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T12 Compression Fracture Complicated with Delayed
Spinal Epidural Hematoma: A Case Report

Chia-Wei Wu,! Ching-Shiang Tseng,! Lin-Fen Hsieh!.2

1 Department of Physical Medicine and Rehabilitation, Shin Kong Wu Ho-Su Memorial Hospital, Taipei;
2 School of Medicine, Fu Jen Catholic University, Taipei.

cauda equina syndrome

Delayed spinal epidural hematoma (SEH) after a spinal compression fracture is a very rare but im-
portant cause of symptomatic spinal cord compression. We report a patient with spinal cord compression
and cauda equina syndrome due to delayed SEH after a traumatic T12 compression fracture. A
74-year-old male patient had severe back pain without neurologic deficits after a traumatic T12 com-
pression fracture. He developed progressive bilateral lower extremity weakness, sensory loss, and
sphincter dysfunction 2.5 months after the injury. Magnetic resonance imaging of the spine revealed a
huge spinal epidural hematoma at the level of T12 to L5. He then received decompressive surgery half a
month later. He also received rehabilitation training after surgery. His neurologic deficits improved
gradually, and he could walk independently with a quadricane 1.5 years after the injury. Education about
the possibility of complications and close follow-up of patients with spinal compression fracture enhances
the chance of early diagnosis and treatment, which ensure a good clinical outcome and thus avoids
medico-legal issues. ( Tw J Phys Med Rehabil 2011; 39(4): 227 - 232)
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B INTRODUCTION [ ]

Spinal compression fracture is a common disorder in
the rehabilitaition clinic and ward. Acute spinal compres-
sion fracture usually leads to moderate to severe back
pain, which is most intense at the fracture level. Compli-
cations of spinal compression fracture include mechanical
problems due to the fracture itself and disruption of the
posterior ligamentous complex, neurologic deficit due to
spinal canal compromise, and associated comorbidities.
Delayed spinal epidural hematoma (SEH) after a spinal

compression fracture is very rare, but is also a very
important condition, because neglect of this condition, or
delay in diagnosis may lead to serious sequalae for the
patient and result in medico-legal issues.

SEH can result from atraumatic or traumatic etiolo-
gies. The majority of SEH is atraumatic, which is sponta-
neous and is related to coagulopathy, vascular malforma-
tions, neoplasm, instances of increased intrathoracic pressure
and pregnancy.®® Traumatic SEH is relatively uncommon
and has been reported to be predominant in men between
the ages of 50 and 75 years with a history of ankylosing
spondylitis or rheumatoid arthritis.l! Traumatic SEH is a
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rare condition, with incidence less than 1% to 1.7% of all
spinal injuries.®™ The causes of spine injuries associated
with traumatic SEH included vertebral fracture, lumbar
puncture, postoperative bleeding, obstetrical birth trauma
and missile injury.l”® The incidence of SEH after spinal
compression fracture is unknown, but should be much
less than 1%. The symptoms of traumatic SEH generally
present immediately after the inciting event. Delayed
SEH is relatively uncommon. SEH with neurological
compromise is a surgical emergency which generally
needs emergent surgical decompression. However, due to
the rare incidence, delayed diagnosis is common in
previous reports.™

We report a case of T12 compression fracture com-
plicated with delayed SEH and discuss the diagnosis,
management and measurements for prevention of delayed
diagnosis.

B CASE REPORT [ ]

A 74-year-old male had an acute onset of severe low
back pain three months prior to admission. He had medi-
cal history of hypertension under regular medical control
and benign prostatic hyperplasia, which had been resected
several years before. He suffered from acute back pain
after he jumped down from a bus and fell on the ground
on his back. He visited a local hospital, where plain films
showed T12 compression fracture. A Jewett brace was
prescribed. At that time, no neurological deficit was
detected. However, progressive bilateral lower extremity
weakness and numbness were noted 2.5 months after the
injury. Because of muscle weakness, the patient needed a
walker for walking and gradually progressed to being
wheelchair-bound in the following one month. Three
months after injury, urinary retention developed. So he
visited another hospital for further evaluation. Physical
examination 3 months after the injury showed muscle
power 0/5 over bilateral lower extremities, absence of
bilateral knee and ankle jerks, positive bilateral Babinski
sign, paresthesia below anterior thigh bilaterally, and
urinary retention. Thoraco-lumbar spine magnetic reso-
nance imaging (MRI) examination showed T12 compres-
sion fracture and T12 to L5 spinal epidural hematoma
with spinal cord compression (Figure 1). The hematoma
was heterogeneously hyperintense on T2-weighted

images.

Under the impression of spinal epidural hematoma
with spinal cord compression and cauda equina syndrome,
the patient received right T12 to L4 hemilaminectomy
and removal of T12-L5 epidural hematoma for decom-
pression. T11-12 laminectomy with T10-L2 posterolateral
fusion with transpedicle screws was performed half a
month after the first operation.

A nerve conduction study (NCS) and needle elec-
tromyogram (EMG) examination was performed 170
days after the injury (56 days after the second operation).
The NCS showed absence of bilateral H-reflex, relatively
reduced compound muscle action potential (CMAP)
amplitude of the left common peroneal nerve, and border-
line motor conduction velocity of the bilateral tibial nerve
(recorded in the abductor hallucis muscle). Sensory nerve
conduction study was within normal limit. EMG revealed
active denervation, increased polyphasic motor unit poten-
tials, and reduced interference in bilateral tibialis anterior,
medial gastrocnemius, rectus femoris, and right gluteus
medius muscles. There was also reduced recruitment in
the right tibialis anterior, rectus femoris, and gluteus medius
muscles. Involuntary muscle contraction was noted in the
left tibialis anterior and the left gastronemius muscles
during muscle sampling.

One month after the second operation, the patient
received rehabilitation programs including passive exer-
cise for range of motion, progressive resistive exercise,
balance training, postural training, and standing training
with a walker. Two months after the second operation, the
muscle strength over bilateral lower extremities improved
from 0/5 to 2~3/5 (Table 1). The Foley catheter was
removed for recovery of voiding function. The patient
could stand with a walker but could not walk independ-
ently. One and a half years after operation, he could walk
with a quadricane independently.

[ ] DISCUSSION [ ]

Spinal compression fracture is an isolated wedge-
type fracture of the anterior and middle aspect of the
vertebral body, and occurs mostly in the thoracolumbar
junction, as there is a transition from the kyphotic tho-
racic spine above to the lordotic lumbar spine below.*”
Spinal compression fracture may be asymptomatic. If
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Table 1. Time course about change of muscle strength of lower extremities

Time after trauma (days)

Muscle strength of lower extremities (right/left)

Immediate 5/5
77 4/4
96 0/5
98 Right T12 to L4 hemilaminectomy for decompression and removal of SEH
99 Hip flexor: 0/5
Knee extensor and ankle dorsiflexor: 1/5
112 1/5
114 Fixation of unstable spine
131 2/5
151 Hip movement: 2/5; Knee and ankle movement: 3-/5
173 Hip movement: 2/5; Knee and ankle movement: 3-/5

SEH: spinal epidural hematoma

Figure 1. (A) T2-weighted sagittal MR image of the thora-
columbar spine shows a compression fracture at T12 (aster-
isk) and a huge collection of epidural hematoma (arrow) at
the level of T10 to sacrum with spinal cord and cauda equina
compression. The heterogeneous intensity is compatible with
delayed onset of SEH which was examined at least 36 hours
after symptom onset. (B) T2-weighted axial MR image of
the thoracic spine at T12 level showing an eipdural hema-
toma (arrow) with spinal cord compression and (C) the
lumbar at L4 level showing a epidural hematoma (arrow)
with cauda equina compression.

symptomatic, the presentation is typically sudden onset of
severe pain at the fracture level with or without radiating
pain. Complications of spinal compression fracture
include spinal instability, and neurologic deficit due to
compression from posterior bony retropulsion, disc
herniation, or hematoma. However, spinal compression
fractures are generally mechanically stable and are rarely
associated with neurological deficit.*! As far as we know,

delayed SEH after spinal compression fracture has rarely
been reported in the literature.

Stable compression fracture without neurologic deficit
is generally treated by conservative management. Compres-
sion fracture with less than 30% to 40% of vertebral body
height loss and less than 20 degrees to 25 degrees of kypho-
sis is considered to be stable. However, most practitioners
prefer application of a Jewett brace for 6 to 8 weeks if the
vertebral body height loss is greater than 10%. Plain films
should be obtained not only initially but also at regular
follow-up visits to monitor fracture healing and alignment.l'}
Additionally, loss of vertebral body height greater than 50%,
focal kyphosis greater than 25 to 30 degrees, or evidence of
posterior ligamentous disruption places the patient at higher
risk of increasing kyphotic deformity or neurologic deficit.
In such cases, surgical intervention to stabilize the spine is
usually recommended.

Cervical spondylosis, ankylosing spondylitis, rheu-
matoid arthritis, and Paget’s disease have been considered
as risk factors for traumatic SEH.”®! The reported causes
of traumatic SEH include vertebral fracture, lumbar
puncture, postoperative bleeding, obstetrical birth trauma
and missile injury.’®® The clinical presentation of trau-
matic SEH consists of sensory, motor or sphincter dys-
function after trauma related to spinal cord compression
or cauda equina syndrome.™ The symptoms of traumatic
SEH generally present immediately after the inciting
event. However, delayed onset of symptoms has been
observed from days to months after the injury.’*?

The diagnosis of SEH can be made by using com-
puted tomography (CT) or MRI. If clinical presentation
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suggests a spinal cord compression or cauda equina
syndrome, plain films of the spine are not adequate for
evaluation. MRI is the best choice of modality for diag-
nosis of SEH, giving improved resolution of soft tissue
and the ability to evaluate adjacent tissue for pathology.™

The exact mechanisms of the bleeding in SEH re-
main unknown. The origin of bleeding could arise from
either an arterial or a venous source. Direct impact or
shear stress to the epidural arteries could cause stretching
and rupture of the arterial system, and then cause a
SEH. However, the most commonly accepted source of
SEH is the venous plexus in the epidural space. Being
composed of the venous plexus in the epidural space, the
thin valveless vessels may be vulnerable to rupture with
abrupt changes in venous pressure, possibly resulting
from blunt trauma. Delayed SEH after spinal compression
fracture in this case could be explained by injury of
epidural venous plexus.

SEH generally needs to be managed by early surgi-
cal evacuation of the hematoma for most symptomatic
patients.”®**! The surgical outcome is related to the
timing of surgical decompression of the spinal cord, the
preoperative neurologic status and the speed of develop-
ment of clinical presentation.*>* In the previous litera-
ture, there have been some selected cases that were
treated conservatively with good neurological recov-
ery.>192 Although most SEH needs to be managed by
emergent surgery, it seems that if the patients have mild
neurological deficits and demonstrate early, rapid, and
progressive improvement, conservative treatment by close
observation, steroid treatment, and rehabilitation may be the
appropriate treatment.’”Y! However, if there is any worsening
of neurological symptoms, the patient should receive emer-
gent decompression.™ If there are any sequalae remaining
after the surgery, rehabilitation is also indicated for enhanc-
ing the functional status of the patient.

Our patient presented with neurological symptoms
occurring 2.5 months after the injury and gradually
developed to paraplegia and sphincter dysfunction in the
following one month. The initial presentation and physi-
cal examination showed no evidence of muscle weakness
or other neurological deficit. The diagnosis of SEH was
proved by MRI of the thoraco-lumbar spine. The appear-
ance of SEH on MRI in this case showed progressively
increasing heterogeneity in signal intensity due to the

degradation of hemoglobin.’?? This finding can provide
an important clue about the time interval after symptom
onset. The differential diagnosis of SEH includes spinal
tumor, spinal abscess, acute vertebral disc herniation, cord
contusion, subdural hemorrhage, subarachnoid hemor-
rhage, and transverse myelitis,"*?* none of which were
present in this case. Also, there was no evidence of anky-
losing spondylitis, rheumatoid arthritis, Paget’s disease,
or use of anticoagulant in the past history of this case.
From the clinical picture and imaging studies, we thought
that the delayed SEH was probably due to a complication
of spinal compression fracture.

The EMG study showed prominent active denerva-
tion, increased polyphasic potentials, reduced recruitment
and presence of involuntary motor unit potentials in the
muscles of bilateral lower limbs, which indicated that
both cauda equina and spinal cord lesion were present.
The absence of bilateral H-reflex could be due to com-
promise of bilateral S1 roots in the cauda equina or a
normal variation in the aged (H reflex was recorded
bilaterally in 92% of healthy individuals aged 60-88
years). Y Mild reduction of left common peroneal nerve
CMAP amplitude and a normal sensory conduction study
of bilateral sural nerves also suggested that the lesion was
located proximal to the sensory ganglions, which was
compatible with lesion of cauda equina and spinal cord.

The prognosis of neurologic deficits depends on the
time interval between onset of symptoms and surgical
decompression (in some cases, conservative treatment). It
is important how long the patient recognizes the symp-
toms and visits the medical system for help, and how
soon the physician recognizes the clinical signs of SEH
and obtains the image study to confirm the diagnosis. The
physician can minimize the surgical delay by early and
accurate diagnosis, and therefore improve the outcome.
Close observation after spinal trauma and education of
patients and physicians about symptoms of SEH may
contribute to reduce the incidence of delayed diagnosis of
SEH and improve the clinical outcome.

L] CONCLUSION []

Delayed SEH after a spinal compression fracture is a
very rare but important cause of symptomatic spinal cord
compression. MRI is the best choice for early diagnosis



of SEH. Decompressive surgery is necessary if there is
presence of spinal cord or cauda equina compression.
Proper education and close follow-up of the patient with
spinal compression fracture enhances the chance of early
diagnosis and management, which are important to
improve the prognosis and avoid medico-legal issues.

B REFERENCES [ ]

1. Holtas S, Heiling M, Lonntoft M. Spontaneous spinal
epidural hematoma: findings at MR imaging and clinical
correlation. Radiology 1996;199:409-13.

2. Lonjon MM, Paquis P, Chanalet S, et al. Nontraumatic
spinal epidural haematoma: report of four cases and
review of the literature. Neurosurgery 1997;41:483-6.

3. van Heesewijk JP, Casparie JW. Acute spontaneous
spinal epidural hematoma in a child. Eur Radiol 2000;
10:1874-6.

4. Olshaker JS, Barish RA. Acute traumatic cervical
epidural hematoma from a stab wound. Ann Emerg
Med 1991;20:662-4.

5. Cuenca PJ, Tulley EB, Devita D, et al. Delayed trau-
matic spinal epidural hematoma with spontaneous
resolution of symptoms. J Emerg Med 2004;27:37-41.

6. Chang FC, Lirng JF, Luo CB, et al. Evaluation of
clinical and MR findings for the prognosis of spinal
epidural haematomas. Clin Radiol 2005;60:762-70.

7. Foo D, Rossier AB. Post-traumatic spinal epidural hema-
toma. Neurosurgery 1982;11:25-32.

8. Foo D, Rossier AB. Preoperative neurological status in
predicting surgical outcome of spinal epidural hema-
tomas. Surg Neurol 1981;15:389-401.

9. Hsieh CT, Chiang YH, Tang CT, et al. Delayed trau-
matic thoracic spinal epidural hematoma: a case report
and literature review. Am J Emerg Med 2007;25:69-71.

10. Eastlack RK, Bono CM. Fractures and dislocations of
the thoracolumbar spine. In: Bucholz RW, Heckman
JD, Court-Brown C, editors. Rockwood and green’s
fracture in adults. 6th ed. Philadelphia: Lippincott Wil-
liams & Wilkins; 2006. p.1544-76.

11. Eskenazi MS, Bendo JA, Spivak JM. Thoracolumbar
spine trauma: evaluation and management. Curr Opin
Orthop 2000;11:176-85.

12. Lefranc F, David P, Brotchi J, et al. Traumatic epidural
hematoma of the cervical spine: magnetic resonance

Epidural Hematoma after Spinal Fracture 231

imaging diagnosis and spontaneous resolution: a case
report. Neurosurgery 1999;44:408-10.

13. Binder DK, Sonne DC, Lawton MT. Spinal epidural
hematoma. Neurosurg Q 2004;14:51-9.

4. Groen RJ. Non-operative treatment of spontaneous
spinal epidural hematomas: a review of the literature
and a comparison with operative cases. Acta Neuro-
chir (Wien) 2004;146:103-10.

15. Groen RJ, van Alphen HA. Operative treatment of
spontaneous spinal epidural haematomas: a study of
the factors determining postoperative outcome. Neu-
rosurgery 1996;39:494-508.

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

17. Dinsmore AJ, Leonard RB, Manthey D. Spontaneous
spinal epidural hematoma: a case report. J Emerg Med
2005;28:423-6.

18. Song KJ, Lee KB. The poor outcome of the delayed
diagnosis of acute spontaneous spinal epidural hematoma:
two case reports. J Korean Med Sci 2005;20:331-4.

19. La Rosa G, d'Avella D, Conti A, et al. Magnetic reso-
nance imaging-monitored conservative management of
traumatic spinal epidural hematomas. Report of four cases.
J Neurosurg 1999;91:128-32.

20. Duffill J, Sparrow OC, Millar J, et al. Can spontaneous
spinal epidural haematoma be managed safely without
operation? A report of four cases. J Neurol Neurosurg
Psychiatry 2000;69:816-9.

21. Rechtine GR, Bolesta MJ, Chrin AM, et al. Spontane-
ous resolution of symptomatic post-traumatic cervical
epidural hematoma. A case report. J Bone Joint Surg
Am 2001;83A:255-8.

2. Chang FC, Lirng JF, Luo CB, et al. Evaluation of
clinical and MR findings for the prognosis of spinal
epidural haematomas. Clin Radiol 2005;60:762-70.

23, Alexiadou-Rudolf C, Ernestus RI, Nanassis K, et al.
Acute nontraumatic spinal epidural hematomas. An
important differential diagnosis in spinal emergencies.
Spine 1998;23:1810-3.

24. Falco FJ, Hennessey WJ, Goldberg G, et al. H reflex
latency in the healthy elderly. Muscle Nerve 1994;17:
161-7.



232 Tw J Phys Med Rehabil 2011; 39(4): 227 - 232

+ BB E T ST S HHE T B R
BRI MEE - R fl¥RE

JNES: Sl
W AR A S R | B AR

e 1,2
EHECEES

11118

BRI RO REEFAMEREE aEH B TR BT EREREBGHEERRZ— -
ARV —SMG M+ = 57 A R M B I A OB R M B MR GRS e 0 B R SR B HRE R E B
RGBT — = T4 RFHEAMEHE+ —HMaEREMEIFEERE T HA > —HBIE R SEe5
B EEBEOREFERA TEHERETRES - BRESE > RBASRET - BIRETRERATS T+

WM E R BB ARG S E o B H I ZIRRF AT R 0 MR RS AbE T
BERAIRIE - EHEZBE—F XN BEXTHOHRBB LA - REAMEWAY > FARBERE
B 7L IR S SMG MR M R AT BEERGNNE L RCR LGB E 0 TIDERIE R o AR
BHA BT TAR BB R EHL Y EE o (6B EEZE 20115 39(4) 1 227-232)

RAGEER : B M dr(spinal fracture) » H-HEAR 4 f2 f (spinal epidural hematoma) » /& i 14 F- 4 (compression
fracture) » 45548 1% (spinal cord injury) » & &, J£ 4% %% (cauda equina syndrome)

WHEE | BHRSEEAT  FOCR KM SRR > BALTH 111 LIRS E R 95 5%
EEE © (02)28332211 ## 2538 E-mail : M001026@ms.skh.org.tw



	T12 Compression Fracture Complicated with Delayed Spinal Epidural Hematoma: A casereport
	Recommended Citation

	Microsoft Word - 4-227-232.doc

