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Gestational choriocarcinoma is a malignant trophoblastic tumor arising from any gesta-
tional event, even with a long latency period, generally in the reproductive female. It is as-
sociated with a high level of beta-human chorionic gonadotropin. Its primary site is usually
the uterus but not all patients have a detectable lesion in this site. Regression of the primary
tumor after it has metastasized is not uncommon, and one-third of cases manifest as com-
plications of metastatic disease. In this report we present an uncommon case of gestational
choriocarcinoma with lung, liver and jejunal metastases at the time of diagnosis without
evidence of pelvic disease, in 34-year-old woman. The main points of interest of our case
were the development of the ovarian hyperstimulation syndrome with massive multicys-
tic ovarian enlargement induced by high level of beta-human chorionic gonadotropin and
the bleeding of jejunal and liver metastases, due to the high vascularity of the tumor tis-
sue, a condition known as “Choriocarcinoma Syndrome”. We will focus on the radiological
findings of metastases, bleeding complications and ovarian hyperstimulation syndrome.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Choriocarcinoma is a rare and highly aggressive neoplasia
with trophoblastic differentiation. Two distinct entities are

recognized: gestational and non-gestational choriocarcinoma,
both associated with high circulating levels of beta-human
chorionic gonadotropin (b-hCG) secreted by neoplastic cells.
Non gestational choriocarcinoma is not associated with a
previous history of pregnancy and often occurs in children and
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young adults, arising from midline structure during embryo-
genesis or primordial germ cell in gonads after birth, charac-
terized by a rapid course with poor prognosis [1].

Gestational choriocarcinoma is associated with gestation
and can be placed within the spectrum of gestational tro-
phoblastic neoplasia, being its most aggressive expression.
About 25% of gestational forms develop from malignant de-
generation of molar pregnancy, 50% can follow full-term preg-
nancy and the remainder after other gestational events [2]. It
may occur months or many years after a previous pregnancy,
typically in childbearing age [3]. Gestational choriocarcinoma
has a better prognosis than the non-gestational form, given
the good results of chemotherapy. It usually originates from
the uterus, sometimes without a clearly detectable lesion. Re-
gression of the primary tumor after it has metastasized is not
uncommon and one-third of cases manifest with complica-
tions of metastatic disease [4-6].

Primary choriocarcinomas are described in other organs
such as stomach, lung, pancreas and small intestine [7-9].
Herein we describe a case of metastatic gestational choriocar-
cinoma without evidence of uterine mass, with jejunal, pul-
monary and hepatic diffusion at the moment of diagnosis in
a 34-years-old woman. The neoplasm induced in our patient
ovarian hyperstimulation syndrome (OHSS), triggered by the
high levels of b-hCG and choriocarcinoma syndrome due to
bleeding of tumor-induced Jejunal angiodysplasia and hyper-
vascular liver metastases. We will emphasize the radiological
findings of metastases, bleeding complications and OHSS.

Case presentation

A 34-year-old woman presented to the emergency department
with intense fatigue and a history of amenorrhea for the last 3
months. Her medical history was unremarkable. She had her
last pregnancy 3 years earlier. No vaginal bleeding and melena
were reported. Laboratory investigations revealed severe ane-
mia (hemoglobin of 4,7 g/dl) and elevated b-hCG level (400,000
1U/ml). The fecal occult blood test was positive. Pelvic ultra-
sound, initially performed to rule out normal or ectopic preg-
nancy, revealed a regular size and normal echostructure of
uterus and no adnexal mass. Contrast-enhanced Computed
Tomography (CE-CT) was required in emergency to look for
a bleeding site. Absence of pelvic pathology was confirmed.
CT detected multiple hypervascular lesions in both hepatic
lobes with hemangioma-like appearance: they showed preva-
lent peripheral vascularity and central vascular spaces (Fig. 1).
Several diffuse pulmonary nodules with soft tissue attenu-
ation were present. The predominant lung lesion was local-
ized to the middle lobe (about 3 c¢cm in size) and appeared
mostly hypodense with numerous contextual dilated vessels
(Fig. 2). Moreover, we observed a poorly defined jejunal lesion
appearing as inhomogeneous mural enhancement with coex-
istence of intramural swollen vessels. Congestion and early
impregnation of mesenteric drainage veins were associated.
(Fig. 3). There were no clear signs of jejunal active bleeding
foci. No brain lesions were evident. Therefore, a metastatic
choriocarcinoma was hypothesized on the basis of CT find-
ings and the very high level of b-hCG. After inconclusive up-

Fig. 1 - Hepatic hemangioma-like metastasis. Axial
contrast-enhanced CT image, venous-phase, shows
multiple hypervascular lesions in both hepatic lobes with
hemangioma-like appearance with peripheral vascularity
(arrow) and central vascular spaces (star).

Fig. 2 - Main lung lesion. Axial contrast-enhanced CT
image, arterial-phase, shows predominant lung lesion
localized to the middle lobe, about 3 cm in size) that
appears mostly hypodense with numerous contextual
dilated vessels (arrow).

per and lower gastrointestinal endoscopies, Technetium 99m-
labeled red blood cell scintigraphy was performed, making
clear that intestinal lesions were the cause of the bleed-
ing. Thus, the patient was transfused and then underwent
emergency laparotomy with segmental resection of jejunum
(about 37 cm). Histopathologic results confirmed a choriocar-
cinoma. Macroscopic examination of the intestinal sample
showed 2 sessile formations with hemorrhagic aspects in-
volving the intestinal wall up to the muscular layer. Micro-
scopic examination showed anaplastic cytotrophoblasts and
syncytiotrophoblasts, absence of chorionic villi, necrosis and
hemorrhage. The tumor was strongly positive for b-hCG on
immunohistochemistry. After surgery, b-hCG level dropped to
350 IU / mL and hemoglobin remained around 10 mg / dL.
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Fig. 3 - Jejunal wall lesion with tumor induced neoplastic
angiodysplasia. Axial contrast-enhanced CT image,
arterial-phase, MIP reconstruction, shows congestion and
inhomogeneous mural enhancement of jejunal wall (star),
with coexistence of intramural swollen vessels (arrowhead)
and associate early impregnation of mesenteric drainage
veins (harrow).

Fig. 4 - Hepatic metastasis’ necrotic-hemorrhagic
degeneration. Axial contrast-enhanced CT image,
venous-phase, shows a large subcapsular hematoma in the
right liver (stars), with evident of liver metastases
coalescence and necrotic-hemorrhagic aspects changes,
with conspicuous central necrosis (arrow) as well as signs
of bleeding (arrowhead).

Then the first cycle of chemotherapy was administered. Un-
fortunately, on the fourth day of therapy, she developed ab-
dominal pain and distension with a rapidly declining hema-
tocrit suggesting a new active bleeding, confirmed by CE-CT
examination. Imaging showed a large subcapsular hematoma
in the right liver, with evident necrotic-hemorrhagic aspects.
Moreover, liver metastases tended to coalesce and showed a
more conspicuous central necrosis as well as signs of bleed-
ing (Fig. 4). Hemoperitoneum was also present. Interestingly,
the most peculiar imaging finding was the appearance of bi-

Fig. 5 - Adnexal multiloculated and multilobulated cystic
masses. Axial contrast-enhanced CT image, venous-phase,
shows bilaterally enlarged ovaries with 2 multiloculated
and multilobulated cystic masses, with thin septa and fluid
attenuation values (range 2-15 HU) with few small solid
intracystic nodules (arrow).

laterally enlarged ovaries with 2 multiloculated cystic masses,
with thin septa and fluid attenuation values (range 2-15 HU).
Furthermore, few small solid intracystic nodules were evident.
These multicystic masses measured 9 x 6 x 11 cm on the right
side and 11 x 9 x 15 cm on the left side, respectively (Fig. 5).
Uterus had a normal size and morphology. Ascites was also
observed, mainly in the pelvic cavity. The differential diagno-
sis of ovarian neoplastic localization was taken into consider-
ation, but the radiological features were more consistent with
a functional pathology. Thus, basing on the clinical, laboratory
and radiological findings, a provisional diagnosis of OHSS in-
duced by high levels of b-hCG was made. The patient under-
went a new emergency surgery with right subtotal hepatec-
tomy, excision of the larger lesions of the left hemi-liver and
bilateral adnexectomy. Histopathological examination of the
ovarian sample confirmed our hypothesis, revealing multiple
luteinized follicular macrocysts some of which had serum-
blood like content, while the solid intracystic nodules seen on
CT were found to be hemorrhagic corpora lutea. However, af-
ter a gradual stabilization of the clinical condition, the patient
resumed chemotherapy. Follow-up CT scans showed partial
and progressive response to treatment with the reduction of
liver and lung metastases.

Discussion

Gestational choriocarcinoma is the most aggressive form of
gestational trophoblastic neoplasia due to its local invasive-
ness and marked tendency to metastasize, but it is gener-
ally responsive to chemotherapy. Most of the time occurs in
the uterus but in some patients it can manifest as dissemi-
nated disease, without a clearly detectable uterine mass [4-6].
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According to some hypothesis of literature, these forms may
represent metastases from undetected trophoblastic disease,
which might undergo a spontaneous regression merely leav-
ing scarring of the uterus. It is also possible that choriocar-
cinoma develops from trophoblastic emboli in other organs,
related to a gestational event after a long period of latency
[10]. Post-molar forms are usually diagnosed early thanks to
b-hCG surveillance, mostly in asymptomatic patients. Non-
molar choriocarcinoma is more insidious and may present
with abnormal uterine bleeding (with a variable latency from
months to years after delivery) [11] or have an acute onset
with symptoms related to distant metastases, as in our pa-
tient. Imaging plays a fundamental role in the diagnosis and
staging of choriocarcinoma and can rapidly assess its main
complications. Pelvic US is the modality of choice for initial
evaluation, allowing to identify or rule out a pelvic mass, while
MRI provides a reliable assessment of the spread of disease in
the pelvis. CE-CT can detect extra-pelvic localizations and pro-
vides disease staging. Brain MR imaging is the gold standard
for the characterization of central nervous system metastases
[12]. However, the imaging findings are not pathognomonic
and must be supported by the patient’s clinical history and
high b-hCG levels. In our patient, the diagnosis of metastatic
gestational choriocarcinoma was supported by the previous
pregnancy history, the high b-hCG level and CT findings. It was
subsequently confirmed by histological examination and fa-
vorable response to chemotherapy. The peculiarity of our case
was the absence of demonstrable uterine localization in pres-
ence of jejunal, liver and pulmonary lesions. Choriocarcinoma
is characterized by marked neoangiogenesis, early and exten-
sive vascular invasion resulting in high tendency to metasta-
size through the hematogenous route even when the primary
tumor is quite small or not detectable. Metastasis commonly
spreads to the lung (80%), followed by vagina (30%), brain
(10%), and liver (10%) [13]. It may also metastasize to kidney,
gastrointestinal tract, skin, or fetus but isolated metastasis to
other sites is rare in the absence of lung metastasis [12]. It is
frequent to observe hypervascular metastases with imaging
features similar to the primary lesion, such as heterogeneous
necrotic areas due to rapid growth and hemorrhagic changes
as a consequence of high vascularity [12]. Lung metastases
are typically multiple well-defined, rounded, soft-tissue at-
tenuation pulmonary nodules, although some patients may
present with a single nodule. On CT a common pattern is a
peripheral ground-glass attenuation surrounding the nodules
(halo sign), which results from peritumoral hemorrhage [14].
In some cases, cavitary and bulla-forming pulmonary metas-
tases may occur, which can result in pneumothorax [15]. Brain
metastases are usually multiple, located at grey-white matter
junctions, with hemorrhage and surrounding edema. On un-
enhanced CT we can have hyperdense lesions due to bleed-
ing with variable signal intensity on MRI depending on the
age of the intralesional hemorrhage. Owing to their hyper-
vascular nature, the lesions have avid contrast enhancement
in post-contrast imaging [16]. Liver metastases occur later in
the course of disease and typically seen as multiple hyper-
vascular lesions on both CT and MRI, showing avid contrast
enhancement in the arterial phase and sometimes hemor-
rhagic transformation with a central hypodense necrotic com-
ponent. They are indistinguishable from other hypervascular

liver lesions and should never be biopsied due to high hem-
orrhage risk [17-18]. However, the imaging findings are non-
specific and require clinical-laboratory support. The differen-
tial diagnosis should include hypervascular metastases from
renal cell carcinoma, thyroid carcinoma, angiosarcoma, or he-
mangioendothelioma [12]. A life-threatening complication of
the widespread disease is the “choriocarcinoma syndrome”
consisting in extensive hemorrhage in either primary tumor
and/or its metastases, as occurred in our patient (Fig. 6) [19].
Hemorrhage can occur both in patients with progressive ad-
vanced disease and immediately after the start of chemother-
apy. The hemorrhagic syndrome reflects the tumoral high vas-
cularity and the innate capacity of trophoblastic cells to in-
vade and erode vessel wall [20,21]. Furthermore, neoplastic an-
giogenesis causes fragility of the tumor vessels and arteriove-
nous shunts. Metastases can produce pseudoaneurysms or ar-
teriovenous fistulas prone to bleeding [22]. Clinical manifes-
tations range from progressive anemization to hemodynamic
instability and hemorrhagic shock. Multiphasic CT is the di-
agnostic modality of choice in case of suspected hemorrhagic
complications due to its rapid availability and excellent spatial
and contrast resolution for depiction of small vessels which,
together with the possibility of image post-processing options,
can allow getting important information about the cause and
site of bleeding. In the gastrointestinal tract, hemorrhage can
manifest in a wide spectrum of gravity, from occult bleeding,
multiple episodes of melena up to massive bleeding [23,24].
As in our patient, intestinal lesions can have an insidious ap-
pearance on imaging CT, with poor wall thickening without
a well-defined lesion, no perivisceral tissue reaction or lym-
phadenopathy. The lesions may have an angiodysplasia-like
appearance. We observed inhomogeneous focal areas of in-
creased enhancement in bowel walls with swollen and hy-
pertrophic intramural vessels, brightest on enteric phase, can
be observed. The earlier filling of enlarged antimesenteric
veins is a typical sign of arteriovenous shunting, better visu-
alized using Maximum Intensity Projection (MIP) and Multi-
Planar Reconstruction (MPR) post-processing (Fig.6) (Fig. 7).
These findings can simulate angiodysplasia. CT angiography
can demonstrate leak of contrast agent into the intestinal lu-
men. However, as in our case, CE-CT may show low sensitiv-
ity in demonstrating intestinal bleeding, possibly due to inter-
mittent or low intensity bleeding below its detection thresh-
old [25]. Thus, in these cases, further diagnostic investiga-
tion like Technetium 99m-labeled red blood cell scintigraphy
can be necessary [26]. In the liver, hemorrhagic metastases
can show areas of higher attenuation on pre-contrast scan as
signs of recent bleeding and/or active extravasation in post-
contrast phases. The rapid growth of the neoplastic tissue
can lead to extensive necrotic-colliquative changes with coex-
isting hemorrhage. Rupture of hemorrhagic liver metastases
can lead to subcapsular hematomas up to hemoperitoneum
[27]. Lung lesions can also be hemorrhagic; typical imaging
findings are perilesional ground glass attenuation (halo sign)
up to extensive patchy ground-glass opacities consistent with
diffuse alveolar hemorrhage. Hemothorax has also been re-
ported [28]. Cerebral hemorrhage can be caused by bleed-
ing within the tumor mass or by the development of neo-
plastic aneurysms whose rupture leads to intraparenchymal
or subarachnoid hemorrhage [29]. Another peculiar aspect of
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Fig. 6 — Choriocarcinoma syndrome development. Axial contrast-enhanced CT image, venous-phase, form subsequent CT
controls in about 2 weeks, shows (from left to right) increasing and necrotic-hemorrhagic aspects changes of hepatic
metastasis with development of bleeding and large subcapsular hematoma in the right liver induced by tumor
hypervascular nature, configuring a framework of choriocarcinoma syndrome.

Fig. 7 - Neoplastic angiodysplasia MPR and MIP reconstruction. Axial (on the left) and sagittal (on the right)
contrast-enhanced CT images, arterial-phase, MPR and MIP reconstruction, show inhomogeneous focal areas of increased
enhancement in bowel wall (arrowhead) with swollen and hypertrophic intramural vessels, with earlier filling of enlarged
antimesenteric veins (arrow), typical sign of indicating arteriovenous shunting, better visualized due to using Maximum
Intensity Projection (MIP) and Multi-Planar Reconstruction (MPR) post-processing. These findings are typical of neoplastic

angiodysplasia.

our case is the ovarian hyperfunction induced by the tumor.
At first imaging evaluation, the ovaries were completely nor-
mal. Subsequent CT showed enlarged ovaries with multicys-
tic masses due to progressive hormonal stimulation (Fig. 8).
It was a rare case of spontaneous OHSS associated with an
extragonadal b-hCG secreting tumor. This syndrome is a rare
iatrogenic complication of assisted reproduction techniques
due to ovarian stimulation by exogenous hormones [30]. How-
ever, it may exceptionally be spontaneous in nature, caused
by the overproduction of endogenous stimulating hormones,
without any external stimulation. In literature, non- iatrogenic
OHSS has been described in pregnancy (especially multiple),
gestational trophoblastic disease, b-hCG - secreting tumors,
FSH/LH-secreting pituitary adenomas, and high levels of TSH
in hypothyroidism [31,32]. The OHSS is characterized by the
combination of massive ovarian multicystic masses and po-
tential complication due to increased vascular permeability
induced by high hormonal level [33]. This syndrome’s patho-
genesis is still poorly understood. It has been suggested that
abnormally high levels of b-hCG (or other glycoprotein hor-
mones like TSH, LH, and FSH) are responsible for the promis-
cuous hyperstimulation of FSH receptors expressed in devel-
oping ovarian follicles [34].

According to other hypothesis, the follicular growth is
caused by a variant of b-hCG with greater biological activity
for wild- type FSH receptor, while a mutated FSH receptor with
abnormal sensitivity to b-hCG has been implicated in OHSS
that occurs in normal pregnancy [35]. In all cases, however,
the hormonal stimulation is responsible for cystic ovarian en-
largement due to theca-lutein cysts caused by luteinization
and hypertrophy of the theca interna cell layer. The multi-
ple corpora lutea are responsible for the massive production
of vasoactive substances implicated with increased vascular
permeability. The presentation can range from mild OHSS,
characterized by asymptomatic ovarian enlargement, up to
severe forms with life-threatening complications due to in-
creased vascular permeability responsible for fluid-shift into
third space compartments [36]. OHSS’s manifestations can be
abdominal pain, ascites, pleura and/or pericardial effusion up
to electrolyte disorders, hemoconcentration, hypovolemia and
oliguria; coagulative disorders have also been described. How-
ever, severe form is less common [37]. Imaging findings are su-
perimposable in US, CT, and MRI: symmetrical enlargement of
the ovaries, often measuring >12 cm in size, is observed with
multiple thin-walled cysts of varying sizes. In some cases, they
have a “spoke-wheel” appearance due to the central position
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Fig. 8 - Development of b-hCG induced ovarian hyperstimulation syndrome. Axial contrast-enhanced CT images,
venous-phase, on the left first imaging evaluation with normal ovaries (arrowheads). On the right subsequent check shows
enlarged ovaries with multicystic masses (stars) due to progressive hormonal stimulation. a rare case of spontaneous OHSS

associated with extragonadal b-hCG -secreting tumor.

of ovarian stroma surrounded by numerous large peripheral
cysts, which may be hemorrhagic [38]. No significant vascu-
larization of solid intracystic components is evident, except
for any corpora lutea that usually present an enhanced rim.
Ascites, pleural and/or pericardial effusion can be present [39].
Clinical suspicion of OHSS in a patient with diagnosis of chori-
ocarcinoma is difficult due to its rare incidence and overlap-
ping complications deriving from hemorrhagic syndrome. In
our case, it was an incidental discovery on CT performed to
look for ongoing bleeding. It can’t be emphasized enough the
importance of the imaging findings together with laboratory
data which allowed us to hypothesize OHSS, excluding ovar-
ian neoplastic localization.
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