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Delayed-onset paralysis induced by spontaneous spinal
epidural hematoma communicated with hematoma in the paraspinal
muscle in a 6-month-old girl: a case report
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Abstract

Spontaneous spinal epidural hematoma (SSEH) very rarely develops in infants younger than 1 year old. To our knowledge, no
previous case of delayed-onset paralysis induced by SSEH communicated with hematoma in the paraspinal muscle has been
reported in the literature. The authors present the case of a 6-month-old girl with a tumor mass on her back who developed a
paresis of her bilateral lower limbs. On spinal magnetic resonance imaging, the epidural mass appeared to be a dumbbell type and
communicated with the mass in the paraspinal muscle through T12/L1 intervertebral foramen at the right side. After excision of
the mass in the paraspinal muscle, hemi-laminectomy of T10-L3 was performed. No solid lesion was also present in the spinal
canal and it was found to be an epidural hematoma. No malignancy was observed on pathological examination, and vascular and
nerve system tumors were negative. When a tumor mass suddenly develops on the back of an infant and motor impairment of the
lower limbs develops as the mass gradually enlarges, differential diagnosis should be performed taking SSEH into consideration.
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Background

Spontaneous spinal epidural hematoma (SSEH) is a rare dis-
ease with an annual incidence of 0.1 in 100,000 people [1, 2].
It may develop at any age, but the peak onset age is 15-20 and
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45-75 years old [3]. Its development in infants younger than
1 year old is very rare, and to our knowledge, only nine cases
have been reported [4—12]. We report a 6-month-old girl with
SSEH and clarify the clinical characteristics of delayed-onset
paralysis.

Case presentation

The patient was a 6-month-old girl whose mother noticed a
tumor mass on her back. Six days later, the mother noticed
that the child did not move her legs much and brought her to
the department of pediatric surgery of our hospital. She
demonstrated only weak movement of the lower limbs at
hip, knee, and ankle with maximum power of 2/5 in re-
sponse to sole stimulation, and the deep tendon reflex was
normal. On blood testing, no inflammatory reaction was
detected, and coagulation factors (PT, APTT, fibrinogen,
and platelet count) and tumor markers (AFP, NSE, and
sIL-2R) were normal. There was no history of metabolic
or hematologic disease, coagulopathies, or coagulation de-
fect tendencies in patient or relatives.
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On sagittal spinal magnetic resonance imaging (MRI), a
1.7 x4.0-cm mass was noted in the paraspinal muscle.
Another mass in the spinal canal at the T10-L3 level was also
present (Fig. 1A, B). It compressed the spinal cord from the
dorsal side. On axial MRI, spinal cord compression was noted
in the spinal canal (Fig. 1C, D). It seemed to be a dumbbell
type tumor and communicated with the mass in the paraspinal
muscle through the T12/L1 intervertebral foramen.
Decompression surgery was performed on day 2 after admis-
sion. The mass in the paraspinal muscle was a hematoma.
After excision of the hematoma, hemi-laminectomy of T10-
L3 was performed. The mass in the spinal canal contained no
solid lesion and was also a hematoma (Fig. 2). After evacua-
tion of hematoma, it began to bleed from epidural venous
plexus. Intraoperative blood loss was 560 ml. The postopera-
tive course was favorable, and the bilateral lower limbs moved
in response to sole stimulation on day 2 after surgery. Lower
limb muscular strength gradually improved and was
completely recovered at 4 weeks after surgery.
Histopathological analysis revealed no malignant tumor or
vascular malformation. On spinal MRI at 6 weeks after sur-
gery, the spinal cord was sufficiently decompressed, and no
recurrence of the mass had occurred (Fig. 3A, B).

Discussion

SSEH is a rare disease with an annual incidence of 0.1 in
100,000 people [1, 2]. The peak onset age is 15-20 and 45—
75 years old, and the percentage of male accounted for 64%
while female made up 36% [3]. SSEH may develop at any
age, but its development in infants younger than 1 year old is

Fig. 1 Preoperative MRI. Sagittal
T1-weighted image (a), T2-
weighted image (b), axial T1-
weighted image (¢), and axial T2-
weighted image (d). The spinal
cord was compressed by the
hematoma in the spinal canal
(arrow). A mass was also present
in the paraspinal muscle in the
paraspinal muscle (arrowhead)
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Fig. 2 Intraoperative photograph. The mass in the paraspinal muscle was
a hematoma and it was aspirated (arrow). It communicated with the inside
of the intervertebral foramen (arrowhead)

very rare and only nine cases have been reported (Table 1)
[4—-12]. Inducers of SSEH may include blood coagulation ab-
normality, vascular malformation, pregnancy, tumor hemor-
rhage, iatrogenic, state of infection, and minor trauma [1, 3,
13]. Groen et al. reported that a certain cause of SSEH was
present only in 96 out of 199 cases (48%) [1].

The pathogenesis of SSEH is still unclear. Sudden venous
pressure elevation is readily induced by exercise, coughing, and
abdominal pressure, and damages blood vessels because of the
absence of venous valves [14, 15]. In the current case, no blood
coagulation abnormality, vascular malformation, or spinal cord
tumor was present, and no cause or inducer of the disease was
identified during the surgery or on the pathological examina-
tion. However, our patient experienced excessive intraoperative
blood loss after evacuation of the hematoma. Possibility of
anomaly or vulnerability of spinal vascular cannot be denied.
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Fig. 3 Postoperative MRI.
Sagittal T2-weighted image (a)
and axial T2-weighted image (b).
The spinal cord was sufficiently
decompressed and no recurrence
of the mass was noted

Difficulty in diagnosing SSEH in infants younger than 1 year
old is a reason for the small number of reported cases. It has
also been reported that the cause of unexplainable sudden death
of infants was SSEH in 10% [16, 17]. The most characteristic
symptom of SSEH is a sudden sharp pain radiating from the
hematoma region to the neck-shoulder and scapula-upper arm
when it develops in the cervical lesion, low back pain when it
develops in the thoracic-lumbar to lumbar lesion, and motor
paralysis and sensory impairment subsequently progress [1, 3].
As it is difficult for infants to tell their symptoms, they may
suddenly be in a bad mood or cry [4—12]. Paralysis progresses
thereafter, but a definite diagnosis is delayed in many cases.
Including current case, 3.5 days to 2 months (mean, 16.2 days)
were required to make a definite diagnosis [4—12]. Our case
might be acute-on-chronic or chronic spontaneous spinal epi-
dural hematoma because of her normal deep tendon reflex. As
for the surgical treatment for SSEH in infants, multilevel de-
compressive laminectomy should be needed [4—12]. However,
postlaminectomy deformity can develop in children without
facet injury [18]. We tried not total laminectomy but
hemilaminectomy to avoid postlaminectomy deformity, though
there was no clear evidence that osteoplastic laminectomy
could avoid progressive deformity of the spine [19].

Prognostic factors of SSEH include the severity of neuro-
logical manifestation before treatment, presence of spinal ede-
ma, and rapid exacerbation of symptoms [20]. As the out-
comes of patients with serious neurological manifestation
were poor even though they received early surgical

evacuation, surgical treatment should be performed before
aggravation of neurological manifestations. Groen RJ et al.
collected data on 333 cases of SSEH that were reported ade-
quately and confirmed by surgery or autopsy [1]. They con-
cluded that surgical evacuation of SSEH within 36 h in cases
involving complete spinal dysfunction and within 48 h in
those involving incomplete deficits resulted in favorable out-
comes. Paralysis was completely resolved in only five of the
ten infants including our case [5, 8, 10, 11] demonstrating that
early diagnosis and treatment are key to good neurological
recovery.

The initial symptom was the mass on the back and delayed-
onset paralysis developed 6 days later. The cause of delayed-
onset paralysis may have been the communication between
dumbbell type SSEH in the spinal canal and hematoma in the
paraspinal muscle through the intervertebral foramen.
Inamasu et al. reported that regarding the mechanism of spon-
taneous absorption of epidural hematoma, the spinal cord can
be decompressed by outflow of liquefied hematoma from spi-
nal canal through the intervertebral foramen [21]. The devel-
opmental mechanism in the current case was considered to be
the following: An epidural hematoma communicated with the
paraspinal muscle through the intervertebral foramen and
exceeded the limit of expansion in the back. The hematoma
no longer had space to escape and expanded in the spinal
canal, compressing the spinal cord and causing paralysis.
When a tumor mass suddenly develops on the back of an
infant and motor impairment of the lower limbs develops as

@ Springer



Childs Nerv Syst (2019) 35:379-383

382

K19A0921
991dwiod Awoyoourwe] [enred-rwoy skep 9 QUON. Jowny yoeq ANIqeIr - ¢1-01.L 9  oewwy 9SBO JULIND
K19A0021 Tenred Awopoourue | sAep 9 spisukreyd remp Aqeir  91-9) 1T orewr [z1] e 10 N Wiy
A19A0921 (snjoq 1A dqeyoJwooun
gjordwiod  10308,]) Ade1oy) 9ABAIISUOD) V/N S 1saredupenb erydowoy Junoe ‘ssourssny ‘AN[IqeILLT  $1-7D L orewr [11] e 30 J euIEey]
KI9A0031 ersojdered uonodul Jrewr
9o1dwod Kysejdouruurey sAep / 9[dwos  joen Arojendsar zoddn  ySnod ‘10A9) ‘Surkio ‘Anpiqeynt  L1-4D 9 orewd) [p1] 1€ 30 DD oery
K19A00021 Tenred Kysejdoururey sypuowt ¢ erso[dered QUON I0Ad) ApIqeyr  €1-4D 11 orewd) [6] 1810 N reuoog
KI9A0001 SSOUTS
9o1dwod Awoyoouruue| skep ¢ s 1saredupenb QUON 09U “I10AQJ ‘SUIAId ‘AIqeyinr  1-$D ¥ oewr  [g] (10 Sr 9T
Ssanip [L]
ersojdered Awojoourure| skep 41 ersodered ouoN  Aroyendsor ‘SurA ‘Kpiqeynin  £1-90 L ORWRl [0 D Iouey
K19A0001 TenIed Awojoouruwe] [ented-ruay SAep G'¢ ersojdered QUON Amaen  [T-6L 1 drew [9] [e 19 Y BjosoH
K10A0921
9)o1dwod Awojoaurure| skep(t erso[dered  uoneULIOJ[EW JB[NOSEA Sulk ‘Anpiqeint  €1-4D 8 orewr  [g] B30 S UIN
ersa[dupenb ssonIp [¥] e
erdwoour AwojoouTue| sKepy ersodered JuoN  Aroyendsar ‘Surm ‘Apqein  [1-6D 8 Jlew 19 SV sueluooydg
[eAIU] SIJAP (fpuour)
awoomnQ poyow danerddp uonerado o) woydwAg  [BOISO[OININ A3o[on0 swoydwAg [eorur)) uonedo| v XaS Joyny
P1o 18aA | uey Jo3unoA sjuejur ur ewojewdy [emnpido feurds snosuejuods jo Arewnung | 9|qel

pringer

Qs



Childs Nerv Syst (2019) 35:379-383

383

the mass gradually enlarges, differential diagnosis should be
performed taking SSEH into consideration.

Conclusions

We report a 6-month-old girl with SSEH and hematoma in the
paraspinal muscle in whom the initial symptom was a tumor
mass on the back and paralysis of the bilateral lower limbs
developed 6 days later. No case of SSEH communicated with
the paraspinal muscle through the intervertebral foramen in an
infant has been previously reported. When a tumor mass sud-
denly develops on the back of an infant and motor impairment
of the lower limbs develops as the mass gradually enlarges,
differential diagnosis should be performed taking SSEH into
consideration.

Authors’ contributions

HU performed the study design, analyzed the results, and
contributed to the manuscript. YT, MM, MN, HS, and HM
participated in the treatment decision. YT made some mean-
ingful suggestions. All authors reviewed and approved the
final submitted version.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interests.

Ethics approval and consent to participate  This study was approved by
the Nihon University Institutional Review Board. Written informed con-
sent was obtained from the patient’s parent.

Consent for publication Written informed consent was obtained from
the patient’s parent for the publication of this manuscript.

Availability of data and materials All data used and analyzed during
this study are available from the corresponding author on reasonable
request.

Abbreviations SSEH, spontaneous spinal epidural hematoma; MRI,
magnetic resonance imaging

References

1. Groen RJ, van Alphen HA (1996) Operative treatment of sponta-
neous spinal epidural hematomas: a study of'the factors determining
postoperative outcome. Neurosurgery 39(3):494-508 discussion
508-499

2. Holtas S, Heiling M, Lonntoft M (1996) Spontaneous spinal epidu-
ral hematoma: findings at MR imaging and clinical correlation.
Radiology 199(2):409—413

10.

11.

12.

13.

16.

17.

19.

20.

21.

Kreppel D, Antoniadis G, Seeling W (2003) Spinal hematoma: a
literature survey with meta-analysis of 613 patients. Neurosurg Rev
26(1):1-49

Schoonjans AS, De Dooy J, Kenis S, Menovsky T, Verhulst S,
Hellinckx J, Van Ingelghem I, Parizel PM, Jorens PG, Ceulemans
B (2013) Spontaneous spinal epidural hematoma in infancy: review
of'the literature and the “seventh” case report. Eur J Paediatr Neurol
17(6):537-542

Min S, Duan Y, Jin A, Zhang L (2011) Chronic spontaneous
cervicothoracic epidural hematoma in an 8-month-old infant. Ann
Saudi Med 31(3):301-304

Hosoki K, Kumamoto T, Kasai Y, Sakata K, Ito M, Iwamoto S,
Komada Y (2010) Infantile spontaneous spinal epidural hematoma.
Pediatr Int 52(3):507-508

Ramelli GP, Boscherini D, Kehrli P, Rilliet B (2008) Spontaneous
spinal epidural hematomas in children: can we prevent a negative
prognosis?—reflections on 2 cases. J Child Neurol 23(5):564-567
Lee JS, Yu CY, Huang KC, Lin HW, Huang CC, Chen HH (2007)
Spontaneous spinal epidural hematoma in a 4-month-old infant.
Spinal Cord 45(8):586-590

Poonai N, Rieder MJ, Ranger A (2007) Spontaneous spinal epidu-
ral hematoma in an 11-month-old girl. Pediatr Neurosurg 43(2):
121-124

Liao CC, Lee ST, Hsu WC, Chen LR, Lui TN, Lee SC (2004)
Experience in the surgical management of spontaneous spinal epi-
dural hematoma. J Neurosurg 100(1 Suppl Spine):38-45

Kalina P, Morris J, Raffel C (2008) Spinal epidural hematoma in an
infant as the initial presentation of severe hemophilia. Emerg Radiol
15:281-284

Kim M, Hoffman J, Amin A, Purohit M, Mohan A (2018)
Spontaneous spinal epidural hematoma in an infant. Pediatr
Emerg Care. https://doi.org/10.1097/PEC.0000000000001445
Riaz S, Jiang H, Fox R, Lavoie M, Mahood JK (2007) Spontaneous
spinal epidural hematoma causing Brown-Sequard syndrome: case
report and review of the literature. ] Emerg Med 33(3):241-244
Caldarelli M, Di Rocco C, La Marca F (1994) Spontaneous spinal
epidural hematoma in toddlers: description of two cases and review
of the literature. Surg Neurol 41(4):325-329

Pai SB, Maiya PP (2006) Spontaneous spinal epidural hematoma in
a toddler—a case report. Child’s Nerv Syst 22(5):526-529

Towbin A (1968) Spinal injury related to the syndrome of sudden
death (“crib-death™) in infants. Am J Clin Pathol 49(4):562-567
Towbin A (1964) Spinal cord and brain stem injury at birth. Arch
Pathol 77:620-632

Yasuoka S, Peterson HA, Laws ER Jr, MacCarty CS (1981)
Pathogenesis and prophylaxis of postlaminectomy deformity of
the spine after multiple level laminectomy: difference between chil-
dren and adults. Neurosurgery 9(2):145-152

Abbott R, Feldstein N, Wisoff JH, Epstein FJ (1992) Osteoplastic
laminectomy in children. Pediatr Neurosurg 18(3):153-156

Liu Z, Jiao Q, Xu J, Wang X, Li S, You C (2008) Spontaneous
spinal epidural hematoma: analysis of 23 cases. Surg Neurol 69(3):
253-260 discussion 260

Inamasu J, Hori S, Aoki K, Aikawa N, Maruiwa H, Toyama Y
(2000) Spontaneous spinal epidural hematoma. Am J Emerg Med
18(7):837-839

@ Springer


https://doi.org/10.1097/PEC.0000000000001445

	Delayed-onset...
	Abstract
	Background
	Case presentation
	Discussion
	Conclusions
	References


