For entire Editorial Board visit : University of California, Los
http://www.surgicalneurologyint.com  Angeles, CA, USA

l Surgical Neurology International OPENACCESS  Sutorncnet oo

Case Report
Metastatic coagulopathic subdural hematoma: A dismal prognosis
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Abstract

Background: Dural metastases have been found in about 8-9% of patients who
died of cancer, in most autopsy series. Dural metastases presenting with chronic
subdural hematoma are rare, with only about 55 cases reported in the literature.

Case Description: We discuss the case of a 72 year old gentleman with prostate
cancer who presented with a chronic subdural hematoma which was drained
surgically. He was found to have disseminated intravascular coagulation (DIC)

and recurrence of the subdural hematoma for which further drainage was required. Access this article

After the second drainage of the chronic subdural hematoma, dural metastases __ online

were diagnosed from the pathology specimens. Website: .
www.surgicalneurologyint.com

Conclusion: On reviewing the literature, 25 cases of dural metastases with chronic DOI:

subdural hematoma and coagulopathy were found. These cases were characterized 10.4103/2152-7806.97004
by the fact that they had a very poor clinical outcome in spite of surgical drainage. Quick Response Code:
This combination could be a distinct entity and its recognition is important to guide ] e [m]
management of this rare condition. e

KeyWords: Coagulopathy, disseminated intravascular coagulation, dural metas-
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INTRODUCTION of the chronic subdural hematoma, the diagnosis of dural
metastasis was made from the pathology specimen.

Dural metastases have been found in about 8-9% of

patients who died of cancer, in most autopsy series.!®l CASE REPORT

Dural metastases presenting with chronic  subdural

hematoma are rare, with only about 55 cases reported in = A 72 year old gentleman presented to his family doctor

the literature.!* with mild confusion of 3 weeks duration. Ile had a

We discuss the case of a 72-year-old gentleman with history of locally aggressive prostate cancer diagnosed
prostate cancer who presented with a chronic subdural ~— a few months previously and had finished a course
hematoma which was drained surgically. He was found of chemotherapy. He was also on warfarin for atrial
to have disseminated intravascular coagulation (DIC)  fibrillation. Neurological examination was unremarkable.
and recurrence of the subdural hematoma for which A magnetic resonance imaging (MRI) scan was arranged
further drainage was required. After the second drainage by the family doctor to look for intracranial metastases.
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This was done at his local hospital and reportedly did
not reveal any evidence of malignancy, but revealed
a small left-sided chronic subdural hematoma. This
was confirmed on a computed tomography (CT) scan
[Figure la]. Ie was initially managed conservatively,
though warfarin was stopped. Four weeks later, he had
worsening confusion and a repeat CT scan [Figure 1b]
showed that the left-sided chronic subdural hematoma
was now larger and causing significant mass effect
and midline shift. There was also some new acute
hemorrhage in the parietal region. Iis International
Normalized Ratio (INR) was 1.7 at the time and activated
partial thromboplastin time (APTT) was also slightly
deranged, even though warfarin had been stopped. He
was transferred to the neurosurgical center where he
subsequently underwent emergent surgery after receiving
fresh-frozen plasma and platelets. A frontal burr hole
and parictal minicraniotomy were performed. At surgery,
oil-black liquid typical of chronic subdural hematoma
mixed with some fresh clot was evacuated. Hemorrhagic
subdural membranes were found at the parietal site and
gently removed, but not sent for pathology as this is not
the common practice in our institution.

Postoperatively, he initially did well, with improvement
in his confusion. Postoperative CT [Figure lc| showed
satisfactory evacuation of the subdural hematoma and
resolution of the midline shift. However, after 1 week,
his coagulation profile showed that he was in DIC,
which was treated with fibrinogen. He became drowsier
and also developed mild right hemiparesis. Repeat CT

Figure |: CT and MRI images. (a) Initial CT with a small left-sided
chronic subdural hematoma.(b) CT prior to the first surgery which
shows the subdural hematoma has expanded. (c) CT after the first
surgery with good evacuation of the subdural hematoma. (d) CT
prior to the second surgery where the subdural hematoma has
recollected. (e) MRI. This was initially reported as showing only a
small left-sided subdural hematoma and ruled out any intracranial
metastases. However, on closer inspection, the dural enhancement
is evident, especially on the right side. On the left side, the subdural
hematoma is masking this
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[Figure 1d] showed that there was a significant recurrent
left-sided chronic subdural hematoma with mass effect
and midline shift. He then had re-evacuation of the
chronic subdural hematoma. This time, the surgery
was performed by a different surgeon, and the clot and
some of the subdural membranes from the parietal
region were sent for histopathology as the membranes
appeared very hemorrhagic. Postoperatively, the patient
failed to improve neurologically and remained in DIC
in spite of aggressive intensive care therapy. e also
developed pneumonia and remained on the ventilator.
The pathology [Figure 2| report showed that he had
dural metastases and malignant cells in the subdural
fluid. The patient died a week after the second surgery.
No autopsy was performed at the request of the family. A
review of the original MRI [Figure le] performed at his
local hospital showed that despite the initial report, there
was infact, evidence of dural enhancement suggestive of
dural metastases.

DISCUSSION

The overall incidence of chronic subdural hematoma has
been estimated to be 13.1 per 100,000 per year, with an
incidence of 3.1 per 100,000 per year in patients <65
years of age and an incidence of 58.1 per 100,000 per year
in older patients.!"”!

Chronic subdural hematoma occurring in the setting
of dural metastases is very uncommon. Since 1904,
when Westenhoeffer et al.?* first described a subdural
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Figure 2: Histology slides. (a) Low-power (%10 magnification)
view shows typical subdural hematoma with ectatic blood vessels,
mixed inflammation, and fibroblasts. (b) In addition, there is a
widely infiltrating carcinoma that grows in nodules (%10). (c)
Higher magnification (¥40) shows pleomorphic, often round
nuclei with prominent single nucleoli and brisk mitotic activity.
(d) Immunohistochemistry for prostate-specific antigen (PSA)
shows mild positivity in the carcinoma but not anywhere else
(%40). (e) There is intense immunoreactivity for prostate-specific
acid phosphatase (PSAP, x40). (f) In contrast, no staining is seen
for cytokeratin 7 (%40)
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hematoma associated with a dural metastasis of gastric
carcinoma, only a few cases have been reported. Most of
these reports are from the pre-1990s when larger numbers
of autopsies were performed routinely. The true incidence
is unknown as it is not common practice to send the
chronic subdural hematoma or the subdural membrane
for pathology after subdural
evacuation.

chronic hematoma

A review of the published medical literature reveals about
55 cases of chronic subdural hematoma associated with
dural metastases. Of these, 25 had reported coagulation
disorders.

The clinical features of these patients with metastatic
subdural hematoma with and without coagulopathy are
summarized in Table 1.

In a review of the literature, Laigle-Donadey et al.
identified 198 cases of dural metastases.!'!

Dural metastasis is differentiated from leptomeningeal
metastatic discase in that the latter affects the the pia
and arachnoid only and can be seen to follow the gyral
convolutions on MRI, compared to the former. The mean
age of the patients was 59 years (from 4 months to 84
years). The main primary tumors in order of decreasing
frequency were: prostate (19.5%), breast (16.5%), lung
(11%), and stomach carcinomas (7.5%). Dural metastases

Table 1: Clinical features of patients with metastatic
subdural hematoma with and without coagulopathy

Group with Group without
coagulopathy coagulopathy
Age 31-71 years; median 58 29-87 years; median 63
years years
Male:female 14:11 21:9
Primary Gastric: 9 Gastric: 8
Prostate: 4 Prostate: 6
Breast: 4 Lung: 6
Lung: 2 Pancreas: 4
Other: 4 Breast: 4
Unknown: 2 Other: 2
Presentation Headaches and lethargy  Headaches and lethargy:
only: 17 21
Motor deficit or coma: 8  Motor deficit or coma: 9
Surgery Operated on 24 Operated on 28
15 underwent revision 7 underwent revision
surgery surgery
Not operated: 1 Not operated: 2
Outcome Died: 17 (included Died: 2
14 who had revision
surgery)
Dependent neurological ~ Dependent neurological
state: 5 state: 4
Improved and discharged Improved and discharged
home: 3 home: 24
Coagulopathy  DIC: 15 None

Other coagulopathy: 10
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may arise from direct extension of skull metastases (57%)
or from hematogenous metastases (43%). Exceptionally,
dural involvement results from outward progression of a
cortical brain metastasis. Direct extension from calvarial
metastases  predominates in lung, prostate, breast
carcinomas, and in Ewing’s sarcoma. In the absence of
skull invasion, dissemination occurs through the systemic,
mainly arterial, circulation.

Retrograde seeding by the valveless vertebral venous
system (Batson’s plexus) has been advocated in prostate
cancer to explain the high frequency of skull and dural
metastases in this tumor. Extension via the lymphatic
circulation is also possible.

Several hypotheses have been proposed to explain
the propensity of dural metastases to cause subdural
hematoma. Firstly, the bleeding could be due to the
rupture of fragile tumor neo-vessels. Secondly, expanding
skull metastases could cause mechanical obstruction
of external dural vessels, leading to the dilatation and
eventually the rupture of the capillaries of the inner
dural layer. Thirdly, chronic subdural hematoma could
be the mediator rather than a consequence of subdural
invasion. !

Although laboratory evidence of abnormal coagulation is
common in cancer patients, clinically evident bleeding
Is rare in patients with solid tumors. One study group
recently reported on the occurrence of symptomatic
DIC in 1117 patients with solid tumors.'"” Seventy-
six patients (6.8%) had laboratory evidence of DIC
and clinical evidence of altered hemostasis . Unknown
primary cancers and cancers originating in the lung,
breast, and prostate were responsible for almost half of
the cases. Gastrointestinal carcinomas (colorectal, gastric,
and pancreatic) were responsible for another 22%. The
majority of cancers were adenocarcinomas.

A variety of coagulation disorders in cancer patients
arise  from  tumor-specific  growth  characteristics,
neco-angiogenesis impaired endothelial ~lining,
defective myelopoiesis, hypoproteinemia or metastatic
lesion growth with organ dysfunction. A coagulation
homeostasis may become further impaired after non-
surgical cancer therapy, especially after preoperative
irradiation, which produces lesions precipitating both
bleeding and thrombosis. Anti-cancer chemotherapy
may affect liver function and decrease the synthesis of
both procoagulative and anticoagulative factors. Most
chemotherapeutic protocols affect platelet synthesis,
which presents a principal dose-limiting side effect.”!

with

Tasaki et al. examined the presence or absence of tumor
embolism in the dura as well as blood coagulation
impairment in patients with dural metastasis, indicating
that 70% of these patients had tumor embolism and half
of them also had blood coagulation impairment. !
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This is in contrast to most chronic subdural hematomas
seen in routine clinical practice.

In a series of 500 consecutive patients treated surgically
for chronic subdural hematoma, non-drug-induced
coagulopathy was seen only in 14 patients (2.8%).1"%
Seven of the 14 (50%) had poor outcome. Half of the
mortality rate of 1.2% in this series was of patients with
DIC. Patients with drug-induced coagulopathy had poor
outcome in only 18.5% cases. Their overall recurrence
rate was 9.8% and overall good recovery for the whole
series was achieved by 89%.

In our review of patients with metastatic coagulopathic
subdural hematoma, 88% had poor outcome and the
mortality rate was 68%. At least 60% had revision surgery
for recurrence, though some more patients were sent
for palliation rather than revision surgery. In our review
of those with metastatic subdural hematoma without
coagulopathy, 80% had good outcome from the surgery.

Dural metastases with subdural hematoma had poor
outcome in 20%. Coagulopathy with subdural hematoma
had poor outcome in 50%. Combination of all the three
led to poor outcome in 88%. It is likely that coagulopathy
is the predominant factor in mediating the poor outcome,
at least in the short term. Coagulopathy, especially in the
setting of DIC, is difficult to manage without control of
the primary cause, L.e. the advanced metastatic discase
process.

Our patient had been on warfarin, which may have
predisposed  him  to develop the chronic subdural
hematoma in the first place. However, in spite of stopping
warfarin, the subdural hematoma progressed. The dural
metastases could have played a role as well, as the
membranes appeared hemorrhagic at the time of surgery.
Dural metastases have been shown to have produced
subdural effusions without obvious hemorrhage.l?!l This
would suggest that dural metastases are not a benign
and incidental finding in patients with chronic subdural
hematomas. However, as autopsy reports suggest a high
rate of dural metastasis of §-9% and we see a much lower
in cidence of chronic subdural hematomas (13/10,000), it
is likely that the vast majority of dural metastases remain
asymptomatic.>') The DIC, however, could have set
the dural metastases from a mild propensity to bleed
to a more aggressive course. While the exact etiology of
his hematoma is likely to have been mutifactorial, the
uncontrollable DIC triggered by his malignancy in the
setting of dural metastases would have been the main
contributor to the poor outcome from this patient’s
chronic subdural hematoma.

This report illustrates an uncommon finding in a very
common neurosurgical condition. When the patient
initially presented to us, the original MRI scan was not
available to us. Even though we were aware that he had
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prostate cancer, we were not aware at the time that this
had been locally invasive prostate cancer. It is estimated
that 80% of men by the age of 80 have prostate cancer
and drainage of a chronic subdural hematoma in a
patient with prostate cancer or some other malignancy
would have been performed by almost all neurosurgeons
at some point.”?” Yet, sending the subdural hematoma
and dura for histology even in these circumstances is not
standard neurosurgical practice in many institutions.

Awareness of this case has changed the practice in our
institution in that all chronic subdural hematomas in a
patient with malignancy are screened for coagulopathy
before and after surgery and the subdural hematoma and
dura are sent for pathology at surgery.

CONCLUSION

Patients with chronic subdural hematoma, who have
a history of malignancy, should be investigated for
metastatic disease and coagulation disorders. If both are
found, the prognosis is likely to be dismal. If surgery
is performed, the subdural membrane and subdural
hematoma should be sent for histopathologic analysis.
This is essential for diagnostic and prognostic purposes.
If there is recurrence of the subdural hematoma, revision
surgery should be undertaken only with the knowledge
that the prognosis is very poor despite surgery.
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