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Incidence and prognostic factors of cranial and spinal choriocarcinomas
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ABSTRACT

Choriocarcinoma is a malignant germ cell tumor. Cranial and spinal lesions of choriocarcinoma are very rare. No large
population-based studies have reported on cranial and spinal choriocarcinomas. This study aimed to describe the demographic
factors of choriocarcinomas using the Surveillance, Epidemiology, and End Results (SEER) database.

This study was identified from the SEER database between 1973 and 2019. Histology, age, sex, and tumor location were
evaluated. The results were compared with those of the previous studies.

The study comprised 16 patients. The mean age at diagnosis was 14.5 years. Thirteen (81.25%) patients were younger than
18 years. The most common locations of the tumor were the pineal region of the brain (43.75%, 7/16) and the neuroendocrine
system (50%, 8/16). No spinal choriocarcinomas were detected.

In conclusion, cranial choriocarcinoma is a rare malignancy that most commonly occurs in the pineal area. Its incidence is

high for individuals younger than 18 years.
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INTRODUCTION

Choriocarcinomas are malignant nongermino-
matous germ cell tumors that are very rare and con-
stitute 3%-5% of all germ cell tumors (2,13). They
are highly resistant to standard treatment and have
a poor prognosis with a median survival of less than
2 years (6). Choriocarcinomas grow very fast and can
metastasize to the lung, liver, and less frequently to
the brain and spinal canal (1,3,12).They can cause in-
tracranial bleeding when metastasized to the brain.'
Choriocarcinomas can also be seen as primary tu-
mors in the central nervous system (CNS) (7,10,11).
Primary intracranial choriocarcinomas are usually lo-
calized in the pineal and suprasellar regions (5-7,13).
Tumors outside the pineal and suprasellar regions
have a better prognosis (2). Patients undergoing to-
tal resection have a better prognosis than those with
partial or subtotal resection. Metastasis is a predic-
tive factor for poor prognosis (2).
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The Surveillance, Epidemiology, and End Results
(SEER) program of the National Cancer Institute is a
population-based recording system that contains
tumor data from approximately 34.6% of the popu-
lation of the United States. This study aimed to de-
scribe the demographic factors of choriocarcinomas
using the SEER database.

METHODS
Patient selection

Choriocarcinomas were identified using the
SEER database [ICCC site rec extended ICD-0-3/WHO
2008=X(a.5)]. Intracranial and intraspinal choriocarci-
nomas were screened in the database. The brain, NOS
(C71.9.0), cerebrum (C71.0), overlapping lesions of
the brain (C71.8), pineal gland (C75.3), parietal lobe
(C71.3), ventricle (C71.5), and pituitary gland (C75.1)
were taken to represent skull base lesions. Gender,
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race, age, year of diagnosis, tumor size, tumor exten-
sion, survival time after diagnosis, cause of death,
extent of surgical resection, and patient information
related to surgery and radiation sequence were in-
cluded.

Ethics approval

Ethical approval and informed consent were
not required for this study. Data could be accessed
free of charge from the SEER database.

RESULTS
Demographic analysis

A total of 16 patients (14 male and 2 female) were
included in this study. The mean age of the patients
was 14.5 years (15.36 and 8.5 years for male and female
patients, respectively). Moreover, 13 (81.25%) patients
were younger than 18 years and 3 (18.75%) were old-
er than 18 years. Further, both female patients were
younger than 18 years. All patients were single.

Diagnosis and treatment

The most common locations of the tumor were
the pineal region of the brain (43.75%, 7/16) and
the neuroendocrine system (50%, 8/16) (Table 1).

No spinal choriocarcinomas were detected. The
second most common lesion locations were the ce-
rebrum (12.5%, 2/16) and the overlapping lesion
(12.5%, 2/16) (Table 1). Moreover, 62.5% (5/8) pa-
tients with neuroendocrine system lesions were lost
to the follow-up, and 50% (4/8 patients) patients
with non-neuroendocrine brain involvement were
lost during the follow-up (Table 2). The survival rate
was 60 months for patients with tumors located in
the neuroendocrine system and 27 months for those
with non-neuroendocrine tumors. Ten patients un-
derwent surgical treatment and six did not (Tables
3-4). Moreover, 60% (6/10) patients who underwent
surgery and 50% (3/6) patients who did not undergo
surgery were lost to follow-up (Table 3). The survival
rate was 42.3 months in patients who underwent
surgical treatment and 42.4 months in those who did
not undergo surgical treatment (Table 4).

DISCUSSION

Choriocarcinomas are the most malignant group
of gestational trophoblastic tumors (7,11). They con-
stitute 3%-5% of all germ cell tumors (2,13). Their
median age is 30 years. They are frequently found in
the gonads but may be extragonadal, too. Extrago-
nadal choriocarcinomas occur at an early age and are

Table 1: Analysis of neuroendocrine system choriocarcinoma in the SEER database

Patient Sex Age at diaanosis Primary site - Reason for no cancer- Survival Vital status
9 9 labeled directed surgery months recode

Unknown; death

1 Male 21 Pineal gland certificate; or autopsy only 369 Alive
(2003+)
Recommended but not

2 Female 17 Pineal gland performed, unknown 65 Dead
reason

3 Male 12 Pituitary gland  Surgery performed 186 Dead

4 Male 16 Pineal gland Not recommended 89 Alive

5 Male 16 Pineal gland Surgery performed 15 Dead

6 Male 18 Pineal gland Not recommended 0 Dead

7 Male 14 Pineal gland Surgery performed 10 Alive

8 Male 17 Pineal gland Surgery performed 55 Dead
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Table 2: Analysis of non-neuroendocrine system choriocarcinoma in the SEER database

Patient Sex Age at . Primary site - labeled Reason for no cancer-directed  Survival Vital status
diagnosis surgery months recode
1 Male 18 Ventricle, NOS Surgery performed 0 Dead
2 Female 0 Parietal lobe Surgery performed 99 Alive
3 Male 14 Cerebrum Surgery performed 16 Dead
4 Male 20 Cerebrum Surgery performed 0 Dead
5 Male 9 Cerebrum Surgery performed 28 Alive
6 Male 27 Overlapping lesion of the brain  Not recommended 0 Dead
7 Male 0 Brain, NOS Not recommended 59 Alive
8 Male 13 Overlapping lesion of the brain  Surgery performed 14 Alive

Table 3: Analysis of patients with cranial choriocarcinoma who underwent surgery in the SEER database.

Patient Sex Age at diagnosis Primary site - labeled Vital status recode Survival months
1 Male 18 Ventricle, NOS Dead 0

2 Male 12 Pituitary gland Dead 186
3 Female 0 Parietal lobe Alive 99
4 Male 14 Cerebrum Dead 16
5 Male 20 Cerebrum Dead 0

6 Male 16 Pineal gland Dead 15
7 Male 9 Cerebrum Alive 28
8 Male 14 Pineal gland Alive 10
9 Male 17 Pineal gland Dead 55
10 Male 13 Overlapping lesion of the brain Alive 14

Table 4: Analysis of patients with cranial choriocarcinoma who did not undergo surgery in the SEER database

Patient Sex Age at diagnosis Primary site — labeled Vital status recode Survival months
1 Male 21 Pineal gland Alive 369

2 Female 17 Pineal gland Dead 65

3 Male 16 Pineal gland Alive 89

4 Male 27 Overlapping lesion of the brain Dead 0

5 Male 0 Brain, NOS Alive 59

6 Male 18 Pineal gland Dead 0

often seen in midline locations such as mediastinum,
retroperitoneum, and pineal gland (8,9). They are
highly resistant to standard treatments. They are fre-
quently seen in the pineal and suprasellar regions of
the CNS (5-7,10). They are more prone to malignancy
when seen in this region (2).

Intracranial single or multiple aneurysms are
seen in choriocarcinomas (4,12). Intracranial cho-
riocarcinomas may cause hemorrhages in the sub-
arachnoid and intracerebral regions (12). Choriocar-
cinomas are rarely seen in many regions of the brain
and also the spinal region (1,3). In this study, the
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mean age was 14.5 years (15.36 years for males and
8.5 years for females). Intracranial choriocarcinomas
were found to be predominant in patients younger
than 18 years. Male dominance was also determined
(female/male: 14.3%). In this study, the most fre-
quently affected area of the brain was the pineal re-
gion (43.75%), including other regions of the brain.
No spinal choriocarcinomas were detected.

As choriocarcinomas are very rare in the CNS, no
clinical trials have reported the treatment of these
tumors, except the standard treatment strategies.
For this reason, the neurosurgeons have adopted
surgical strategies for the treatment (4,5,10,11). As
shown in this study, the tendency of the surgeons
was mostly toward surgical treatment, but no sig-
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