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Abstract

Background: Chronic spinal epidural hematomas (SEHs) are rare clinical entities. SEH with vertebral scalloping is
extremely rare, with only a few cases having been reported to date. We report a unique case of spontaneous chronic
SEH in the lumbar spine with severe vertebral scalloping mimicking an epidural tumor.

Case presentation: A 71-year-old man presented with a 2-month history of lumbar pain and a 3-week history

of paresthesia and pain in the right lower extremity, hypesthesia in the perineal and perianal regions, and bladder
dysfunction. Computed tomography following myelography revealed an epidural mass lesion on the right side that
compressed the dural sac and was associated with severe bony scalloping on the posterior wall of the L4 vertebral
body. Magnetic resonance imaging (MRI) on T1- and T2-weighted images revealed a space-occupying lesion with
heterogeneous intensity, and T1-gadolinium images showed an intralesional heterogeneous enhancement effect.

A tumoral lesion in the spinal canal was suspected, based on preoperative imaging; therefore, a total spinal tumor
resection was planned. Intraoperative findings revealed that the brownish lesion adhered to the dura and epidural tis-
sues in the spinal canal, and the space-occupying mass in the scalloped cavity of the posterior wall of the L4 vertebra
was encapsulated in red-brownish soft tissues. The lesion was totally resected in a piecemeal fashion, and pathologi-
cal examination revealed a mixture of tissues that contained a relatively new hematoma with hemoglobin, as well

as an obsolete hematoma with hemosiderin and amyloid deposits. The mass was diagnosed as a chronic epidural
hematoma with recurrent hemorrhage. The postoperative course was uneventful, and the preoperative neurological
symptoms immediately improved.

Conclusions: The preoperative diagnosis of chronic SEHs is challenging, as MRI results may not be conclusive, par-
ticularly in patients with scalloping of bony structures. Thus, chronic SEHs should be considered as a differential diag-
nosis in cases of suspected tumoral lesions in the spinal canal. To the best of our knowledge, this is the first reported
case of acute exacerbation of chronic SEH with cauda equina syndrome and severe vertebral scalloping.
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and are very rare, accounting for 0.1% of all SEHs [5]. A
preoperative imaging diagnosis of chronic SEHs is often
not possible, as the results of computed tomography and
magnetic resonance imaging (MRI) may be inconclu-
sive [1, 4]. Chronic SEHs with vertebral scalloping are
extremely rare. To the best of our knowledge, only two
cases have previously been reported [2, 5]. Herein, we
report a unique case of spontaneous chronic SEH in the
lumbar spine with severe vertebral scalloping and acute
cauda equina syndrome, which was initially misdiag-
nosed as an intraspinal tumor.

Case presentation

A 71-year-old man presented to our hospital with a
2-month history of lumbar pain and a 3-week history of
paresthesia with pain in the right lower extremity, hypes-
thesia in the perineal and perianal regions, bladder dys-
function (frequent urination and a feeling of residual
urine), and intermittent claudication. He had a history
of cerebral infarction 8years prior and was treated with
antiplatelet therapy (clopidogrel). All blood and coagula-
tion tests (platelet count, prothrombin time, and partial
thromboplastin time) revealed normal values. There was
no history of major or minor spinal trauma. On physical
examination, the patella tendon reflex was normal bilat-
erally. The right Achilles tendon reflex was diminished,
and the left Achilles tendon reflex was normal. Babinski’s
sign was absent bilaterally. He had no motor weakness in
his bilateral extremities.
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MRI performed before hospitalization revealed a
space-occupying lesion that extended from the right
intravertebral region to the intraspinal canal at the level
of the L4 vertebra on the right side. The mass lesion in the
spinal canal had heterogeneous intensity on T1-weighted
images and low intensity on T2-weighted images. Gad-
olinium-enhanced T1-weighted images showed a het-
erogeneous enhancement effect in the lesion (Fig. la—f).
Based on the preoperative imaging findings of posterior
vertebral scalloping and heterogeneous signal intensity
on MRI, the space-occupying lesion in the spinal canal
was initially suspected to be a benign epidural or cauda
equina tumor (e.g., schwannoma).

After admission, myelography revealed a contrast
defect of the spinal subarachnoid space at the L4—L5 level
predominantly on the right side (Fig. 2a, b). Computed
tomography following myelography revealed a space-
occupying lesion in the spinal canal on the right side,
with bone scalloping over the posterior wall of the L4
vertebral body. Sclerotic bone was observed on the sur-
face of the scalloped region (Fig. 2c, d).

We performed a posterior lumbar surgery after stop-
ping clopidogrel administration for 2 weeks for normal-
ization of blood coagulation. A L4-5 laminectomy and
right L4-5 facetectomy were performed to allow wide
exploration and facilitate a total spinal tumor resec-
tion. Intraoperative findings revealed that the surface
of the right L4-5 facet cartilage was blackened; prior
intra-articular bleeding was suspected (Fig. 3a). The
intraspinal brown mass adhered to the epidural tissues,

Fig. 1 Magnetic resonance imaging (MRI) findings. a T,-weighted MRI sagittal and (b) axial images at the L4 vertebral level, showing the
heterogeneous intensity of the space-occupying lesion. ¢ T2-weighted MRI sagittal and (d) axial images at the L4 vertebral level, showing the
heterogeneous intensity of the space-occupying lesion. e T1-weighted gadolinium-enhanced MRI sagittal and (f) axial images at the L4 level,
revealing the intralesional heterogeneous enhancement effect of the space-occupying lesion
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side of the L4 vertebral posterior wall

Fig. 2 X-ray and computed tomography (CT) findings. a Anteroposterior and (b) lateral preoperative X-ray images (obtained following
myelography) of the lumber spine, revealing the right-side dominant contrast defect of the spinal subarachnoid space at the L3-4 level. ¢ CT
images of the right parasagittal and (d) axial aspects at the level of the L4 vertebra (following myelography), revealing severe scalloping at the right

side with a spatula

Fig. 3 Intraoperative photographs. a An encapsulated mass lesion (suspected old hematoma) is observed in the epidural space beneath the
ligamentum flavum at the right L4-5 level (arrowheads) after the L4-5 laminectomy and the right L4 inferior facetectomy. Arrows indicate the
cartilage surface of the right L5 superior facet that was blackened, presumably by hemosiderin deposits. b Photograph taken following the removal
of the dark-brownish mass lesion (suspected old hematoma). Arrows indicate the right L4 nerve root. € The encapsulated reddish-brownish mass
(arrowhead) is observed in the cavity of the scalloped area at the posterior wall of the L4 vertebra, with the right L4 nerve root pulled to the caudal

resembling an old hematoma (Fig. 3b). In addition, the
red-brownish mass in the scalloped space of the right
posterior wall of the L4 vertebra was soft and encap-
sulated (Fig. 3c). The epidural mass lesion was resected
in a piecemeal fashion. An L4-L5 instrumented fusion
with local bone grafting was subsequently performed at
the left L4—L5 facet (Fig. 4a, b).

Histological examination of the intravertebral scal-
loped lesion revealed granulation tissue with a blood
clot and hemosiderin deposition, as well as an adja-
cent focally degenerated ligamentum flavum (Fig. 5a).
The ligamentum flavum within the epidural tumor-
ous lesion was degenerated with granulation tissue
(Fig. 5b). The amyloid was focally deposited within
the scalloped and epidural lesion (Fig. 5¢). Vascular

proliferation suggestive of hemangioma or arterio-
venous malformation was not observed. The excised
lesion was diagnosed as a chronic epidural hematoma
without neoplastic changes.

The patient’s preoperative neurological symptoms
(paresthesia with pain in the right lower extrem-
ity, hypesthesia in the perineal and perianal regions,
bladder dysfunction, and intermittent claudication)
improved immediately after the operation. He was dis-
charged on the 11th postoperative day and was able to
walk without aid. The patient was able to resume his
previous job delivering newspapers at 2months post-
operatively. Good clinical outcomes were maintained at
the final 2-year postoperative follow-up, with MRI con-
firming the disappearance of the epidural space-occu-
pying lesion (Fig. 6a, b).
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Fig. 4 Postoperative (a) anteroposterior and (b) lateral radiographs
of the lumbar spine. Pedicle screws are shown inserted in L4 and L5
bilaterally

Discussion and conclusions
SEH can be classified as idiopathic, spontaneous, or sec-
ondary, based on its pathogenesis [1, 2]. Idiopathic SEHs
are not attributed to any specific risk factors. While
spontaneous SEHs do not have a clear etiology, they are
associated with factors such as anticoagulation therapy,
minor trauma, hypertension, and Paget’s disease [1, 2]. In
contrast, secondary SEHs have specific etiologies, includ-
ing coagulopathies, vascular malformations, neoplasms,
major trauma (with or without fracture), and medical
procedures [1, 2]. The majority of chronic SEHs are either
idiopathic or spontaneous. In the present case, we made
a diagnosis of spontaneous SEH associated with antico-
agulant use (clopidogrel).

The pathophysiology of chronic idiopathic or sponta-
neous SEH is not clear. One hypothesis is the rupture of

Page 4 of 6

Batson’s plexus due to variations in abdominal or thoracic
pressure [5-7]. Batson’s plexus is a confluence of valveless
veins that run longitudinally; they lie largely on the dor-
sal surface of the peridural membrane and penetrate it
at several points to enter the vertebral body [5]. Chronic
SEH may also be caused by the bleeding of small vessels
within the degenerated ligamentum flavum that is asso-
ciated with mechanical stress on the ligamentum flavum
and/or a rise in blood pressure. This may explain why this
type of hematoma is exclusively located on the dorsal or
dorso-lateral aspect [1, 8]. In addition, Graziani et al. [9]
reported that some spontaneous hematomas could be
due to an epidural cavernous hemangioma. Neverthe-
less, in the present study, the pathological examination of
resected specimens was unable to identify tissues derived
from the hemangioma.

Previous studies have reported that chronic SEHs often
result in a lumbar radiculopathy with a chronic clinical
course [1, 8]. To date, only a single case of acute cauda
equina syndrome has been reported [3]. In the present
study, the patient had a 2-month history of low back
pain exacerbated by a 3-week history of acute partial
cauda equina syndrome (sensory disturbance in the per-
ineal and perianal regions, bladder dysfunction). Such a
clinical course for chronic SEH has not been previously
reported and can thus be considered to be extremely rare.

The histological examination revealed relatively old
hemorrhagic changes (hemosiderin deposition), in addi-
tion to an early phase change (granulation tissue and
blood clot). This implied that a serial bleeding process
was responsible for the gradual formation and expansion
of the space-occupying lesion and subsequent scalloping.
The cauda equina symptoms may have been induced by
the recurrence of this bleeding process.

MRI may be considered to be the diagnostic standard
for SEHs at a certain level; however, MRI signal inten-
sities of SEHs are variable and depend on the age and

Fig. 5 Histological findings. a Hemorrhagic change indicated by granulation tissue (with hemosiderin deposition) and focal red blood cells (with

|

fibrin) within the intravertebral scalloped lesion (hematoxylin and eosin staining). b Degeneration of the ligamentum flavum within the epidural
tumorous lesion and the formation of granulation tissue in an adjacent region (hematoxylin and eosin staining). ¢ Direct fast Scarlet stain showing
the focal deposition of amyloid within the scalloped and epidural lesion. Green birefringence was confirmed with a polarized filter. These findings
indicate a chronic epidural hematoma, which is a non-neoplastic change
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Fig. 6 Postoperative magnetic resonance imaging (MRI)
findings. a T2-weighted MRI of the sagittal and (b) axial aspects
at the L4 vertebral level show the disappearance of the epidural
space-occupying lesion at 2 years postoperatively

stage of biochemical evolution of the hematoma [1, 10,
11]. In the acute phase, SEHs appear isointense when
compared with the spinal cord on T1-weighted images;
in contrast, they appear hyperintense on T2-weighted
images. In the subacute stage, SEHs appear hyperin-
tense on T1-weighted images, whereas on T2-weighted
images, they tend to be slightly hyperintense or hypo-
to isointense compared with the spinal cord. In the
early chronic stage, SEHs are homogeneously hyper-
intense on both T1- and T2-weighted images. Late
chronic SEHs appear isointense compared to the spi-
nal cord on T1-weighted images and very hypointense
on T2-weighted images, due to the high levels of fer-
ritin and hemosiderin [1, 2, 11]. A number of previous
studies have reported that gadolinium administration
slightly enhances the lesion rim, but rarely enhances
the chronic SEH itself [2, 3, 11, 12]. In the current case,
the chronic SEH had heterogeneous intensity on both
T1-weighted and T2-weighted images, while gado-
linium T1-weighted images showed a heterogeneous
enhancement effect. A heterogeneous signal intensity
on plain T1- and T2-weighted images and heterogene-
ous enhancement after gadolinium injection are con-
sidered atypical radiological findings for chronic SEH.
To the best of our knowledge, three cases of chronic
SEH with a similar MRI signal intensity pattern have
been previously described [10, 12]. The atypical MRI
signal intensity pattern in the present study was consid-
ered to be related to the difficulty of the preoperative
diagnosis and history of recurrent bleeding. Moreover,
chronic expanding hematomas of the extremities or
spine have been reported to have heterogeneous signal
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intensities on T1- and T2-weighted MRI images, as
well as a heterogeneous contrast effect on gadolinium-
enhanced MRI. These hematomas gradually increase in
size and occasionally erode the adjacent bone. Thus, the
differentiation of chronic expanding hematomas from
tumoral lesions based on MRI findings is often prob-
lematic [13, 14].

It is well known that the increased intraspinal pres-
sure exerted by a slowly expanding intraspinal tumor-
ous lesion may cause scalloping of the spinal osseous
structures. Schwannomas, dermoid cysts, epidermoid
cysts, and lipomas occasionally demonstrate vertebral
scalloping [15-18]. In addition, dumbbell tumors with
a dilated intervertebral foramen due to neurogenic
tumors (e.g., schwannomas, neurofibromas, and men-
ingiomas) have been widely reported [19, 20]. Benign
intraspinal lesions, such as perineural (Tarlov) cysts
and herniated discs, are also known to cause vertebral
scalloping [21-23]. Vertebral scalloping due to chronic
SEHs is extremely rare, with only two cases having
been previously reported in the English literature [2, 5].
Although vertebral bone erosion due to SEHs is rare,
several cases of bone erosion due to chronic expand-
ing hematomas [13, 24] or hemophilic pseudotumors
[25] have been reported to date. Surgeons should be
cognizant of the ability of blood-derived space-occupy-
ing lesions to cause bone erosion, as well as the use of
vertebral scalloping as a diagnostic aid to differentiate
chronic SEHs from tumorous lesions.

In conclusion, chronic SEHs are rare clinical entities
that can be challenging to diagnosis via preoperative
imaging, particularly when associated with vertebral scal-
loping. Although rare, SEHs should always be consid-
ered as a differential diagnosis in patients with suspected
tumoral lesions in the spinal canal. Furthermore, sur-
geons should be aware that chronic SEHs can cause ver-
tebral bone erosion.
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