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hemorrhage: a case report
and literature review
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Male choriocarcinoma is an extremely rare malignant tumor. It has the

characteristics of hidden onset, easy invasion and metastasis. Clinically, when

choriocarcinoma is found in a patient, most of the tumor cells have metastasized

to distant organs. This case reports a 65-year-old man with choriocarcinoma

with two intracerebral hemorrhages as the main symptom. In this case, we

consider the origin of intracranial choriocarcinoma to be testicular. We analyzed

the clinical data of this patient and summarized the cases of male

choriocarcinoma reported in the past, so as to arouse the attention of clinicians.
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Introduction

Choriocarcinoma is a highly aggressive malignancy. The disease is extremely rare,

especially in men (1). Male testicular choriocarcinoma accounts for less than 1% (0.19%) of

testicular germ cell tumors, and its annual incidence is (2-4)/10 million, accounting for only

0.01%~0.02% of male malignant tumors (2). At present, there are few reports about

choriocarcinoma of testis. There is still a lack of effective early diagnostic methods for

Testicular choriocarcinoma. The vast majority of testicular choriocarcinoma are found to

have metastasized far away. The main treatment for it is surgical resection combined with

chemotherapy, but the prognosis is poor (3). This study reports the case of a 65-year-old

man with choriocarcinoma, which presented primarily with two intracerebral

hemorrhages. According to the patient’s medical history and relevant examination

results, it was considered that the intracranial metastasis of testicular choriocarcinoma

occurred and caused intracerebral hemorrhage by destroying intracranial blood vessels. At

the same time, we reviewed the relevant literature in order to improve the understanding of

intracranial metastasis of choriocarcinoma of testis.
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Case report

A 65-year-old male patient was admitted to hospital with the

main complaint of sudden right limb weakness for 1 hour. The

patient simultaneously experienced symptoms of headache and

dizziness. The patient was unable to walk due to weakness of the

right limb and was admitted in a wheelchair. His headaches and

dizziness were tolerable. He has a history of hypertension for 6 years,

and his blood pressure is well controlled. He had recurrent right

scrotal pain and discomfort in the past 6 months, but he did not pay

attention to it. Two months before this admission, the patient had

been admitted to another hospital with headaches. The patient was

conscious and had symptoms of nausea. There were no symptoms of

blurred speech, numbness or weakness in the limbs. The physical

examination indicated a neurological Glasgow score of 15. His limb

strength was level 5, physiological reflexes were normal, and

pathological signs were negative. A computed tomography (CT)

scan of the head revealed a cerebral hemorrhage in the right

occipital lobe of the brain (Figures 1A–C). Chest CT showed no

abnormali t ies in both lungs . Electrocardiogram and

echocardiography showed no significant abnormality. Head CT

examination showed right occipital cerebral hemorrhage, and the

patient had mild symptoms, so he was unwilling to undergo further

MRI examination. Due to the small amount of intracranial bleeding,

no surgical treatment was performed. During hospitalization, the

main treatments included 125ml mannitol given intravenously 3

times a day for dehydration for 4 days, 1g tranexamic acid given

intravenously once a day for hemostasis for 3 days, and nifedipine

sustained release tablet 20mg once a day for hypertension. After 5

days in hospital, head CT indicated that the cerebral hemorrhage had

been partially absorbed. After 8 days in the hospital, the patient had

almost no headache symptoms, so he was discharged. The patient

denied any history of fall injury and family history of

intracerebral hemorrhage.

At the time of this admission, the physical examination

indicated that the body temperature was 36.5°C, the heart rate

was 80 beats/min, the respiration was 20 beats/min, the blood

pressure was 165/84mmHg, and the blood oxygen saturation was

99%. He was conscious and he could answer questions correctly.
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Cardiopulmonary and abdominal examination showed no

abnormality. He had a Glasgow score of 15. Both pupils were

3mm in diameter and sensitive to light reflection. The right limb

muscle strength was level 4, the left was level 5. Meningeal

stimulation was negative. The muscular tone of the extremities

was not elevated, the physiological reflexes were normal, and the

Babinski sign and Kernig sign were negative. The right testicle had a

1×2cm regular mass without tenderness. Rest of the physical

examination showed no obvious abnormality. On admission,

head CT indicated cerebral hemorrhage in the left parietal lobe,

and previous hemorrhage in the right occipital lobe had been

absorbed, but cerebral infarction was complicated (Figures 2A, B).

His laboratory tests such as blood routine, liver and kidney

function, coagulation function, thyroid function, infectious

disease series, electrolytes were normal. After admission, the

patient’s headache symptoms gradually worsened. An hour later,

the patient suddenly fell unconscious. Both pupils were 3mm in

diameter, and their sensitivity to light reflection became insensitive.

Emergency head CT examination revealed significant aggravation

of intracerebral hemorrhage, deviation of cerebral line, and cerebral

hernia (Figures 2C, D). Chest CT showed multiple nodules in both

lungs (Figures 2E, F). The neurosurgeon immediately performed an

emergency craniotomy, during which a left parieto-occipital

arteriovenous malformation, blood vessel rupture, and

subarachnoid hemorrhage were observed (Figure 3A). About

100ml of hematoma was removed. Embolus were evident in

malformed arteriovenous blood tubes (Figure 3B).

The resected vascular capsule and intravascular embolus were

sent for pathological examination. After the operation, he was

transferred to the intensive care Department for further care and

treatment. Acute Physiology and Chronic Health Evaluation II had a

score of 26. He was kept on a ventilator while he was in intensive care.

Remifentanil combined with midazolam was injected intravenously

for sedation and analgesia, and the Richmond Agitation-Sedation

Scale fluctuated between -4 and -2 points. Urapidil was continuously

pumped intravenously to control blood pressure, which fluctuated

between 130-140/70-80mmHg. For the first 3 days after surgery,

60mg/h of sodium valproate was injected intravenously to prevent

seizures. For the first 2 days after surgery, tranexamic acid 1g once a
FIGURE 1

(A–C) Head CT scan (plain scan + 3D reconstruction): A flake high-density shadow was seen in the right occipital lobe with a CT value of about
70HU, with clear boundaries and low density shadows around it.
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day was given intravenously to stop bleeding. On the second day after

surgery, the patient’s temperature increased to 38.5°C. White sputum

could be sucked out of the tracheal tube. A physical examination of

both lungs suggested moist crackles. The WBC count was 12.86×109/

L, the percentage of neutrophil was 94.6%, the calcitonin was 4.93ng/

ml, and the absolute value of neutrophil was 12.17×109/L. The

hypersensitive C-reactive protein was 195.38mg/L. Chest CT

examination revealed double lung pneumonia. Considering the

diagnosis of severe pneumonia, meropenem 1g was given

intravenously every 8 hours for anti-infective therapy. On the

fourth day after surgery, the patient’s sputum culture results

indicated Klebsiella pneumoniae, which was sensitive to

meropenem. After 24 hours postoperatively, 125ml mannitol was

administered intravenously every 8 hours for dehydration. On the

3rd day after surgery, head CT showed that brain edema was serious,

so 125ml mannitol was adjusted every 6 hours to enhance

dehydration and reduce intracranial pressure. On the 7th day after

surgery, head CT indicated that the cerebral edema had decreased, so

the 125ml mannitol was adjusted again every 8 hours. Percutaneous

tracheotomy was performed on the 4th postoperative day. In

addition, he received treatments such as maintaining electrolyte

balance, Fluid infusion, and nutritional support. On the fifth day

after the operation, sedation was discontinued and the patient’s
Frontiers in Oncology 03
consciousness returned to a light coma. For the patient’s right

testicular mass, color ultrasound examination of the scrotum

indicated a testicular germ-cell tumor (Figure 3C). Neuron-specific

enolase, squamous cell carcinoma antigen, carcinoembryonic

antigen, carbohydrate antigen 199, prostate specific antigen, and

alpha-fetoprotein were all in the normal range. However, beta-

human chorionic gonadotropin (b-HCG) was significantly elevated,

reaching 20,326 mlU/ml. On the 10th day after surgery, hematoxylin-

eosin staining and immunohistochemical results confirmed

choriocarcinoma (Figures 4A–F). Immunohistochemistry of tumor

cells showed: CD31 (-), CD34 (-), Ki67(Li: 95%), HMB45 (-), MelanA

(-), S - 100 (-), CK (+), Vimentin (-), CD79a (-), CD20 (-), CD3 (-),

EBV (-), CD10 (-), HPL (-), about (+), the Bcl-6 (-), Bcl-2(-), CD30

(-), Cmyc(-), P53 (wild type), MUM1 (-), CyclinD1 (-), PLAP (focal

+), PSAP (-), CD117 (-), 0CT3/4 (-), SALL4 (-), CK7 (+), CK20(-),

EMA (Focal point +), TTF-1 (-), PSA (-). The urological consultation

indicated that the patient was in critical condition and could not be

treated surgically. If the patient’s condition improves, orchiectomy is

feasible to treat the testicular lesion. On the 10th day after surgery, the

patient was transferred to a local hospital to continue receiving

ventilator assisted ventilation, anti-infection, nutritional support

and other treatments. The patient died two months later due to

severe lung infection and multiple organ failure.
FIGURE 2

(A, B) Head CT scan on admission. The left parietal lobe has A dense mass with mild peripheral edema (A). The right occipital lobe has a patchy low-
density shadow with poorly defined boundaries (B). (C–F) Head and chest CT scans during hospitalization when disease worsens. High-density mass
shadows are seen in the left parietal and occipital lobes, surrounded by low-density shadows. The linear structures in the brain are compressed and
shifted to the right (C). Left parietal lobe dense mass shadow penetrated into the ventricle. The cast high density shadow was seen in the bilateral
lateral ventricles, the third and fourth ventricles (D). Lung CT scan revealed multiple metastases in both lungs with unclear boundaries (E, F).
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Discussion

We analyzed 10 cases of intracranial hemorrhage caused by

metastatic choriocarcinoma of testis reported in Pubmed database.

We also included the patients reported in this case (Table 1). We

found patients between the ages of 17 and 65. Most patients

complained of more than two symptoms, most of which included

headache (8/11, 73%). Other initial or combined symptoms

included decreased level of consciousness (3/11, 27%), Seizures

(2), changes in limb muscle strength (2), limb paraesthesia (1),

scrotal pain (1), and hemianopsia (1). b-HCG was detected in 6 of

all patients and was significantly elevated (range: 18,339-513,389

IU/L). Four patients presented with multiple intracranial

hemorrhage, the main bleeding sites included parietal (6), frontal

(4), occipital (3), cerebellar (1), intracerebral supratentorial (1).

Almost all patients had lung metastases (10/11, 91%). Other sites of
Frontiers in Oncology 04
metastasis included skin (1), kidneys (1), gastrointestinal tract (2),

mediastinum (2), liver (2), retroperitoneum (2), pancreas (1), bone

(1), thyroid (1). The majority of patients underwent surgery (10/11,

82%), with 3 patients receiving chemotherapy after surgery. In

addition, three patients received chemotherapy alone. The overall

prognosis was poor, with most patients dying during treatment (7/

11, 64%) and the remainder in remission during follow-up.

Choriocarcinoma mainly exists in two forms: gestational and

non-gestational. Non-gestational choriocarcinoma originates from

germ cells outside the gestational environment and is often found in

the ovaries, testicles and mediastinum (13). Choriocarcinoma of the

testis is a kind of non-seminoma germ cell tumor, which is the

rarest in the testis, accounting for about 1-3% of all testicular

tumors (14). At present, the cause of choriocarcinoma of testis is

not completely clear. According to epidemiological analysis, there

are many risk factors, among which cryptorchidism is one of the
FIGURE 3

Arteriovenous malformations of the left parietal and occipital lobes were observed during the operation (A). The vessel capsule was resected and
emboli was found in the vessel (B). Scrotal ultrasound revealed mixed echo masses in the right testicle (C).
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most important factors found so far. It has been reported in

literature that the probability of choriocarcinoma in patients with

cryptorchidism is 20 to 40 times higher than that in normal patients

(15). In addition to the testicle itself, it may also be related to family

genetic factors, gonadal hypoplasia, endocrine disorders, etc.

Genetic studies have shown that testicular tumor is related to

short arm ectopia of chromosome 12, and the change of p53 gene
Frontiers in Oncology 05
is also closely related to the occurrence of testicular tumor (16). The

patients we reported had no previous history of cryptorchidism and

no family genetic factors, so the specific mechanism was not clear.

Choriocarcinoma is a highly aggressive and rapidly progressing

malignancy. Early rapid hematogenous spread to distant organs is

one of the most important biological behaviors of choriocarcinoma.

Therefore, at the time of diagnosis, the vast majority of cases have
TABLE 1 Clinical data of intracranial hemorrhage caused by metastatic testicular choriocarcinoma.

Case Year Age Presentation
b-HCG
(IU/L)

Hemorrhagic
Site

Additional Sites Treatment Follow-up

1 (4) 2023 34 Seizures, headache 185,667 Parietal
Lung, liver, gastrointestinal
tract, retroperitoneum

VIP Death

2 (5) 2021 23 Headache 513,389
Intracerebral
supratentorial

Lung Craniotomy+ VIP Live

3 (6) 2017 24 Seizures, headache 18,339 Cerebellar
Lung,
kidney, retroperitoneum

Craniotomy+BEP Live

4 (7) 2015 19 Headache – Frontal Lung Craniotomy Death

5 (8) 2015 26
Headache,
homonymous
hemianopsia

– Occipital Sternum Craniotomy Live

6 (9) 2015 18
Altered mental
status, headache

355,000 Frontal, parietal Lung, mediastinum Craniotomy+BEP Death

7 (10) 2011 20 Loss of consciousness – Parietal, occipital Lung, liver Craniotomy Death

8 (11) 2009 17 Headache, paresthesia 192,575 Frontal, parietal
Lung, skin, thyroid,
mediastinum, pancreas

PEI Live

9 (12) 1991 21 Limb paralysis – Parietal Lung Craniotomy Death

10 (12) 1991 24 Semicomatose – Frontal Lung, gastrointestinal tract Craniotomy Death

11
This
case

65
Limb weakness,
headache, scrotal pain,

20,326 Occipital, parietal Lung Craniotomy Death
VIP, cisplatin, etoposide, and ifosfamide; BEP, bleomycin, etoposide, cisplatin; -, no data in the literature; PEI, cisplatin, etoposide, ifosfamide.
FIGURE 4

(A) Hematoxylin-eosine-stained sections revealed cells with hyperchromatic, pleomorphic nuclei; prominent nucleoli; and increased mitotic activity.
(B) Immunohistochemistry indicated the presence of cancer thrombus. Immunohistochemical staining showed that b-HCG (C), P63 (D), Ki67 (E) and
CK (F) were all positive. [Original magnifications: (A–F) 100x].
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already metastasized, and metastatic site symptoms have already

appeared. Due to the lesion’s strong ability to invade blood vessels,

patients often have symptoms of bleeding at the site of metastasis

(17). The most common sites of distant metastasis of

choriocarcinoma are lung, liver and brain (18). About 10% of

choriocarcinoma has intracranial metastasis (19). In addition,

there are also some uncommon organs such as skin, stomach,

and small intestine (20). When metastasized to the brain, patients

often present with headache, fainting, and stroke-like symptoms

(18). When cancer cells metastasize to the digestive tract, the main

symptoms of patients are black stool and/or hematemesis and

anemia (17). In our case, the patient had two episodes of

intracranial hemorrhage within a short period of time, manifested

as headache symptoms.

The main cause of intracerebral hemorrhage caused by brain

metastasis of choriocarcinoma is the invasion of blood vessels by

cancer cells, which is often fatal to patients. Specific pathogenesis may

include vascular obstruction caused by tumor embolization,

proliferation of tumor cells in the blood vessel wall, rupture of the

elastic layer inside the blood vessel, and the resulting aneurysm (21).

Choriocarcinoma invades the vascular wall due to the

syncytiotrophoblastic component of the tumor, which has the

innate ability to invade the endothelium and expand into the

perivascular space (8). Malformations can result when blood vessels

are invaded. It may also be that the original vascular malformation

and choriocarcinoma metastasis exist simultaneously (6). In our case,

the patient had two intracerebral bleeds two months apart. The first

intracranial hemorrhage was occipital lobe hemorrhage, and the

amount of bleeding was small. The second intracerebral

hemorrhage is very large and required immediate surgery to

remove the hematoma and relieve intracranial pressure. Vascular

malformations and embolus formation were observed during the

operation. The pathological findings of the malformed vessels suggest

invasion of chorionic cancer cells.

Metastatic choriocarcinoma is difficult to identify at first

diagnosis. It is usually confirmed by pathology of the intraoperative

specimen. Considering that choriocarcinoma may lead to vascular

malformations, MR angiogram may make it difficult to distinguish

bleeding due to primary vascular malformations from bleeding due to

choriocarcinoma (22). Angiography usually does not show lesions in

the absence of acute bleeding, but can indicate the presence of

vascular malformations (6). Positron emission tomography

scanning may be valuable in detecting occult metastases of

choriocarcinoma (23). The typical histopathological feature of

metastatic choriocarcinoma is the coexistence of cytotrophoblastic

and syncytio-trophoblastic cells, which is different from other germ

cell tumors with syncytio-trophoblastic cells only. Serum b-HCG can

be used as a characteristic tumor marker in the diagnosis of

choriocarcinoma, and it is significantly elevated in patients with

choriocarcinoma (24). A literature review by Yokoi et al. reported

that 96.4% of choriocarcinoma patients had abnormally elevated

serum b-HCG levels (25). Elevated alpha-fetoprotein suggests the

presence of other histological components in choriocarcinoma, such

as embryos, teratomas, or yolk sacs. In our case, the patient had right

scrotal swelling for 6 months. Unfortunately, the clinician did not
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complete the b-HCG test when the patient was hospitalized for the

first intracerebral hemorrhage. After the patient’s condition was

stable, angiography was not completed to evaluate the intracranial

blood vessels. During this hospitalization, the patient’s right testicular

mass could be detected by physical examination. Further ultrasound

examination of the scrotum indicated germ cell tumor. Skull CT did

not indicate tumor occupation, and vascular malformations and

intravascular emboli were observed during the operation. On

admission 2 months ago, CT results showed no metastases in both

lungs. However, in this hospitalization, chest CT indicated that

pulmonary metastasis had occurred. According to the patient’s

serum b-HCG was significantly elevated. At the same time, the

pathological results of the operative specimens showed

cytotrophoblast and syncytio-trophoblast. Therefore, we consider

the occurrence of intracranial and pulmonary metastasis of

testicular choriocarcinoma, the invasion of intracranial blood

vessels by cancer cells to form vascular malformations, and

eventually lead to vascular rupture and bleeding.

Choriocarcinoma usually metastasizes extensively in the absence

of obvious manifestations of the primary tumor, resulting in a poor

prognosis. For early stage non-metastatic choriocarcinoma of testis, it

is possible to obtain long-term tumor free survival or even cure with

orchiectomy of the diseased side combined with chemotherapy. For

metastatic choriocarcinoma, individualized treatment should be

performed according to the metastatic situation (26). For

choriocarcinoma of testis with metastasis, comprehensive treatment

measures, mainly chemotherapy, are usually adopted (14).

With the continuous improvement of various treatment

methods, choriocarcinoma can be significantly relieved after

standardized treatment. However, for patients with brain

metastases, the prognosis is still poor (27). When acute massive

intracerebral hemorrhage occurs in patients with intracerebral

metastasis, the mortality rate is extremely high (28). According to

literature statistics, 8 out of 9 such patients died (6). Patients often

die from brain hernias. Therefore, surgical treatment is urgently

needed to remove intracranial compression to save lives and create

opportunities for later chemotherapy (27). Haydn et al. (6) reported a

case of brain metastasization of choriocarcinoma with no bleeding or

acute mass effect. The patient underwent complete tumor resection

and then received chemotherapy with bleomycin, etoposide and

cisplatin, which achieved satisfactory results. Similarly,

Sundarakumar et al. (8) reported a case of arteriovenous

malformation caused by metastasis of choriocarcinoma, which

achieved good results after complete tumor resection. Therefore, in

the absence of serious complications in metastatic diseases, surgical

intervention is very necessary (6, 29). Yang et al. (27) believed that for

patients with intracranial hypertension and cerebral hernia,

treatment should not be abandoned because the patient’s life is in

danger. However, active surgery and chemotherapy will significantly

improve the prognosis of patients and improve the survival rate of

patients with advanced choriocarcinoma brain metastases. In

conclusion, regardless of the presence or absence of critical

symptoms due to tumor metastasis, aggressive neurosurgical

treatment is initiated so that patients have the opportunity to

receive further chemotherapy regimens to prolong survival.
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At present, patients with choriocarcinoma brain tissue metastasis

often die in a short period of time, and there is a lack of long follow-

up time. Therefore, there is no effective conclusion on the long-term

prognosis after tumor resection. In addition, Guo et al. (30) reported

a case of intracranial choriocarcinoma treated with radiotherapy, and

the patient survived for ~6months. However, there are few reports on

the efficacy of radiotherapy for distant metastatic choriocarcinoma.

Stereotactic radiosurgery (SRS) is a non-invasive treatment

modality that has been used in recent years to treat various

intracranial tumors. Kohyama et al. (31) reported the effectiveness

of SRS in the treatment of primary intracranial choriocarcinoma in

2001. SRS is a viable method to treat intracranial metastasis of

choriocarcinoma, especially in cases where immediate surgical

treatment is not required (32). Therefore, SRS may be a feasible

approach for patients with brain metastases of choriocarcinoma

without intracranial hemorrhage. In our case, the patient was in

life-threatening condition due to a large amount of intracranial

bleeding, so an emergency operation was performed to remove

intracranial hematoma and reduce intracranial pressure to save his

life. Complications such as severe pneumonia and respiratory failure

occurred after operation, and his condition was extremely critical.

The family considered that the patient’s survival time might be short,

so they refused chemotherapy treatment. The patient died on the

70th day after surgery.

At present, there is little literature on the clinical course,

diagnosis and treatment of pure choriocarcinoma brain

metastases in men. This makes it easy for clinicians to overlook

the presence of the disease in the diagnosis and treatment of

intracerebral hemorrhage. In addition, omitting physical

examinations and laboratory tests will lead to misdiagnosis of the

disease. In this patient, the testicular tumor was not detected due to

the lack of careful testicular physical examination, scrotal

ultrasound and serum b-HCG. By the time we discovered the

presence of choriocarcinoma, the patient’s disease had advanced

to a serious stage. The patient survived only 70 days due to second

intracerebral hemorrhage and associated severe complications.
Conclusion

Male choriocarcinoma is a rare malignant tumor with high

invasive and early hematologic metastasis, which seriously threatens

the life and health of patients. In order to prolong the survival time

of patients and reduce the medical burden, early diagnosis is

particularly important. The significance of this case is that serum

b-HCG testing is very important for unexplained bleeding at

any site.
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