
S

A
e

C
a

b

a

A
R
R
A
A

K
A
S
A
I

1

i
i
t
a
d
e
c
w
s
o
c
t

p

s
d

0

Neurochirurgie 65 (2019) 93–97

Disponible en ligne sur

ScienceDirect
www.sciencedirect.com

hort clinical case

cute idiopathic spinal subdural hematoma: What to do in an
mergency?

. Jouberta,∗, S. Gazzolaa,b, A. Selliera, A. Dagaina

Department of neurosurgery, Sainte Anne Military Hospital, France
Department of Interventional Radiology, Sainte Anne Military Hospital, France

r t i c l e i n f o

rticle history:
eceived 11 March 2018
eceived in revised form 16 August 2018
ccepted 6 October 2018
vailable online 8 February 2019

eywords:
cute paraparesis

a b s t r a c t

Acute spinal cord compression usually results from trauma, infection, or cancer. Spinal subdural
hematoma is an uncommon cause of spinal cord compression that occurs after spine trauma or spinal
invasive procedure, especially in context of coagulopathy. In the following reported case, an 82-year-old
woman with a history of rapidly progressive paraparesis after a sudden middle back pain, with no pre-
vious trauma or coagulopathy, due to an acute spontaneous spinal subdural hematoma. In fact, the main
difficulty was to determine, in an emergency situation, the right strategy to identify both the lesion and its
cause to adapt therapeutics. This case not only provides an illustrative unusual condition in an emergency
pinal MRI
ngiography

diopathic spinal subdural hematoma

department but also a challenging discussion to choose the right treatment for a sudden neurological
impairment. According to a literature review of the idiopathic cases of spinal subdural hematomas with-
out coagulopathy, the clinical outcome depends on severity of neurological impairment. MRI is the main
examination to perform in an emergency. Thus surgical evacuation should be performed in emergency
in patients presenting with severe neurological impairment.

© 2019 Elsevier Masson SAS. All rights reserved.
. Introduction

Acute spinal cord compression usually results from trauma,
nfection, or tumor [1–5]. Classically, spinal hematomas are located
n the epidural space, in patients suffering from trauma or hema-
ologic diseases[1,6]. They also may follow spinal surgery or
nesthesiology procedures [3]. Thus, acute idiopathic spinal sub-
ural hematoma remains a rare cause of spinal cord compression,
specially in patients without coagulation problems [7,8]. As this
ondition whose outcome is dependent on judicious intervention
e report an uncommon and illustrative case of spontaneous spinal

ubdural hematoma. Furthermore, we propose a literature review
f all the cases of idiopathic spinal subdural hematoma without
oagulation disorder published in order to guide diagnosis and
reatment in emergency.
∗ Corresponding author. Department of neurosurgery, Sainte Anne Military Hos-
ital, 2, boulevard Sainte Anne, 83000 Toulon, France.
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1.1. Case report

An 82- year-old woman presented with a twenty-four hour his-
tory of rapidly progressive weakness in both legs after a sudden
middle back pain, with no previous trauma. There was no pre-
vious history of underlying neoplasm or coagulopathy. Neither
antiplatelet treatment nor anticoagulant therapy was reported.
Physical examination revealed a symmetric paraparesis sub T12
with average muscle strength of 2/5 and both bowel and bladder
dysfunctions, quoted ASIA C, or grade II according to the classifica-
tion of Domenicucci et al. [8].

Spinal MRI imaging demonstrated the spinal cord compression
due to an acute posterior subdural hematoma extending from T10
to L2, below the conus medullaris, with the major portion at T12-
L1, in hyposignal in both T2 (Fig. 1A, C) and T1 (Fig. 1B) weighted
sagittal sequences, testifying the acute mechanism, and concordant
with the patient’s clinical history. The T1-weighted sequence with
gadolinium did not show any associated vascular malformation but
still enlightened the heterogeneous degeneration of blood prod-
ucts, especially in the middle part of the circumferential clot whose
main part was spreading onto the posterior part of the medullar

canal. Moreover, spinal selective angiography was performed from
L3 to T4, and only demonstrated that the anterior spinal artery arose
from the left inter segmental T12 artery, without any underlying
vascular malformation.

https://doi.org/10.1016/j.neuchi.2018.10.009
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Fig. 1. Both T2 (A, C) and T2 (B) weighted MRI sequences demonstrated the spinal cord compression due to an acute posterior subdural hematoma extending from T10 to
L2, below the conus medullaris, in heterogeneous iso and hyposignal on the sagittal view. Both hyposignal T1 and T2 weighted MRI sequences was in favor of a subacute
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leeding since 24 h and before 3 days [21]. Interestingly, LCS appeared in isosignal e
rachnoid layer and intra-arachnoid hemorrhage. In axial view T2 weighted sequen
31]. Postoperative sagittal T2 weighted sequence (1D) did not show any residual c

Therefore, surgical removal by laminectomy from T11 to L1 and
urotomy was performed in emergency (Fig. 2). As suspected on the
RI, hemorrhage was spreading out into the subarachnoid space,

ue to arachnoid layer dehiscence. After clot removal and carefully
ashout of the subarachnoid space, no malformation was observed.
istopathological examination of the clot did not demonstrate any
nderlying lesion.

Four weeks after surgery, there was no sphincter dysfunction,
nd motor recovery permitted walking without any walking aids.
t 6 months clinical examination, the patient did not display any
emnant motor or sensitive sign. The post-operative MRI including
ngio-MRI sequence did not show any lesion (Fig. 1D).

. Discussion

.1. Epidemiology

Spinal subdural hematoma is a rare cause of spinal cord com-
ression [3]. Apart from iatrogenic procedures or anticoagulant
herapy, diagnosis may be challenging, as illustrated herein. Among

ore than 150 reported cases of spinal subdural hematoma, only 37
hirty cases, reported in the Table 1 with their baseline character-
stics, can be qualified as being “idiopathic”, including the present
ase [1,3]. Particular attention must be paid to “idiopathic” cases
hich remains challenging in order to accurately review all the
ases of the real idiopathic spinal subdural hematomas as the term
idiopathic” is often used in cases with no underlying lesion but
ith coagulation disorders. In the present review we only consid-

red patients without any anticoagulant disorder.
T2 weighted sequence that was in line with per operative observation of a violated
e spinal subdural hematoma appeared in posterior position realizing the “cap sign”
on after laminectomy extended from T11 to T1.

2.1.1. Clinical symptoms
Despite any spinal trauma or spinal procedure, anamnesis firstly

aims at disclosing any coagulopathy or anticoagulant treatment.
Clinical examination states motor and sensitive signs of spinal cord
compression, its level and functional impairment. Historically, clin-
ical presentation was classified by Domenicucci et al. [1] in 4 levels
(grade 0 = normal; I = weakness, pain and/or mild hypoesthesia;
II = invalidating paresis and level of hypoesthesia; III = abolished
motor and sensory capacities). Mid neurological impairment that
is to say grade 2 corresponding to class ASIA C, remains the most
encountered presentation in the cases reported (n = 22, 59,5%).
Acute or sub-acute installation of neurological impairment with
sudden back pain, without trauma, suggests a bleeding process
leading to spinal cord compression and seems to be the most
reported clinical onset [1,3,9,10]. However, no pathognomonic sign
has been previously described in the literature [1,3].

2.1.2. Radiological features
If spinal imaging should be performed in an emergency situa-

tion, neuroradiological diagnosis remains difficult, especially on CT
scan without myelography [1,9]. If myelography and then CT myel-
ography were used in the first cases reported [11–18], MRI became
the examination of choice in emergency [9,19,20]. Thus, MRI can
show both the hematoma and its location regarding the dural
space, and usually enlightens the causal tumoral or vascular lesion.
According to Braun et al. [21], MRI findings evolve with hemoglobin
degradation and have permitted to conclude in the reported case

to an acute (between one and three days) and not an hyper acute
hematoma whose MRI signal appears iso- to hypo intense on T1-
weighted sequence and hyper intense on T2-weighted sequence.
This second feature matches with the central part of the hematoma
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Fig. 2. Intraoperative view of the acute subdural hematoma after laminectomy,
before dura mater opening (A), forming a “bluish area” according to the histori-
cal per operative observation reported by Rader in 1955 [10]. After a durotomy, the
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rachnoid space appeared spontaneously and widely opened by the hematoma (B).
fter surgical removal above the conus medullaris the nerve roots abo was seen
ithout vascular malformation (C).

eported in our case at the T11 and T12 levels, and may reveal the
ource of the bleeding.

In addition, the axial view is especially relevant to distinguish
pidural hematomas that are usually encountered posteriorly to
he spinal cord in a biconvex form, from subdural hematomas that
re commonly found anterior-laterally to and around the spinal
ord in a semi-circular pattern (“cap sign”), as encountered in the
resent case (Fig. 1C) or in tri radiate pattern (“Mercedes Benz
ign”) at lumbar levels as recently described by Krishnan and Baner-
ee [5]. Interestingly associated subarachnoid hemorrhage can be
bserved on MRI as encountered in the case herein, as LCS still
ppeared in iso signal in MRI T2-weighted sequence above the main
art of the clot. This observation was in agreement with the per-
perative view of the violated arachnoid layer. In contrast, axial
2-weighted sequences demonstrated in the main part of the clot a
imited hypersignal that could match with a hyper acute bleeding.
evertheless, the different MRI sequences including gadolinium-
nhanced sequences did not determine the sub or extra arachnoid
rigin of the bleeding, as previously reported [1,20,22], so that led
s to perform prompt spinal angiography in order to disclose any
nderlying vascular lesion as performed in the cases n◦18, 20, 27,
3 reported in Table 1.

Furthermore, false negative spinal angiography as been pre-
iously reported and primarily attributed to operator-dependent
actors (non-selectivity may be due to spontaneous thrombosis
f the underlying vascular malformation [23,24]. Nevertheless, in

uch a situation per operative observation permitted to lead to the
ight etiology of vascular malformation unlike the present case.
inally, it appears reasonable to perform a second, postoperative
xam, in “idiopathic” bleeding. The choice between angio-MR and
eurochirurgie 65 (2019) 93–97 95

selective angiography should consider the vascular history of each
patient, to minimize iatrogenic complication, so that led us to prefer
in our case the first modality.

2.1.3. Physiopathological hypothesis
Even when selective and complete angiography also does not

show any underlying lesion, as encountered herein, the origin
of bleeding is thought to come from subarachnoid vessels, as
spinal subdural space remains avascular [25]. Although no previ-
ous traumatic event was reported, we can hypothesize that a minor
“neglected” trauma might have increased intra abdominal and intra
thoracic pressure so that led to subarachnoid vessels disruption as
initially described by Rader in 1955 [10,26]. More recently, in a
reported case of spinal subdural hematoma post vertebroplasty,
Mattei et al. emphasized the role of the congestion of the vertebral
venous plexus responsible for the venous drainage of the vertebral
body, leading to the rupture of the radiculo-medullary veins into
the subdural space [27]. In fact, it was previously demonstrated that
the radiculo-medullary veins constitute the weakest link between
the intradural venous system and the epidural space [28,29].

2.1.4. Therapeutics and outcome
When an objective causative lesion can be diagnosed, and specif-

ically treated, therapeutic strategy should be instigated as a matter
of emergency. After the specific literature review of idiopathic
spinal subdural hematoma (Table 1), three situations were encoun-
tered:

• patient grade 0 (ASIA E or D) (8 cases): recovery is the rule what-
ever the treatment (3 underwent surgery and 5 conservative
treatment);

• patient grade III (ASIA A) (7 cases): recovery is the rule for surgical
treatment (n = 5), and was encountered for a half of non-operated
patients;

• patient grade II (ASIA B or C, the present case) (22 cases): 11
patients benefited from surgery with good outcome in 9 whereas
10 patients were treated without surgery (“pulsed” corticother-
apy, hyper hydration [30]) with good outcome in 8.

Despite any relevant statistical link in such a small cohort, it
appears that surgical treatment of spontaneous hematomas has
usually been reported in cases of severe neurological impairment
with good outcome, and should be promptly performed unless the
patient’s condition prevents any surgery [16]. In asymptomatic or
pauci-symptomatic patients both conservative and surgical treat-
ment has led to good outcome so that should be in favor of
conservative treatment and careful clinical follow-up.

As regards the third situation, there was no statistically signifi-
cant relationship found according to age, location, number of levels
involved that permitted to choose between conservative treatment
and surgery. Nevertheless, poor outcome was observed in young
patients who underwent conservative treatment [14]. In contrast,
as underlined by Pereira et al. who reviewed a larger cohort of
spinal subdural hematomas–including iatrogenic and anticoagu-
lant disorders–up to 2013, there was no better outcome for patients
who underwent surgery [3]. Moreover, as observed in our litera-
ture review of idiopathic hematomas, they particularly reported
that extension of the hematomas, surgery and association to sub-
arachnoid hemorrhage were not relevant. From our viewpoint,
in patients acutely or sub acutely impaired and whose condition
permitted to perform surgery, it appears acceptable to purpose it

without delay.

Finally, neurological impairment at initial clinical presentation
remains the main predictive factor of outcome reported, for this
disease that has a morbidity rate of 28%, so that suggests surgery
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Table 1
Baseline characteristics of the 37 idiopathic spinal subdural hematomas.

Author, year [ref] Sex Age Clinical statusa Location Number of levels Treatment Clinical outcome Imaging Associated HSA

1. Ainslie, 1958 [11] F 67 II T8–T10 3 Surgery Recovery Myelography No
2. Banach, 1970 [13] F 65 II T3 - T5 3 Surgery Recovery Myelography No
3. Anagnostopoulos & Gortvai, 1972 [12] F 63 II T8 - T12 5 Surgery Poor Myelography No
4. Schwartz, 1973 [18] M 47 II C3–C7 5 Surgery Recovery Myelography Yes
5. Reynolds & Turner, 1978 [16] M 57 III C ? Conservative Death Myelography No
7. Sakata & Kurihara, 1984 [17] M 56 III L2–S1 6 Surgery Recovery Myelography No
8. Martinez, 1987 [32] M 64 II T5–T6 3 Surgery Poor Myelography No
9. Grobovschek & Schurich, 1989 [14] F 38 II T6 - T11 6 Conservative Poor CT/myelography No
10. Grobovschek & Schurich, 1989 [14] F 41 II C3–L2 19 Conservative Poor Myelography No
11. Levy, 1990 [15] M 43 I L4–L5 2 Surgery Recovery Myelography No
12. Levy, 1990 [15] F 81 II L3–S1 4 Conservative Recovery Myelography No
13. Jacquet, 1991 [33] M 51 I T6–T8 3 Surgery Recovery CT/myelography/MRI No
14. Grunberg, 1993 [19] F 70 I T3–L3 13 Surgery Recovery MRI No
15. Longatti, 1994 [34] M 54 I T5–L5 12 Conservative Recovery MRI No
16. Kang, 2000 [35] F 49 II T5–L3 10 Conservative Recovery MRI Yes
17. Kuker, 2000 [36] M 81 II T3–L3 12 Surgery Recovery MRI No
18. Kuker, 2000 [36] F 55 II T12 - L4 5 Surgery Recovery MRI/angio Yes
19. Boukobza, 2001 [37] M 74 I T6–L4 16 Conservative Recovery CT/MRI No
20. Yamada, 2003 [38] F 38 II T1–T7 8 Conservative Recovery MRI/angio Yes
21. Kyriakides, 2007 [25] M 44 III T2–T6 5 Surgery Recovery MRI/angio No
22. Braun, 2007 [21] F 76 I C2–T6 13 Conservative Recovery MRI/angio No
23. Braun, 2007 [21] F 72 III Clivus–L4 24 Conservative Recovery MRI/angio No
24. Ozdemir, 2008 [26] M 50 II T4–T8 5 Surgery Recovery MRI/angio No
25. Al, 2009 [39] M 57 II T9 - L1 5 Conservative Recovery MRI No
26. Oh, 2009 [40] F 59 II C3–C6 4 Conservative Recovery MRI No
27. Kakitsubata, 2010 [41] M 66 I T11–T12 2 Conservative Recovery MRI/angiob Yes
28. Yang, 2011 [42] F 55 II C2–T6 12 Conservative Recovery MRI No
29. Yang, 2011 [42] M 38 II C6–T5 7 Conservative Recovery MRI No
30. Panciani, 2013 [43] F 79 III C5–T6 9 Surgerya Recovery MRI No
31. Chung, 2014 [44] F 66 I C7–T4 5 Conservative Recovery MRI No
32. Visocchi, 2015 [45] F 45 III T1–T10 10 Surgery Recovery MRI No
33. Zhu, 2015 [46] F 45 III T9 1 Surgery Recovery MRI/angio No
34. Ma, 2015 [47] F 29 II C6–T2 4 Conservative Recovery MRI No
35. Cui, 2015 [48] M 45 II L4–S3 5 Surgery Recovery MRI No
36. Wang, 2018 [49] M 43 II C2–C5 4 Surgery Recovery CT/MRI No
37. Present case F 82 II T10–L2 5 Surgery Recovery MRI/angio Yes

Grade 0: normal; I: weakness, pain and/or mild hypoesthesia; II: invalidating paresis and level of hypoesthesia; III: abolished motor and sensory capacities (according to
Domenicucci et al. [1]).
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a Delayed surgery after conservative treatment.
b The patient declined the angiography.

hould be performed in selected cases, according to the risk/benefit
alance [1].

. Conclusion

When clinical presentation suggests a spinal cord compression
ue to a spinal hematoma, MRI appears to be the gold standard
nd should be performed in emergency in order to confirm the
ematoma, its localization, and, if possible, to disclose any under-

ying lesion.
The main difficulty in diagnosis consists of remembering such a

are entity when there is no history of anticoagulant treatment or
revious traumatic procedure.

The clinical outcome depends on the severity of neurological
mpairment. Surgery could be performed in grade II patients (ASIA C
r B) with good results and should especially be proposed in grade
II patients (ASIA A) as it tends to be superior to conservative treat-

ent in these cases.
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