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HORIOCARCINOMA is the malignant form of gesta-
tional trophoblastic disease, which includes a clini-
cal spectrum consisting of the benign hydatidiform

mole, the invasive mole, and the highly malignant chorio-
carcinoma.15 It usually disseminates hematogenously to the
lungs, vagina, brain, kidney, and ovaries.13 Cerebral metas-
tases occur in 10–20% of patients with choriocarcinoma.1
Choriocarcinoma with cerebral metastases has been associ-
ated with intracerebral hematoma, embolic vascular occlu-
sion, subdural hematomas, arterial aneurysms, and a spinal
epidural hematoma.1,15 Even though there have been some
reports of metastatic choriocarcinomas with single cerebral
neoplastic aneurysms, reports of multiple cerebral neoplas-
tic aneurysms with metastatic choriocarcinoma confirmed
by preoperative angiograms are rare.5,10 Many aneurysms
might have remained undiscovered on angiograms or nec-
ropsies due to compression from a hematoma. Although
rare, similar findings have been reported in patients with
polyarteritis nodosa.9 We report a case of metastatic chorio-
carcinoma associated with multiple intracranial microaneu-
rysms and ICH.

Case Report

Presentation and Examination. This 35-year-old woman

was admitted to the Department of Neurosurgery com-
plaining of severe headache, nausea, vomiting, and pro-
gressive somnolence. She had delivered a normal full-term
infant 7 years ago and had a history of artificial (intention-
al) abortion at a local clinic 2 years ago. Her mental sta-
tus was drowsy, and her pupils were promptly reactive to
light. She had right hemiplegia and hyperesthesia on ad-
mission. Because she was of childbearing age, her urine
was checked for b-HCG, which was positive. A CT scan of
the brain revealed a 3 3 5–cm hemorrhagic mass in the left
upper-frontal region with vasogenic edema. An MR image
of the brain showed a hematoma with multiple enhancing
nodular lesions in the left frontal and right parietal regions
(Fig. 1). The cerebral angiograms revealed multiple micro-
aneurysms arising from the bilateral ACAs and MCAs
(Fig. 2). A renal angiogram was performed to rule out si-
multaneous systemic vasculitis, and it also showed multi-
ple microaneurysms arising from the left distal renal artery.
The patient’s serum b-HCG level on admission was at an
elevated level of 9354.5 mIU/ml, leading to suspicion of an
ectopic pregnancy, but her pelvic CT scan, transvaginal ul-
trasonography, and endometrial biopsy specimen were neg-
ative for ectopic pregnancy or other diseases. Furthermore,
a pelvic MR image revealed no definitive primary lesion in
the uterus. The patient was in a high-risk group (. 8) ac-
cording to the World Health Organization classification of
gestational trophoblastic disease.12

Operation. Emergency stereotactic aspiration of the he-
matoma was performed, resulting in a reversal of her neu-
rological deterioration. Due to rebleeding, however, a cra-

J Neurosurg 108:1014–1017, 2008

Metastatic choriocarcinoma with multiple neoplastic
intracranial microaneurysms

Case report

IN BOK CHANG, M.D.,1 BYUNG MOON CHO, M.D., PH.D.,1 SE HYUCK PARK, M.D., PH.D.,1

DAE YOUNG YOON, M.D., PH.D.,2 AND SAE MOON OH, M.D., PH.D. 1

Departments of 1Neurosurgery and 2Radiology, Hallym University, College of Medicine, Seoul, Korea

PPThe authors report on a case of a metastatic choriocarcinoma that mimicked systemic necrotizing vasculitis on a cere-
bral angiogram. A 35-year-old woman presented with right hemiplegia and a drowsy mental state. A computed tomog-
raphy (CT) scan revealed an intracerebral hemorrhage in the left frontal region. A cerebral angiogram showed multiple
microaneurysms arising from the bilateral anterior cerebral arteries and middle cerebral arteries, and the renal angiogram
showed multiple microaneurysms arising from the left distal renal artery. A chest CT scan revealed multiple metastatic
lesions in the left lower lung field. The hematoma and microaneurysms were surgically removed. Choriocarcinoma was
diagnosed after histological examination. Despite receiving postoperative chemotherapy, the patient died 1 month after
the operation. (DOI: 10.3171/JNS/2008/108/5/1014)

KEY WORDS • choriocarcinoma • intracerebral hematoma • neoplastic aneurysm •
polyarteritis nodosa

C

Abbreviations used in this paper: ACA = anterior cerebral artery;
b-HCG = beta–human chorionic gonadotropin; CT = computed to-
mography; EMACO = etoposide, methotrexate, actinomycin D, cy-
clophosphamide, and vincristine; ICH = intracerebral hemorrhage;
MCA = middle cerebral artery; MR = magnetic resonance.

       



niotomy and removal of a hematoma (along with a biopsy
procedure) was performed. In the operative field, neoplas-
tic microaneurysms were exposed on the cortex of the left
frontal region, which was coagulated and resected, and the
intracerebral hematoma was evacuated (Fig. 3). The ce-
rebrospinal fluid b-HCG level obtained after hematoma
evacuation remained elevated at 134.1 mIU/ml.

Histological Examination. Histological examination of
the hematoma was compatible with a diagnosis of chorio-
carcinoma. The specimens showed several atypical pleo-
morphic trophoblastic cells on a necrotic background and
some scattered trophoblasts in the hematoma and invading
the vessel wall. Immunohistochemical study revealed pos-
itive staining for b-HCG in the tumor cells (Fig. 4), but the
endometrial biopsy specimen showed no evidence of chori-
onic villi, trophoblasts, or decidual reaction.

Postoperative Course. After the surgery, a chest CT scan
revealed multiple metastatic lesions in the left lower lung
field. The patient underwent combination chemotherapy
with EMACO. Despite aggressive therapy, recurrent bleed-
ing occurred and the patient died 1 month after her initial
presentation.

Discussion

The incidence of choriocarcinoma after a normal preg-
nancy is 1 in 50,000 live births, whereas the development
of this tumor after a nonmolar abortion is unknown.14 Tidy
and colleagues14 reported that choriocarcinoma after non-
molar pregnancies represents 17% of the total gestational
trophoblastic tumors requiring treatment.12 In our case, the
patient had delivered a normal full-term infant 7 years pre-
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FIG. 1. Preoperative CT scan (left) showing ICH in the left parietal region and coronal Gd-enhanced T1-weighted MR
image (right) demonstrating enhancing nodular lesions.

FIG. 2. Cerebral angiograms showing multiple microaneurysms. A right internal carotid artery angiogram (left) show-
ing microaneurysms in the MCA and both ACAs (arrows) and a left internal carotid artery angiogram (right) showing a
microaneurysm in the left MCA (arrow).



viously and had had an artificial abortion at a local clinic 2
years ago; however, the type of abortion (molar or nonmo-
lar) was unclear.

Choriocarcinoma has a tendency to rapidly and hemato-
genously spread to the lungs, vagina, brain, liver, kidney,
and ovaries.13 Cerebral metastases occur in 10–20% of pa-
tients with choriocarcinoma. In these patients, however, ce-
rebral metastasis is the major cause of death.1 Choriocar-
cinomas with cerebral metastases have been associated
with intracerebral hematoma, embolic vascular occlusion,
subdural hematoma, arterial aneurysm, and a spinal epidur-
al hematoma.1,13 The trapped neoplastic cells, with a form
of emboli in the cerebral circulation, have a predilection for
invading the vessel wall, which can result in a hemorrhage
within the tumor, or partial disruption of the vessel wall that
can lead to aneurysm formation and subsequent hemor-
rhage.3,15 There are 2 mechanisms for neoplastic aneurysm
formation. First, after tumor embolization in the distal cere-
bral vessels, focal destruction of the intima, internal elastic
lamina, and media layers may cause a true neoplastic aneu-

rysm. Second, lodging of the tumor embolus in the vasa va-
sorum and involvement of the internal elastic lamina may
lead to aneurysm formation in the final stage.5 Neoplastic
aneurysm and pseudoaneurysm formation may be the most
common cause of ICH in choriocarcinoma.6

Fewer than 20 cases of neoplastic cerebral aneurysm
with metastatic choriocarcinoma have been reported, and
only 3 cases of multiple neoplastic cerebral aneurysms
have been reported. Most reported aneurysms were solitary
and located on one of the terminal branches of the MCA. In
our case, the multiple microaneurysms were located in the
bilateral ACAs and MCAs.

This case was uniquely rare for several reasons. First, the
patient had no history of molar pregnancy (gestational tro-
phoblastic disease). Second, no primary focus was found.
According to the scientific literature, metastatic choriocar-
cinomas were reported without evidence of choriocarcino-
mas in the pelvic cavity, suggesting that pelvic choriocarci-
nomas can regress after metastasis. Third, the patient had
metastases to the brain, lung, and kidney with microaneu-
rysms visible on angiograms. These angiographic findings
are rare, but similar angiographic findings have been found
in patients with polyarteritis nodosa, a form of systemic 
necrotizing vasculitis.8

Treatment of metastatic choriocarcinoma using chemo-
therapy and/or radiotherapy produces long-term survival
rates of as high as 80%.1 Patients with a low risk have been
treated with single-agent chemotherapy using methotrexate
or actinomycin D, but EMACO therapy has been consid-
ered the most effective treatment regimen for patients in
the high-risk group.7 Our patient belonged to the high-risk
group because she had multiple metastases as well as a high
serum b-HCG level. She died 1 month after the initial pre-
sentation in spite of the hematoma evacuation and intensive
chemotherapy.

The effectiveness of surgical treatment for cerebral me-
tastases has been reported. Surgery is indicated in patients
with significant mass effect due to intracranial hemorrhage
or tumor mass, cerebral aneurysms that have been angio-
graphically proven to be the source of bleeding, or chemo-
therapy-resistant intracranial metastatic deposits.11

I. B. Chang et al.
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FIG. 3. Intraoperative photograph showing a neoplastic microan-
eurysm on the cortex of the brain (arrowheads).

FIG. 4. Photomicrographs of the hematoma specimen showing some scattered trophoblasts in the hemorrhage and inva-
sion of the vessel wall (left, arrows) and positive immunoreactivity for b-HCG (right). H & E, original magnification 3
400 (left) and 3 200 (right).
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The usefulness of radiation therapy for cerebral metas-
tases has also been reported.4,16 In the study of Yordan and
associates,16 in the patients who received combined chemo-
therapy and radiation therapy, the survival rate was higher
than that of the patients who received only chemotherapy.
Ghaemmaghami et al.4 reported that they had no patient
complications after treatment with the combination of
chemotherapy and whole-brain radiotherapy. Combination
chemotherapy with whole-brain radiotherapy might be ef-
fective for choriocarcinoma with multiple cerebral metas-
tases.

Despite such improvements in treatment, the prognosis
in patients with cerebral metastasis is still poor.2 Because
these patients generally have a poor outcome within a few
weeks after initiating presentation, the earlier recognition
of choriocarcinoma might enable the treating physician to
reduce the mortality rate and make an earlier diagnosis.6,14

Conclusions

The authors suggest that metastatic choriocarcinoma
should be considered as a cause of bleeding when intra-
cranial hemorrhagic lesions in unusual locations occur in
women of childbearing age. Use of hematoma biopsy spec-
imens and b-HCG levels are mandatory for making an ac-
curate diagnosis.
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