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【 CASE REPORT 】

Intracerebral Hemorrhaging Due to Coagulopathy Caused
by Latent Advanced Prostate Cancer
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Abstract:
A patient with no medical history was admitted to our hospital with consciousness disturbance and diag-

nosed with intracerebral hemorrhaging in the bilateral hemisphere based on computed tomography. A blood

test showed an abnormal coagulation capacity. He died of intracerebral hemorrhaging 11 hours after the on-

set. An autopsy revealed latent advanced prostate cancer metastasis to multiple organs. Notably, we found no

evidence of intracerebral hemorrhaging, including arteriovenous malformation or cancer metastasis, in the

brain. He was ultimately diagnosed with intracerebral hemorrhaging due to coagulopathy associated with la-

tent advanced prostate cancer. Coagulopathy caused by advanced prostate cancer, which was first identified

by autopsy, can lead to intracerebral hemorrhaging.
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Introduction

The majority of intracerebral hemorrhaging cases are

caused by hypertension. Intracerebral hemorrhaging due to

other causes, such as vascular abnormalities, cerebral amy-

loid angiopathy, and coagulopathy, can also often be en-

countered.

Coagulopathy, including disseminated intravascular coagu-

lation (DIC), is one cause of intracerebral hemorrhaging or

subdural hematoma (1), but it can be difficult to clinically

identify the cause of intracerebral hemorrhaging. Prostate

cancer relatively commonly causes DIC (2-5). There have

been few reports of intracerebral hemorrhaging associated

with prostate cancer (6-8), although there have been several

reports of acute subdural hematoma in prostate cancer

caused by metastases (9, 10).

We herein report a rare case of intracerebral hemorrhag-

ing due to coagulopathy caused by prostate cancer that was

identified at the autopsy.

Case Report

A 73-year-old man with no significant history was admit-

ted to our hospital because of the sudden onset of con-

sciousness disturbance. He was in a deep coma, and his ex-

tremities showed flaccid paresis; the National Institutes of

Health Stroke Scale score was 38. Brain computed tomogra-

phy (CT) showed intracerebral hemorrhaging in the bilateral

cerebral hemispheres, with an estimated hematoma volume

of 94 mL, and subdural hematoma (Fig. 1A, B). Truncal CT

showed lymph node swelling in the axilla around the clav-

icle and pleural effusion in both lungs (Fig. 1C). In the

bladder, an irregular marginal tumorous and prominent-like

structure was detected on CT (Fig. 1D). Magnetic resonance

imaging fluid-attenuated inversion-recovery (FLAIR) showed

intracerebral hemorrhaging in the right hemisphere and

midline shift (Fig. 2A), and MR angiography (MRA)

showed no evidence of intracranial vascular malformations

(Fig. 2B).

His blood pressure was 149/86 mmHg, with a regular

pulse of 67 beats per minutes. Laboratory values were as

follows: a white blood cell count of 4,900/mm3 (normal
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Figure　1.　A, B: Brain CT shows intracerebral hemorrhaging in the bilateral frontal lobes as well as 
right hemisphere subdural hematoma. C: CT of the trunk shows axillary lymph node swelling and 
pleural effusion. D: The arrow indicates an abnormal structure in the prostate that was suspected of 
being limbic irregular masses with varying CT density.
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Figure　2.　A: MRI (FLAIR) shows intracerebral hemorrhaging in the right hemisphere and midline 
shift. B: MRA showed no evidence of intracranial vascular malformations.

A B

range 3,300-8,600/mm3), hemoglobin 6.1 g/dL (13.7-16.8 g/

dL), platelet count of 56,000/mm3 (158,000-168,000/mm3),

elevated prothrombin time international normalized ratio

(PT-INR) of 5.50, activated partial thromboplastin time of

90.6 seconds (27-40 seconds), fibrinogen <10 mg/dL (200-

400 mg/dL), and D-dimer of 84.3 μg/mL (0-0.5 μg/mL). He

had coagulopathy, suggesting DIC based on the criteria of

the Japanese Ministry of Health Labor and Welfare, al-

though these findings did not completely meet the Interna-

tional Society of Thrombosis and Haemostasis (ISTH) DIC

criteria (11). There were no obvious abnormalities in the

blood biochemistry, including renal and liver function tests.

Palliative treatment was performed, and he died 11 hours af-

ter the onset.

An autopsy was performed with the consent of the be-

reaved family. On an external examination, multiple in-

stances of intracerebral hemorrhaging were observed in the

subcortex in the bilateral frontal lobes and right midbrain

(Fig. 3A, B). The lesion under the right frontal cortex was

particularly large and had a perforation to the subarachnoid,

leading to brain swelling and a cingulate hernia. A solid le-

sion was observed in the prostate that extended into the

bladder (Fig. 3C). The bone marrow showed multiple solid

lesions throughout the whole area. On a microscopic exami-
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Figure　3.　A, B: On an external examination, intracerebral hemorrhaging was noted in the bilateral 
frontal lobes. C: Macroscopic findings show a protruding fuller lesion in the bladder (a) that is con-
tinuous from the prostate with cancer (b). D: Hematoxylin and Eosin staining of prostate cancer 
shows prostate adenocarcinoma, equivalent to Gleason score 4+4=8.
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nation, prostate adenocarcinoma was observed (Fig. 3D),

showing vascular invasion. The prostate carcinoma had

spread to multiple lymph nodes (cervical, pulmonary hilar,

and paraaortic) and multiple organs (bilateral lungs, thyroid,

sternum, and bone marrow). In the bone marrow, the tumor

occupied the bone marrow, and the numbers of hematopoie-

tic cells were markedly decreased. Extramedullary hema-

topoiesis with erythroblast accumulation was observed in the

liver and spleen. In the brain, there was no amyloid beta

deposition or findings of small-vessel disease, such as

lipohyalinosis, microaneurysm, or arteriolosclerosis, that

suggested hypertensive changes around the intracranial he-

matoma, vasculitis, or thrombotic obstruction in the arteri-

oles. The frontal cortex showed no embolization and no tu-

mor cell metastases. Small bleeding findings were observed

in many organs and carcinoma lesions other than the intrac-

ranial lesions.

Discussion

We encountered a patient with intracerebral hemorrhaging

due to coagulopathy caused by latent advanced prostate can-

cer.

Metastatic prostate cancer can be a cause of DIC, throm-

bocytopenia, and acute bleeding (5). In patients with pros-

tate cancer, DIC is relatively common, occurring in 13% to

30% of cases (12). There have been only two case reports

where intracerebral hemorrhaging was the first manifestation

of prostate cancer-related DIC (13, 14), six cases where

other bleeding was the first manifestation (15-18), and four

cases where other symptoms were associated with

DIC (18-20)(Table).

Prostate cancer cells express tissue factor (2) that leads to

DIC (3). Furthermore, prostate cancer cells produce

urokinase-type plasminogen activator (4). Therefore, prostate

cancer cells might induce DIC simultaneously through tissue

factor and fibrinolysis by urokinase-type plasminogen activa-

tor in the advanced stage. Since the autopsy examination in

the present patient showed bone marrow metastasis and ex-

tramedullary hematopoiesis in the liver and spleen, which

led to bone marrow suppression, thrombocytopenia might

have been caused by both DIC and bone marrow suppres-

sion.

Other bleeding states that can result in intracerebral hem-

orrhaging in cancer patients are liver metastases, which

cause a decrease in clotting factors, and thrombocytopenia

resulting from tumor invasion of the bone marrow or the ef-

fects of radiation and chemotherapy on the bone mar-

row (1). However, in the present patient, there were no liver

metastases.

In the present patient, prostate cancer was first identified

at the autopsy. The number of prostate cancer cases world-

wide was about 1.2 million per year in 2018, accounting for

13% of all cancers in men (21). The number of deaths due



Intern Med 60: 1763-1767, 2021 DOI: 10.2169/internalmedicine.5838-20

1766

Table.　Characteristics of Patients with Both Latent Prostate Cancer and Disseminated Intravascular Coagulopathy.

Reference
Age 

(years)
sex

First 

manifestation

Hemoglobin 

(g/dL)

Platelets 

(/mm3)
PT-INR

D-dimer 

(μg/mL)

Fibrinogen 

(mg/dL)

FDP 

(μg/dL)

PSA 

(ng/mL)
outcome

Present case 73 Man intracerebral 

hemorrhaging

6.1 56,000 5.5 84.1 <10 - - died at 

12 hours

[13] 80 Man intracerebral 

hemorrhaging

- - 1.5 12 <50 - 22 died before 

performing 

a biopsy

[14] 76 Man intracerebral 

hemorrhaging

- 99,000 1.76 >320 <50 - - died at 

5 days

[15] 66 Man ecchymoses 

over the limbs, 

laterocervical 

hematoma, and 

hemothorax

12.1 115,000 61.7 72 - 385 -

[19] 56 Man dyspnea, 

general fatigue, 

lumbago

7.6 13,000 1.1 - 478 28.6 4,125 died at 

34 weeks

[16] 56 Man epistaxis, 

massive upper 

gastrointestinal 

bleeding

- - - - - - - -

[17] 70 Man rectorrhagia, 

lumbar pain

- 25,000 - 2.47 127 - 8,138 died 

[18] 80 Man hematuria - 84,000 1.43 - 73 36.4 1,678 died at 

509 days

52 Man intercostal pain - 41,000 1.33 - 98 380 4,482 died at 

1,336 days

74 Man back pain - 38,000 1.13 - 197 266.8 818 died at 

192 days

74 Man gingivitis 

bleeding

- 60,000 1.22 - 130 60 741 died at 

594 days

60 Man palpitation, 

dizziness, 

ecchymoses

- 86,000 1.13 - 115 262 1,250 died at 

794 days

[20] 76 Man confusion and 

drowsiness

9 90,000 - - - - - died at 

4 days

to prostate cancer was about 310,000 per year, accounting

for 6.6% of all cancer patients (21, 22). When prostate can-

cer is first identified at an autopsy, as in the present case, it

is called latent cancer. A systematic review of 29 autopsy-

based studies published from 1948-2013 reported that the

estimated prevalence of latent prostate cancer was 59% in

men >79 years old (23). Therefore, latent prostate cancer in

older men is not rare. Prostate cancer should be considered

a potential cause of coagulopathy in patients with intracere-

bral hemorrhaging with no known cause.

In conclusion, latent advanced cancer resulted in coagulo-

pathy and caused intracerebral hemorrhaging.
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