scribed in endometrial biopsies sampled in women in
their reproductive age. So far, little is known about its
epidemiology, etiology, and natural history.

APSN arises from intermediate trophoblast of chorion
laeve type [54] forming well-delimitated nodules of
mononuclear cells with uniform small nuclei and eo-
sinophilic abundant cytoplasm [61]. Albeit unanimous
diagnostic criteria have not been firmly established, the
following criteria have been proposed to distinguish
APSN from PSN: larger nodule size (5–10mm), increased
cellularity, marked nuclear atypia, increased mitotic ac-
tivity with a Ki-67 proliferation index superior to 5%.
Diagnosis is difficult and should be submitted to pa-
thology review by referent pathologist [4, 60, 62].
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In a series of 21 cases, Kaur et al. [60] reported that
around 10–15% of histologically confirmed APSNs were
associated with malignant GTD, such as PSTT and ETT,
either concurrently with the APSN diagnosis or subse-
quently. In this series, the interval between diagnosis of
APSN and diagnosis of malignant GTD (2 cases) was
6–16 months. To date, it remains unclear whether the
malignant lesions were concomitant to APSN, meaning
that the specimen leading to the APSN diagnosis might
represent a sub-diagnostic partial sampling of a more
significant associated lesion or represent a subsequent
malignant transformation of APSN to PSTT/ETT. Recent
case report has supported the putative link between
APSN and ETT/PSTT [63, 64].

Once the diagnosis of APSN has been made, hys-
teroscopic exploration together with pelvic imaging (US
or MRI) is encouraged to exclude an underlying malig-
nant lesion. Serum hCG does not appear to be a reliable
marker for early detection of development of GTN in
patients with APSN. When desire to retain fertility is not
a concern, total hysterectomy with ovarian preservation is
recommended due to the 10–15% rate of associated
PSTT/ETT.

In case of fertility preservation and if an invasive lesion
has been ruled out, close surveillance may be considered.
However, data on APSN are limited and surveillance is
thought due to lack of reliable tumor markers. Therefore,
the optimal surveillance program remains to be defined.
Nevertheless, hCG monitoring and pelvic imaging are
advised.

According to the available data, hysterectomy should
be proposed when the fertility desire has been fulfilled.
Considering the limited data available, further studies are
eagerly awaited to define natural history and the proper
management of this entity.

Conclusion

ETT and PSTT are the rarest GTN entities. Clinicians
should be aware of referring patients with these diagnoses
to GTD referral centers for a proper management. APSN
is a relatively new term, considered a pre-malignant le-
sion that could derive on ETT. Further studies are nec-
essary for determining the proper management of APSN.

Table 4. Pembrolizumab in ETT and PSTT

Author Tumor type (number of
cases)

PDL1
expression, %

Number of cycles to hCG
normalization

Disease response/
progression

Ghorani et al. [55]
(2017)

Choriocarcinoma (2) 90–100 2–4 CR
PSTT/ETT (1) 5 Progression
PSTT (1) 8 CR

Choi et al. [56]
(2019)

PSTT (1) 50–100 1 CR
ETT (1) 11 PR

Pisani et al. [57]
(2021)

ETT (1) Not evaluated Not declared CR

Bell et al. [58] (2021) ETT (1) >5 Ongoing PR

Adapted from [59].

Table 5. Main features to differentiate between ETT and PSTT

Characteristics ETT PSTT

Antecedent pregnancy Majority term pregnancy Majority term pregnancy
hCG level <1,000 mlU/mL Slight elevation (<105 mlU/mL)
Uterine location Lower uterine segment/uterine corpus Uterine corpus
Size 5 mm to 14.8 cm From 1 to 2 cm to large mass
Necrosis Extensive Usually absent
Hysterectomy recommended Yes Yes
Consideration of pelvic lymph node sampling Yes Yes
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