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Abstract
Background and importance Spontaneous spinal subdural
hematomas are rare. Their occurrence in a child with con-
genital von Willebrand disease and the complication of
their surgery by a large secondary syringomyelia have nev-
er been previously reported.
Case presentation A 13-year-old girl with congenital von
Willebrand disease presented to our emergency department
in January 2011 for sudden onset of severe back pain centered
in her thoracic spine rapidly aggravated by signs of acute
myelopathy without any precipitating factor. MRI scan re-
vealed a thoracic subdural collection anterior to the spinal cord
at the T7–T9 level, hyperintense on T1- and T2-weighted
sequences consistent with an acute spinal subdural hemor-
rhage. Evacuation of the subdural hematoma was realized
immediately after hemostasis parameter correction, and post-
operative course was uneventful with full functional recovery.
One year later, the patient presented once again but with pro-
gressive and more severe myelopathy caused by a large syrin-
gomyelia extending from the T5 level to the conus medullaris.
A syringopleural shunting was performed and the patient was
unrolled under an intensive care and rehabilitation program.

Her condition remarkably improved and she became able to
walk independently within 2 weeks post-operatively.
Conclusions von Willebrand disease should be included as a
possible factor of spontaneous spinal subdural hemorrhage.
Surgery is advised in emergency and can be associated with
remarkable recovery especially in children. Delayed syringo-
myelia can complicate the post-operative course and can be
successfully addressed by syringopleural shunting. Long-term
clinical and radiological follow-up is advocated.
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Introduction

Patients with congenital or acquired clotting disorders are
at increased risk for experiencing spontaneous hemorrhage
into unusual sites. Subdural hematomas and other central
nervous system (CNS) hemorrhages are uncommon but
can represent a major cause of death and disability when
they occur.

The occurrence of a spontaneous acute spinal subdural he-
matoma in a child with congenital vonWillebrand disease and
the development of a large syringomyelia as a late post-
operative complication, 1 year after initial surgery, have never
been previously reported. The case is presented and the liter-
ature is reviewed.
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Case report

A 13-year-old girl presented to the emergency department of
our institution in January 2011 for sudden onset of severe back
pain centered in her thoracic spine without any precipitating
factor such as sports or trauma, rapidly aggravated few hours
later by progressive weakness of both her lower limbs.

Her medical history was consistent for a congenital type I
von Willebrand disease diagnosed in the perinatal period for
recurrent epistaxis episodes. Two members of her family were
also harboring the same disease diagnosed after several and
various hemorrhagic episodes. She was under desmopressin
treatment since the age of three.

On admission, her bladder function was also altered, with
acute urinary retention. Examination of motor function in the
lower limbs demonstrated anti-gravity strength proximally
and 3/5 strength in the distal muscle groups. Tone in the lower
extremities was decreased bilaterally. Sensory examination
demonstrated a pinprick level at T7 and proprioception was
significantly impaired in both lower extremities.

An MRI scan of the thoracolumbar spine was realized and
demonstrated an extramedullary intradural fluid collection
spanning anteriorly to the spinal cord from the T7 to T9 levels,
hyperintense on T1- and T2-weighted sequences consistent
with an acute spinal subdural hemorrhage [Fig. 1].

Based on these findings and the patient’s clinical status,
urgent surgical evacuation was decided. Laboratory screening
tests showed prolonged activated partial thromboplastin time,
and concentrated blood-clotting factors containing von
Willebrand factor and factor VIII were administered.

Immediately after the hemostasis parameter correction, the
patient was taken to the operative theater where a T7–T9
laminectomy was realized. The hematoma was completely
evacuated and the visible arachnoid layer seemed to be intact.

The post-operative course was uneventful and the patient
recovered quickly. She was discharged home 3 days after sur-
gery, and serial follow-up examinations were planned but un-
fortunately she was lost to view.

One year after initial surgery, she presented once again with
a progressive but more severemyelopathy involving her lower
limbs. Examination of motor function demonstrated 2/5 mus-
cle strength in all groups. Second MRI examination identified
a large syrinx extending from the T5 level to the conus
medullaris [Fig. 2a]. Post-contrast MRI demonstrated no focal
enhancement in the spinal cord or syrinx and a second surgery
targeting the syrinx was decided.

We opted for a syringopleural shunting via the same ap-
proach. The dura was opened with care to preserve the under-
lying arachnoid membrane. The arachnoid was grossly abnor-
mal and appeared white, opaque, and unusually vascular. The
dense “arachnoid” was opened and lysis of adhesions was
performed. The spinal cord was punctured in the midline be-
tween the two posterior recesses at the level of T8. The T-

Fig. 1 Preoperative sagittal T1-weighted MR image showing an
extramedullary hyperintense hematoma compressing the spinal cord at
the T7–T9 levels

Fig. 2 Sagittal T2-weightedMR images of the spine realized 1 year post-
operatively (a) and following the second surgery (b) demonstrating an
important reduction in the syrinx cavity seize. (Note the kyphotic
deformity observed in the last follow-up MRI)
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shaped catheter was then introduced into the syrinx cavity and
subsequently attached to the dura and muscles as well. The
other tip of the catheter was inserted into the pleural cavity via
the T9–T10 intercostal space.

The patient was enrolled post-operatively under an intensive
care and rehabilitation program. Her gait and balance distur-
bances improved substantially. Serial post-operativeMRI scans
showed progressive syrinx cavity regression [Fig. 2b] and sta-
bilization of her delayed post-operative kyphotic deformity.
She is able to walk independently at the most recent follow-
up examination 2.5 years after the second surgery.

Discussion

Spontaneous acute spinal subdural hematoma was first de-
scribed by Shiller and coworkers in 1948 [28].

For this article, we reviewed the PubMed and MEDLINE
databases. Inclusion criteria were as follows: “Acute spinal
subdural hematoma”/“Spontaneous spinal subdural hemato-
ma”/“Nontraumatic spinal subdural hematoma” with “diag-
nostic imaging”/“factors”/“surgery”/“corticosteroids”. Spinal
subdural hematomas associated with cranial subdural hemato-
mas and those appearing spontaneously following lumbar
puncture, anesthesia, or surgery were excluded. The total re-
view population of spontaneous acute spinal subdural hema-
tomas was 68 cases.

Age at onset varies from 1.4 to 81 years [17, 21, 28] with
higher incidence in the fifth to the sixth decades of life (68 %
of all cases). The thoracolumbar and lumbar spine segments
were the most frequently involved with a slight male predom-
inance (sex ratio M/F = 1.09).

Presenting symptoms include mainly low back pain, signs
of acute myelopathy, or cauda equina syndrome, and from the
imaging perspective, MR imaging best shows the extent of the
hemorrhage and permits delineation from the epidural space.

In case of acute spinal subdural hematoma, like ours, an
iso-hyperintensity is found on T1-weighted images and het-
erogeneous hyperintensity is found on T2-weighted images
[2]. If no vascular malformation is found, selective spinal
angiography must be considered [14].

The causative aspects of spontaneous acute spinal subdural
hemorrhage are still speculative and no cause was found in
42 % of cases (n = 29). Anticoagulant therapies were incrim-
inated in 33 % of cases (n = 23), and other responsible factors
include hemophil ia [28], cryoglobulinemia [34],
thrombocythemia [16], polycythemia vera [9, 13], primary
central nervous system vasculitis [10], systemic vasculitis
(Wegener’s Granulomatosis) [11], fibromuscular dysplasia
[15], increased pressure of intraspinal vessels in case of bilat-
eral incarcerated inguinal hernia [24], poisoning with
coumarinic rodenticide [22], and association to Churg-
Strauss syndrome [18].

An intradural tumor hemorrhage [31, 35] and the rupture of
a radicular artery aneurysm [19] and of an angiographically
occult vascular malformation [14] were also described.

Only two cases of pediatric spinal subdural hematomas
have been described [Table 1] and are to worth note: although
congenital vonWillebrand disease is the most common hered-
itary coagulation abnormality, no previous cases related to this
condition have been reported to date.

Moreover, the pathogenesis of the spinal subdural hemor-
rhage is still unclear due to the lack of bridging veins in the
spinal subdural space and the relatively too small size of the
vessels that run on the undersurface of the dura.

Russell and Benoit [25] point out those vessels of substan-
tive caliber (such as the major radiculomedullary arteries) that
travel for the most part in the subarachnoid space. In fact,
some authors have suggested that the spinal subdural hemor-
rhage may be caused by the extension of a spinal subarach-
noid hemorrhage into the subdural space [1, 25] and that mi-
nor trauma leading to an increased intrathoracic and then
intraluminal pressure of these vessels may cause rupture [6].
Such a theory is supported by three previously reported cases
of associated subdural and subarachnoid hemorrhage we
found in our review [5, 12, 14], but these findings are tem-
pered by other reports, like ours, in which the subarachnoid
space seems to be normal.

Treatment of an acute spinal subdural hematoma typically
consists of surgical decompression and management of basal
blood disorders. However, some recent reports emphasize the
possible recovery under high-dose corticosteroids [32, 36] or
simple conservative treatment [8, 12, 13, 23], especially in
case of mild neurologic deficit and early recovery.

In 1984, Swann et al. were the first to treat a dorsally lo-
cated spinal subdural hematoma by suction via a lumbar cath-
eter [33], and in 1990, Schwerdtfeger et al. [27] added irriga-
tion to suction with a good surgical outcome.

In the present case, a 13-year-old girl with congenital von
Willebrand disease presented with signs of acute myelopathy
due to a ventrally located spinal subdural hematoma. We pre-
ferred an urgent decompressive surgery via a posterior con-
ventional laminectomy immediately after the infusion of pre-
pared doses of concentrated blood-clotting factors containing
von Willebrand factor and factor VIII leading to activated
partial thromboplastin time correction. The recovery was full
within few hours after surgery.

Post-operative complications are rare. Kim et al. [14] re-
ported a neurologic aggravation 10 days following surgery
due to a small remaining hematoma and severe adhesion be-
tween the arachnoid membrane and the cauda equina. A case
of massive rebleeding necessitating urgent decompression
3 days after initial surgery, in a 73-year-old woman with poly-
cythemia vera, was also described [9].

Syringomyelia as a late post-operative complication of an
acute spinal subdural hematoma has never been previously
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reported. In fact, Siddiqi et al. [29] presented in 2005 the sole
case of the literature in which a chronic spinal subdural hema-
tomawas associated to a thoracic syrinx. But in that report, the
76-year-old woman presented with a 14-year history of pro-
gressive myelopathy and the two lesions were diagnosed
simultaneously.

As the pathogenesis of syringomyelia, its relation to
arachnoiditis, and the role of the spinal subdural hemorrhage
are still unclear, several hypotheses have been postulated: the
spinal subdural hematoma could either be an etiological factor
in the formation of spinal arachnoiditis and then syringomye-
lia by means of its breakdown products which is probably the
cause in the present case as the subarachnoid space seemed to
be normal initially, or may be secondary to a subarachnoid
hemorrhage diffusing secondarily into the subdural space, a
condition Barnett, in 1973, already classified as a possible
direct cause of spinal arachnoiditis [4].

Two possible mechanisms have been proposed for syrinx
formation in case of spinal arachnoiditis: an ischemic model
and a CSF flowmodel: inflammation of the meninges can lead
to vessel scarring and subsequent cord ischemia, liquefaction,
and cavitation [7]. Alternatively, arachnoiditis can cause cord
tether into the dural tube and impair CSF flow [20].

Pressure dissociations between the upper and lower com-
partments of the subarachnoid space can form as a result, and
pressure waves transmitted within the epidural veins during
Valsalva maneuvers, along with the pressure dissociation, can
force CSF into the central canal and expand the syrinx [7, 20].

In the present case, the syrinx occurrence was unexpected
and its extension above the level of the hematoma was more
surprising. Interestingly, although the neurological deteriora-
tion was more severe in the second admission, the post-
operative outcome was excellent, which underscores the effi-
cacy of the syringopleural shunting and outlines the possible
recovery after second surgery especially in children.

If we observed such a remarkable recovery, this was not to
prevent the kyphotic deformity that developed later at the level
of the laminectomy. Such a delayed complication can be as-
sociated with a functional decline and should be taken seri-
ously into consideration. Fortunately, we observed no addi-
tional deterioration both clinically and radiologically till the
most recent follow-up evaluation, and whether it was better to
use a laminoplasty rather than a laminectomy or not is still a
matter of debate. In fact, although Ahmed et al. [3] and Simon
et al. [30] emphasize that the surgical risk for developing a

spinal deformity becomes statistically significant only when
more than four laminae are removed, such a complication was
also recently documented in a 17-year-old boy following a
double spinal level laminoplasty [26].

Finally, lessons must be drawn from the present case and
future challenges should be taken into consideration:

– Spontaneous acute spinal subdural hematoma can com-
plicate the course of congenital vonWillebrand disease in
young patients.

– Surgery is advised in emergency after missing factor ad-
ministration and can be associated with remarkable
recovery.

– Syringomyelia may occur as a late post-operative compli-
cation outlining the need for a long-term clinical and ra-
diological follow-up.

– The fact that this patient improved remarkably after the
second surgery suggests that lysis of adhesions associated
to syringopleural shunting is a suitable option to address
this lesion and can carry an excellent prognosis especially
in children.

– As the causative aspects of the syrinx and its extension
are still unclear, a higher number of cases and a better
understanding of the pathogenesis of these forms of sy-
ringomyelia will be crucial.
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