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Abstract

Spinal subdural hematoma is a rare condition whereas intracranial chronic subdural hematoma is

well-recognized and documented in clinical settings. Despite various theories that have been pro-

posed, the exact pathogenesis of spinal subdural hematoma remains to be elucidated. Herein, we re-

port a rare case of spinal subdural hematoma with a co-existing intracranial chronic subdural hema-

toma and deduce its etiology using histopathological findings. A 76-year-old Japanese man with slight

hemiparesis due to intracranial chronic subdural hematoma underwent burr hole surgery with suc-

cessful drainage of the hematoma. The patient could not walk unassisted after the surgery. Spinal

magnetic resonance imaging was performed, revealing a subdural hematoma extending from the T11

to S2 levels. The patient subsequently underwent the evacuation of spinal subdural hematoma 12 days

after initial surgery. Intraoperatively, we identified a dark liquefied hematoma with capsule formation.

Histological examination of the resected capsule revealed loose fibrovascular tissues comprising capil-

laries, collagen fibers, a small number of macrophages, and hemosiderin deposits. These findings were

very similar to the pathology of intracranial chronic subdural hematoma so the pathogenesis of spinal

subdural hematoma in this case was considered identical to that of subacute or chronic subdural he-

matoma. The patient was transferred to a rehabilitation hospital, and 4 months after the lumbar sur-

gery, no recurrence was observed in the magnetic resonance imaging examination. Subacute or

chronic spinal subdural hematoma may result from various pathogeneses that clinicians should con-

sider for correct diagnosis and appropriate management. Our case provides important insights into

the pathogenesis of subacute or chronic spinal subdural hematoma.
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Introduction

Subdural hematoma (SDH) often occurs in the intracra-

nial space, whereas its occurrence along the spinal column

in the extracranial space is rare.1,2) When presenting symp-

toms such as lower back pain, weakness in the lower ex-

tremities, or bowel and bladder dysfunction that persist for

>2 weeks, it is classified as chronic SDH.3) In the spine, the

frequency of occurrence of chronic SDH is considerably

lower than that of acute or subacute SDH.4)

Previous studies have proposed various factors contrib-

uting to spinal SDH (sSDH), including a history of trauma,

lumbar puncture, bleeding diathesis, use of antithrombot-

ics, or vascular malformation, although instances of spon-

taneous occurrence have been noted.5,6) In addition, various

cases of concomitant intracranial chronic SDH (iCSDH)

and sSDH have been reported. However, the exact etiology

and pathogenesis of sSDH remain unknown. In addition,

few reports have considered histopathological findings in

investigating the pathogenesis of sSDH.

Herein, we present a case of concomitant iCSDH and

sSDH and discuss the pathogenesis of the disease based
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Fig.　1　CT images of iCSDH and preoperative MRI of the spine. (A) Preoperative CT image shows left iCSDH with moderate mid-

line shift. (B) Postoperative CT image shows that iCSDH is well evacuated. Both T1 (C and E) and T2 (D and F) hyperintense subdu-

ral hematomas (arrowheads in E and F) extend from the T11 to S2 levels (arrows in C and D), compressing the cauda equina. (G)

Cervical MRI displays no sign of hematoma.

CT: computed tomography; iCSDH: intracranial chronic subdural hematoma; MRI: magnetic resonance imaging

on the findings of histopathological examination.

Case Report

A 76-year-old man, who had suffered from head trauma

1 month ago, was transferred to our hospital after falling

and sustaining head trauma again. He had a history of

brain infarction a few decades prior to admission and had

undergone burr hole surgery for a right iCSDH 4 years ear-

lier. He was not on anticoagulant or antiplatelet medica-

tion. He presented with slight right hemiparesis (manual

muscle test [MMT] 4/5). Head computed tomography (CT)

revealed a left frontoparietal iCSDH with a mild midline

shift (Fig. 1A). He underwent burr hole surgery upon ad-

mission to our hospital, resulting in successful drainage of

the hematoma (Fig. 1B). However, he remained unable to

stand or walk unassisted 1 week after surgery. The MMT

score for his legs was approximately 3-4, and his patellar

tendon reflex was attenuated. The Babinski reflex was

negative. Spinal magnetic resonance imaging (MRI) re-

vealed a SDH extending from the T11 to S2 levels (Fig. 1C-

F), with no evidence of hematoma at the cervical level

(Fig. 1G).

To improve his neurological condition, he underwent an

L2-4 hemilaminectomy for hematoma evacuation 12 days

after initial surgery. When the dura mater was opened, a

dark-brownish liquid hematoma covered by the membrane

resembling that of an iCSDH was observed (Fig. 2A, B).

Subsequently, the hematoma was washed and evacuated

through saline irrigation using a drainage tube. Clear cere-
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Fig.　2　Intraoperative photographs of spinal subdural hematoma and the histopathological images of the outer membrane of the

spinal subdural hematoma. (A) Liquefied dark-colored hematoma is excreted after incision of the dura. (B) After wide opening of

the dura, an outer membrane (arrow) of the hematoma is observed. (C) After rinsing the subdural hematoma, an intact arachnoid

membrane (arrows) and clear cerebrospinal fluid are observed. (D) The membrane comprises fibroblasts, collagen fibers, capil-

laries, macrophages (arrowheads), and hemosiderin (arrows). The sections are stained by hematoxylin and eosin (original magni-

fication, ×400).

brospinal fluid (CSF) was observed through the intact, nor-

mal arachnoid membrane, with no evidence of hemorrhage

in the subarachnoid space (Fig. 2C). Histopathological ex-

amination revealed that the membrane of the hematoma

contained fibroblasts, collagen fibers, capillaries, macro-

phages, and hemosiderin (Fig. 2D). Neither hemorrhage

nor apparent cell infiltration was observed in the mem-

brane.

The patient was transferred to a rehabilitation hospital

9 days after lumbar surgery. Because of dementia, he

lacked the willingness to rehabilitate, resulting in him be-

ing forced to use a wheelchair to move at discharge. Post-

operative spinal MRI at 4 months showed no recurrence of

SDH (Fig. 3A-D).

Discussion

In this study, we report a rare case of concomitant

iCSDH and sSDH and the histopathological examination of

its membrane. To the best of our knowledge, this is the

first report to provide histopathological evidence of con-

comitant sSDH and iCSDH.

Intracranial SDH occurs spontaneously or is triggered

predominantly by trauma,7-9) followed by intracranial hy-

potension.10) Intracerebral hemorrhage,11,12) ruptured cerebral

aneurysm,13,14) and cerebral vascular malformations15-18) are

occasionally accompanied by SDH, when bleeding extends

to the subdural space. Other less common causes include

vasculopathy19) and neoplasm.20-22) One of the mechanisms

of developing iCSDH is as follows: after the development of

an acute SDH, the absorption of blood subsequently begins

with the breakdown of erythrocytes and other cellular

components. Next, collagen synthesis is induced, and fibro-

blasts spread over the inner surface of the dura to form a

thick outer membrane.23) Subsequently, a thinner inner

membrane forms, leading to the complete encapsulation of

the clot. In general, this process spans approximately 2

weeks.

The exact pathogenesis of sSDH remains unknown (Fig.

4), with various theories proposed. One theory suggests

that disruption of bridging veins in the spine, caused by

direct trauma or lumbar puncture, leads to hematoma for-

mation, similar to intracranial hematomas. The spinal sub-

dural space, known to be less vascularized,24,25) may con-

tribute to the lower frequency of sSDH compared to

iCSDH. However, bridging veins exist not only in intracra-

nial structures but also in the spine,26) suggesting that dis-

ruption of these veins can also cause a sSDH. A previous
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Fig.　3　Postoperative magnetic resonance imaging of sSDH. After 4 months, no recurrence of sSDH is observed (T1: A and C, T2: B 

and D).

sSDH: spinal subdural hematoma

prospective study reported a significant association be-

tween the direct impact on the lumbar area and sSDH in

patients with iCSDH, suggesting double trauma to the

head and lumbar regions as a major cause of concomitant

intracranial and sSDH.27) Another theory proposes that an

iCSDH might migrate to the spinal area, supported by the

less vascularized spinal subdural space and the subdural

compartment between the cranium and spinal space

proved to be connected.28) Certain cases have shown hema-

tomas in the posterior fossa or all through the spine,29,30)

with similar signal intensity on MRI, suggesting a common

origin. However, our patient did not have a hematoma at

the cervical level, as revealed through MRI. Furthermore,

the previous prospective study found only 2 (1.2%) of 168

cases of iCSDH with concomitant sSDH on MRI.27) A third

theory suggests a different mechanism for the formation of

sSDH from that of iCSDH.31) In this theory, sSDH occurs

due to a rapid increase in intravascular pressure of the in-

traspinal segments of lateral spinal vessels, caused by in-

creased abdominal and thoracic pressure. This sudden in-

crease in the intravascular pressure is not neutralized by a

simultaneous increase in CSF pressure because of the

shielding effect of the spinal column and its ligaments.

Consequently, hemorrhage in the subdural space may oc-

cur. Such subdural accumulation of blood would be sub-

ject to the same set of forces that govern the formation of

intracranial fluid collections. This theory is supported by a

case report of sSDH co-existing with a ligament flavum he-

matoma, indicating a mechanism consistent with this the-

ory.32) Finally, some researchers have stated that the suba-

rachnoid hemorrhage is thought to extend into the sub-

dural space.33,34) These potential pathogenesis may be more

likely to be induced by the use of antithrombotics or be-

cause of bleeding diathesis.

During iCSDH formation, the outer and inner mem-

branes that surround the hematoma form subsequently, as

described previously.35) According to histopathological ex-

amination, the outer membrane contains various compo-

nents, such as neovasculature and fibrous tissue. Exuda-

tion from these neovasculatures contributes to hematoma

enlargement. Previous studies have categorized histopa-

thological features of the outer membrane into the follow-

ing four subtypes: noninflammatory (I), inflammatory (II),

hemorrhagic inflammatory (III), and scar inflammatory

(IV).36) The noninflammatory (I) type comprises immature

fibroblasts, collagen fibers, sparse cellular infiltration, and

neocapillaries. The inflammatory (II) type comprises a sin-

gle sheet of immature connective tissue with marked cellu-
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Fig.　4　Possible pathogenesis of sSDH. The first theory is di-

rect trauma or spinal puncture to the lumbar area. This may

cause disruption of small vessels such as bridging veins, result-

ing in sSDH. The second theory is that the intracranial chronic

subdural hematoma may migrate to the spine. The third theory

is an increase in abdominal or thoracic pressure. This may also

cause disruption of small vessels. The fourth theory is that the

hematoma extends from the subarachnoid space to the subdu-

ral space. Black lines in the spinal canal represent the dura,

while blue lines represent the arachnoid membrane.

sSDH: spinal subdural hematoma

lar infiltration and vascularization. The hemorrhagic in-

flammatory (III) type consists of a few sheets of connective

tissue with cellular infiltration and moderately sized capil-

laries. The scar inflammatory (IV) type comprises inflam-

matory cell infiltration, neovascularization, and hemor-

rhage. In addition, the outer membrane is thought to

change from type I to IV in order;37) thus, the histopa-

thological appearance of the membrane is useful in esti-

mating the duration of chronic SDH.38)

In our patient, the histopathological features of the

outer membrane of the sSDH were considered to be simi-

lar to those of type I iCSDH because of the slight cellular

infiltration. Therefore, we suggest that in this case, the

mechanism for sSDH formation may be trauma to the

lumbar area, similar to that for iCSDH resulting from head

trauma, rather than migration, although there is the possi-

bility that the hematoma formed or expanded after the in-

tracranial decompression. Moreover, based on the histopa-

thology, this case was in the early phase of hematoma for-

mation. In fact, the intensity of hematoma in MRI was

considered to be in the subacute to chronic phase. Various

studies have also reported that the outer membrane of the

sSDH was observed during surgery,4,39) similar to our case.

On the other hand, some studies did not find an outer

membrane,40,41) which may indicate that not enough time

had elapsed for capsular formation or that the hematoma

migrated from the cranial space.

In conclusion, we demonstrated that sSDH may have

various potential pathogeneses, which can be elucidated

through histopathological examination as in our case. This

finding provides important insights for clinicians to enable

them to correctly diagnose and appropriately manage

sSDH.
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