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Abstract
Introduction The aim of this study was to report a rare pedi-
atric case of spontaneous spinal epidural hematoma (SSEH)
mimicking Guillain-Barré syndrome (GBS), secondary to an
epidural arteriovenous malformation (AVM). Furthermore, a
case-based update and insight into the entity is attempted.
Methods An 8-year-old male presented with progressing
severe lower limb weakness and no traumatic history. Pre-
sentation was mimicking GBS with ascending symptoms.
Magnetic resonance (MR) scan revealed a dorsal epidural
mass, extending from C6–C7 to T2, compressing the spinal
cord. Emergency laminoplasties and surgical evacuation of
the hematoma were performed. An up-to-date review of re-
ported SSEH cases in children was conducted, with emphasis
on underlying vascular malformations (epidural AVMs in
particular). Pathogenesis, predisposing factors, imaging, diag-
nosis, treatment and outcome are discussed.
Results The hematoma was successfully evacuated. A vas-
cular membrane on the dura was peeled off and sent for
histopathology. There was no evidence of intradural vascular
penetration. The patient improved postoperatively and was
able to walk with support 7 months later. Histology revealed
closely packed thin-walled angiomatous structures with wide

lumens (filled with red blood cells) with walls composed of
collagen and smooth muscle fibers, findings consistent with
AVM.
Conclusions Non-traumatic SSEH is rare in the pediatric
population. Although vascular malformations are suspected,
they are extremely rarely identified histopathologically. This
case represents one of the very few reports of pediatric SSEH
caused by a histologically proven, purely epidural AVM. High
index of clinical suspicion and low threshold for MR can lead
to timely diagnosis and prompt treatment with good functional
outcome.

Keywords Spinal epidural hematoma . Arteriovenous
malformation . Vascular malformation . Guillain-Barré

Introduction

Spinal epidural hematoma is usually observed in a traumatic
context or following lumbar puncture or epidural anesthesia in
a background of coagulopathy [1]. Non-traumatic hematoma
can occur without any clear cause and is described as sponta-
neous [42]. Spontaneous spinal epidural hematoma (SSEH)
represents an extremely rare cause of spinal cord compression
in the pediatric age range [1, 40, 41, 50]. Bleeding predispo-
sition constitutes the most common pathological substrate in
this patient group [40].

Although suspected, vascular malformations have only
been identified as the underlying lesion in less than ten chil-
dren, only two of which had a purely extradural intraspinal
arteriovenous malformation (AVM). We report a rare case
of spontaneous hemorrhage from an epidural AVM in an 8-
year-old male and attempt a case-based update on the entity.
To our knowledge, this represents the third case of spinal
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cord compression from a non-traumatic SSEH caused by a
histologically proven epidural arteriovenous malformation.
Clinical presentationwas mimickingGuillain-Barré syndrome
(GBS), diagnosis was set with magnetic resonance imaging,
and pathology was confirmed by histological analysis.

Case presentation

An 8-year-old male presented to the pediatric department
with a 24-h history of progressing severe weakness of lower
limbs. No history of trauma was mentioned. Neurological
examination revealed flaccid paraplegia, absent reflexes of
the lower limbs and sensory impairment below the T2 level.
Motor and sensory system examination of the upper extrem-
ities and cranial nerves was initially normal. Presentation
was mimicking GBS with ascending symptoms affecting
the lower limbs first and progressing upwards. Bladder and
bowel sphincters control was affected.

Magnetic resonance (MR) scan of the whole spine re-
vealed a large posterior epidural mass, extending from C6–
C7 to T2 level, displacing the spinal cord anteriorly and
slightly to the left. The mass was isointense with the spinal
cord on T1-weighted images, hyperintense with regions of
low signal intensity on T2-weighted images and showed no
avid enhancement after the intravenous administration of
gadolinium, findings consistent with a possible epidural
hematoma (Fig. 1). Coagulation profile was within normal
range and the patient had never received any anticoagulant
medication.

The patient underwent emergency C7–T3 laminoplasties.
Intraoperatively, after removal of the laminae, there was
egress of liquefied and solid blood. The blood clot was
extending from C6–C7 to T3. The epidural space was irri-
gated free of blood, under which a thick vascular membrane
was lining on the dorsal dura. This membrane was complete-
ly peeled off the dura and sent for histopathology. The
membranous material was coated with blood and no vessels
could be grossly seen. There was no evidence of vascular
penetration through the dura.

Histologic sections (Fig. 2) revealed fibroadipose tissue,
containing closely packed thin-walled angiomatous struc-
tures with wide lumens, filled with red blood cells. The walls
of these structures were composed of collagen fibers and
occasional smooth muscle fibers, as was evident on histo-
chemical (Masson’s trichrome) and immunohistochemical
(smooth muscle actin) stains, findings consistent with AVM.
In adjacent areas, there were cystic spaces lined by granu-
lation tissue, containing thrombi (hematoma formation).
The fibroadipose tissue showed hemorrhage and focal fi-
broblastic reaction (Fig. 2).

A postoperative MR scan confirmed complete resec-
tion of the posterior epidural mass and re-expansion of

the previously compressed spinal cord. Limited intramedullary
high signal intensity on T2-weighted sequences was detected,
probably representing compression-inducedmyelitis. No path-
ologic enhancement was present (Fig. 3). Two weeks postop-
eratively, the patient underwent spinal angiography which did
not reveal any residual vascular or other pathology.

After the operation, the patient partially improved, initial-
ly recovering motor strength proximally in the lower limbs,
and was sent for rehabilitation. Seven months after the op-
eration, the patient was able to walk with support.

Discussion

The term SSEH refers to hemorrhage not related to any
precipitating cause, such as a traumatic injury [4, 17] and
accounts for 40 to 50 % of spinal epidural hematomas in the
general population [42]. Non-traumatic SSEH in the pediat-
ric age group is extremely rare [44], with overall less than 40
cases reported in the English literature [6, 9–11, 23, 28, 29,
34, 37, 40, 45, 46, 48, 49, 51]. Age distribution shows
bimodal peaks at 15 to 20 and 65 to 70 years [25], which
makes it very rare in children [3]. The first report was by
Jackson in 1869 in a 14-year-old girl [2, 22, 40]. Two exten-
sive reviews of the literature discovered 23 reported cases in
1994 [7], which increased to 27 reports by 1998 [40, 41].
Cakir et al. [6] identified 32 cases until 2004 in the literature.
Liu et al. [30] reported a series of 23 patients from 1998 to
2006, 7 of which were between 10 and 19 years old.

The most common locations include the dorsal epidural
space of the cervicothoracic junction for those younger than
40 years and the thoracolumbar junction for those 40 to
80 years [19]. The cervicothoracic region is the most com-
mon location for SSEH in children [1, 2, 40] and, in partic-
ular, the C5–T1 regions [3, 40].

Typical presentation is with acute onset of neck or back
pain and radiculopathy, followed within hours by myelopa-
thy [5], although nonspecific or even misleading clinical
signs and symptoms have also been reported in children,
resulting sometimes in a delay of diagnosis [40, 45]. Differ-
ential diagnosis is broad and includes intrinsic or extrinsic
cord tumor, unwitnessed or minor trauma, spinal abscess,
spinal cord ischemia, disk disease, GBS, transverse myelitis,
and congenital abnormalities such as a syringomyelia [1, 6].
Presentation in our patient was mimicking GBS, in which a
very common pattern is the ascending version with symp-
toms affecting the lower limbs first and progressing upwards.
Manifestation as GBS has previously been reported for
SSEH in children only in very few cases [6, 31, 50].

Multiple predisposing etiopathogenic factors have been
associated with SSEH, most of which are related to inherited
or acquired coagulopathic states, blood dyscrasias (leukemia
or hemophilia), anticoagulant or thrombolytic therapy, spinal
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vascular malformations (AVM, hemangioma), cocaine use
and chiropractic spinal manipulation [1, 15, 40]. Iatrogenic
factors such as lumbar puncture or epidural anesthesia have
also been reported [32]. Other possible causes in adults in-
clude atherosclerotic disease, hypertension and bleeding di-
atheses [13, 17, 42]. Hemorrhagic diathesis (use of anticoag-
ulants, blood dyscrasias) is the most commonly associated,

potential etiopathogenic factor, encountered in more than
30 % of pediatric SSEH [40]. Vascular malformations,
although suspected as underlying lesions, are rarely identi-
fied at pathological examination, which makes this case
quite rare. Several adult cases have been attributed to vas-
cular malformations in the epidural space [14, 16]; Kubo
et al. [26], in a literature review of 99 adult patients with

Fig. 2 Histological sections. a Representative area of angiomatous
structures (hematoxylin and eosin, ×200). b Immunohistochemical
stain for smooth muscle actin (immunohistochemical stain, ×100).
Histology revealed fibroadipose tissue, containing closely packed
thin-walled angiomatous structures with wide lumens, filled with red

blood cells. The walls of these structures were composed of collagen
fibers and occasional smooth muscle fibers, findings consistent with
AVM. In adjacent areas, there were cystic spaces lined by granulation
tissue and containing thrombi (hematoma formation)

Fig. 1 Spinal epidural
hematoma, extending from C6–
C7 to T2 level, displacing the
spinal cord anteriorly and
slightly to the left. Regions of
low signal intensity can be noted
in T2-weighted images on the
periphery of the lesion. a Sagittal
T2-weighted image. b, c Sagittal
T1-weighted images before and
after the intravenous
administration of gadolinium,
respectively. d Axial T2-
weighted. e Axial post-
gadolinium T1-weighted images
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SSEH, found an underlying vascular malformation in 14
cases. To our knowledge, very few pediatric cases with
SSEH attributable to a proven vascular malformation have
been described [13, 35].

Vascular malformations that have been overlooked or
obliterated could be a possible explanation in idiopathic
cases [16]. A vascular anomaly is often suspected yet diffi-
cult to prove [1]. In the pediatric age group, a purely epidural
vascular malformation responsible for non-traumatic SSEH
is reported in only few cases (Table 1). Chuang et al. [11]
reported two cases of purely epidural arteriovenous fistulas
(AVF); Moiyadi et al. [34] described a purely extradural non-
osseous spinal epithelioid hemangioma without bony involve-
ment; Nadig et al. [37] presented an epidural AVM in a patient
with NF1; finally, Muhonen et al. [35] reported an extradural
vascular malformation devoid of elastin. Lo [31] described
two cases of SSEH having cavernous vascular malformation
origin, one with an intramedullary AVM and one with an

extradural hemangioma. Miyagi et al. [33] reported a cervical
epidural hematoma secondary to an AVM in a 16-year-
old patient. Kitagawa et al. [24] reviewed 16 previously
published pediatric cases of paraspinal AVMs, in which
the patients had presented with spinal venous hyperten-
sion, and described the case of a 12-year-old child with a
paraspinal AVM who presented with spontaneous spinal
epidural hematoma.

The pathogenesis of SSEH remains unclear [40]. The
source of bleeding was generally thought to be venous in
origin. The fragile valveless epidural venous plexus is
unprotected from sudden fluctuations of intrathoracic and
intra-abdominal pressure after activities such as sneezing,
coughing, voiding, and bending [2, 7, 17, 40, 46]. Arte-
rial origin resulting from disruption of a tortuous arterial
plexus by traction on nerve roots also has been suggested [40].
Miyagi et al. [33] suggested that an arterial source was more
persuasive, since pressure inside the epidural venous plexus is
lower than intrathecal pressure at the same level. In addition,
the rapidly deteriorating neurological deficits after the initial
onset of back pain suggests fast accumulation of hematoma
and spinal cord compression, which would be consistent with
arterial origin [30, 33].

MR imaging is the modality of choice for the evaluation of
a suspected epidural hematoma, not only by displaying high
sensitivity in detecting blood products and defining the age of
hemorrhage but also being particularly accurate in demon-
strating the extent of the hematoma and its effect on the spinal
cord. The most usual findings within 24 h from onset are
isointensity in T1-weighted images and hyperintensity in
T2-weighted images. After 24 h, it appears as a high signal
on T1-weighted images and a low signal on T2-weighted
images. After injection of gadolinium, peripheral enhance-
ment of lesion is mostly found and central enhancement is
occasionally found [8]. Holtas et al. [21] suggested that a
change of signal isointensity in the hyperacute phase to
signal hyperintensity after 36 h could be pathognomonic
for SSEH, but in the vast majority of the reported studies,
including ours, the MR scan is not repeated, because a rapid
evacuation of the hematoma is indicated. Liao et al. [29]
reported that T2-weighted images have a greater diagnostic
value since they can detect foci of very low signal intensity,
representing hemosiderin deposits. However, in some re-
ported studies, no hemosiderin deposits could be detected
in T2-weighted images, probably because of the rapid re-
moval of hemorrhagic products from the epidural space,
provided by its great vascularity. In our case, regions of low
signal intensity in T2-weighted images were noted mainly
on the periphery of the hematoma.

Spinal angiography is a useful technique to demonstrate
AVMs and is considered the gold standard for diagnosis by
many authors [13, 35, 38]. However, clinical presentationmay
be too rapid to allow preoperative angiography. Furthermore,

Fig. 3 Postoperative MR scan. a Sagittal T2-weighted image. b Axial
T2-weighted image (degraded low quality image). c, d Sagittal T1-
weighted images before and after the intravenous administration of
gadolinium, respectively. Images reveal the complete evacuation of
the dorsal epidural mass, repositioning of the spinal cord, and a small
intramedullary lesion with high signal intensity on T2-weighted se-
quences, with no pathologic enhancement. Fluid collection is noted in
the operative field, around the spinous processes
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if a vascular malformation is not demonstrated or suspected on
MR, angiography may not be helpful either. If the neurolog-
ical status of the patient is stable, angiography could be
preoperatively performed to establish the diagnosis [13]. In
cases with progressive deficits where the neurological condi-
tion does not allow angiography, consideration should be
given to a postoperative study [35, 38].

Spontaneous rupture of occult AVMs has been postulated
as a cause of SSEH in children [3, 4]. Although often
suspected as a cause of SSEH, vascular malformations have
rarely been demonstrated [35]. Arteriovenous malformations
are identified histopathologically by the presence of elastin
and smooth muscle fibers in the walls of clustered abnormal
arteries and veins, while cavernous angiomas are devoid of
elastin or smooth muscle fibers in the walls of their clustered
abnormal vessels [18]. In the present study, we describe a non-
traumatic SSEH caused by a histologically proven vascular
malformation. The latter was composed by closely packed
abnormal vessels, whose walls were thin, containing collagen
and smooth muscle fibers, findings characteristic of AVM.

The vast majority of dural AVMs affect elderly patients
and are thought to be acquired [35]. A distinguishing feature
between dural and epidural vascular malformations is the
intradural extension of blood vessels in dural vascular
malformations. Intradural vascular malformations have their
nidus in the cord or pia and receive their blood supply from the
medullary arteries [47]. The presence of flow voids and ser-
pentine vessels intradurally can differentiate dural from purely
epidural vascular malformations [35]. The vascular malfor-
mation we describe in this case was located entirely in the
epidural space and had no evidence of intradural penetration
of draining veins. The blood supply to epidural vascular
malformations is purely within the epidural space. Reports
of such lesions are rare, particularly in childhood, and have

been described as venous angioma, hemangioma, or epidural
varix [12, 14, 17]. Purely epidural vascular malformations are
likely fed by radicular vessels accompanying the exiting nerve
root [13, 35]. This concept is supported by the common
location of SSEH in the lower cervical and thoracic region,
where radicular arteries are prominent [13, 16, 17, 36].

Regardless of the cause of SSEH, early diagnosis and
surgical evacuation allow maximal functional recovery [1,
20, 27]. Early surgery, preferably within 48 h, is indicated for
patients with progressive neurological deficit [39]. Decom-
pressive laminectomy and evacuation of the hematoma is
usually the treatment of choice. Laminoplasties can also be
performed, in order to decrease the risk of spinal deformity in
children, particularly in the cervical region or cervicothoracic
junction. Time lapse between symptom onset and surgical
intervention is critical. Favorable outcomes can be achieved
when surgical intervention is performedwithin 36 or 48 h after
onset in patients with complete and incomplete deficits, re-
spectively [20]. Unlike adults, delayed recovery of neurolog-
ical function can occur in children [39, 41], even if the period
between the onset of clinical presentation and surgery exceeds
72 h [39]. The longest duration of time (2 months) between
initial symptoms of SSEH and surgical decompression was
reported by Poonai et al. [43]. In children, surgical decom-
pression should be considered even despite delayed presenta-
tion and poor neurological status, as the benefits of surgery,
however delayed, far outweigh the morbidity occurring fol-
lowing nonoperative treatment [39]. Last but not least, recov-
ery after surgery depends on the severity of preoperative
neurologic deficit [17, 27].

Conservative management can be an option in patients
with minimal or improving neurological deficits. Recently,
the number of diagnosed SSEH cases as well as the number
of patients not requiring surgery have increased owing to the

Table 1 SSEH and spinal epidural vascular malformations in children

Author Sex/age Site Vascular malformation SSEH Comments

Muhonen et al. [35] 22 months C5–T2 AVM Yes

Nadig et al. [37] F/10 years L3–L5 AVM – AVM in NF1

Chuang et al. [11] F/4 years C4–T2 AVF Yes

M/4 years C7–T3 AVF

Moiyadi et al. [34] M/5 years C3–T4 Hemangioma Yes Spinal epidural epitheloid
hemangioma without
bony involvement

Lo [31] M/11 years T3–T5 Intramedullary AVM Yes

M/6 years C7–T4 Extradural hemangioma

Miyagi et al. [33] M/16 years C2–C6 AVM Yes

Kitagawa et al. [24] F/12 years T1–T3 Paraspinal AVM Yes

Present case M/8 years C6/C7–T2 AVM Yes

SSEH spontaneous spinal epidural hematoma, AVM arteriovenous malformation, AVF arteriovenous fistula, NF neurofibromatosis
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wider use of early MR [3]. Azumagawa et al. [3] reviewed
the literature since 1988 and identified at least 15 cases with
spontaneous regression of SSEH younger than 18 years.

Conclusion

Non-traumatic SSEH in pediatric population is a rare patho-
logical entity. The case presented here is one of the very few
reports of SSEH in children caused by a histologically proven
epidural AVM, with a presentation mimicking GBS and no
significant previous medical history, no trauma, and no warn-
ing signs. SSEH should be included in the differential diag-
nosis in patients whose presentation is even slightly sugges-
tive. A high index of clinical suspicion and a low threshold for
MR are required for timely diagnosis, which is essential due to
the high risk of poor outcome without treatment.
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