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Abstract

SCIWORA (spinal cord injury without radiographic
abnormality) is the myelopathy clinic that occurs without
radiologically visible damage on direct radiography,
computed tomography and myelography after trauma to
the vertebral column. This article presents an infant case
with SCIWORA to emphasize the importance of eatly
diagnosis and treatment of spinal cord injury.
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INTRODUCTION

SCIWORA is a diagnostic challenge most
commonly encountered in pediatric patients. The
definition does not include spinal cord injury from
electric current, obstetric complications, congenital
spinal anomalies or penetrating injury to the spinal
canal. Differential diagnosis of non-traumatic
degenerative changes versus acute traumatic injuries
in adults is difficult, and sometimes even impossible.
Early diagnosis and treatment of spinal cord trauma
is very important due to the high morbidity and
mortality. Spinal cord injuries are more rately
observed in the childhood period compared to
adults!. In children, the presence of apophyseal rings
in the vertebral column, anatomic features like
hyperelasticity and higher cattilage/bone ratio
compared to adults play an important role in low
injury rates. The age of the child and level of the
lesion affect the severity of spinal cord injuty. Spinal
deformity linked to trauma and accompanying
complications commonly occur in the lower

Oz

SCIWORA (radyolojik bozukluk olmadan spinal kord
yaralanmasi) travma sonrast vertebral kolonda direkt
radyografide, bilgisayarli tomografide ve miyelografide
radyolojik olarak goriintr bir hasar olmaksizin myelopati
kliniginin ortaya ¢tktigt durumdur. Bu yazida spinal kord
yaralanmasinda erken tani  ve tedavinin  Gnemini
vurgulamak amactyla SCIWORA tanisi konan infant olgu
sunuldu.

Anahtar kelimeler: SCIWORA, spinal kord, spinal
travma, ¢ocuk

extremities?. SCIWORA (spinal cord injury without
radiographic abnormality) was first described by
Pang and Wilbergen in 1982 as “no identification of
any traumatic lesion on direct radiography or
computed tomography (CT) tests in spite of
neurologic table showing spinal injury after trauma”

3. This article presents an infant case with
SCIWORA diagnosis along with clinical and
imaging findings.

CASE

An 18-month old male child was brought to the
emergency services after a vehicular traffic accident
and physical examination found open consciousness
and full cooperation. Thoracic CT identified
contusion of the pulmonary parenchyma in the
posterior segments. Direct radiography, brain CT
investigation, routine biochemistry and full blood
counts of the case had no features. Neurological
examination did not identify pathologic findings.
During monitoring in the 20th hour, rapidly
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advancing sensory defect and motor weakness
occurred in the patient’s lower extremities. On first
assessment, the case’s sensory examination was
normal, abdominal skin reflex and anal reflexes were
taken; however deep tendon reflexes (DTR) could
not be obtained. Muscle strength examination
assessed lower extremity muscle strength as 2/5 on
the right and 1/5 on the left. Bladder and sphincter
dysfunction were not identified. Thoracolumbar
spinal magnetic resonance imaging (MRI) taken
nearly 20 hours after trauma identified appearance
compatible with myelomalacia between thoracic-2
and lumbar-5 levels of the spinal cord on TA
weighted images (Figure 1 a, b). After intravenous
contrast material injection, pathologic contrasting
was not identified (Figure 2 a, b).

Figure 1a, b.

Figure 1 a, b. Thoracolumbar spinal MRI: T2
weighted sagittal (a) and transverse (b) images with
thickening of the spinal cord between thoracic-2 and
lumbar 5 levels and diffuse signal increase
compatible with myelomalacia (between white
arrows).

Figure 2 a, b.

Figure 2 a, b. Thoracolumbar spinal MRI: T1
weighted non-contrast (a) and contrast (b) images
with thickening of the spinal cord between thoracic-2
and lumbar 5 levels with no contrasting observed
(between white arrows).

With  SCIWORA  diagnosis, the case was
administered intravenous high-dose
methylprednisolone  treatment. No  significant
complication was observed related to high-dose
steroid treatment. Maintenance treatment was

continued for 2 months with oral prednisolone
treatment. Included in a physical therapy program,
the case had vital DTR in the lower extremities on
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the 45th day and muscle strength was observed at
3/5-4/5 levels. At check-up three months latet,
neurological examination of the case observed lower
extremity muscle strength of 4/5-5/5 and vital
DTR.

DISCUSSION

A spinal injury specific to the childhood period, the
incidence of SCIWORA within all spinal cord
injuries varies from 5-67%, with mean accepted as
35%. Linked to the anatomic and biomechanical
features of the spinal cord, it is most commonly
observed in the first 8 years of life. During trauma,
there is flexing and elongation of the vertebral
column while the spinal cord does not follow this
movement; this situation causes a tendency for

SCIWORA (4).

Development of SCIWORA is explained by tension,
direct or indirect compression and ischemic injury
of the spinal cord as a result of physical effects like
flexion, extension or distraction of the vertebral
column linked to a variety of trauma like traffic
accidents, falls from a height, sporting accidents and
childhood fights> ¢. Our case may be explained by a
similar trauma mechanism of a vehicular traffic
accident.

SCIWORA most often affects the cervical region
rather than the medulla spinalis. It less commonly
affects the thoracic and lumbar regions. There are
studies reporting that when the thoracic region is
affected neurologic prognosis may be bad”.
However, though the thoracolumbar region of the
spinal cord was affected in our case, high dose
steroid treatment in the early period provided
positive functional results. This situation shows the
importance of beginning steroid treatment in the
shortest possible time and at high doses.

As  radiographic imaging methods may be
insufficient for diagnosis, detailed neurological
examination and monitoring is very important.
Though neurological complaints due to trauma may
not be present at the time of first application, they
may occur suddenly later. As a result, together with
other organ injuries linked to trauma, the
neurological tableau should be carefully monitored.
In our case neurological symptoms occurred while
our case was monitored in the ward due to
pulmonary contusion, and early intervention
prevented worse prognosis. The most beneficial
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radiological diagnostic method for SCIWORA
diagnosis is MRI. Grabb and Pang were able to
show a correlation between injury mechanism and
connective and other non-neurological soft tissue
injuries on MRI. They stated it could provide
information on the form and prognosis of cord
injury and cord compression caused by hematoma
or disks and reported it should definitely be
performed®. Additionally, in their study of MRI
findings, they distinguished 4 groups as severe
(haemorrhage involvement in 50% of the cord),
mild (haemorrhage involvement in less than 50%),
only oedema and no findings. With this
classification they stated there was a correlation
between MRI findings and prognosis of
neurological tableau 8. In our case, only oedema was
observed along the thoracolumbar region of the
spinal cord which contributed to a positive
prognosis. The other important place for MRI in
diagnosis is to reveal extraaxial hematoma that may
cause progressive neurological worsening. MRI
shows haemorrhagic ligament injury within hours
due to methemoglobin forming outside nerve tissue,
with hyperintensity on T2 weighted images, while
injury in the disk interval may appear hyper or
hypointense depending on whether the injury is
haemorrhagic or not. Small haemorrhagic soft tissue
injury may be masked by surrounding fat and
muscle tissue, so fat suppressing methods should be
used with T1 weighted sequences. Lesions causing
spinal cord compression like hematoma or disk
herniation may appear as haemorrhage of spinal
parenchyma. If haemorrhage is over 50% of the
transverse diameter of the spine it is classified as
major, while if it is less than 50% it is classified as
minor injury. Edema is observed as hyperintense
onT2 weighted sequences, while loss of spinal
continuity is  hypointense of T1
sequences’.

weighted

The first stage of SCIWORA treatment is to ensure
stabilisation of the vertebra. Later, especially for
patients with severe neurological deficit at time of
diagnosis, the National Acute Spinal Cord Injury
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Study recommends high dose methylprednisolone
administration!’.

For early diagnosis of SCIWORA, careful
neurological examination and spinal MRI are very
effective. Treatment with high-dose steroids begun
in the early period may have vital importance in
terms of reducing mortality and morbidity.
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