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Abstract
Spinal cord injury without radiologic abnormality (SCIWORA), which is not accompanied by radiographic abnormalities, implies literally a specific
type of spinal cord injury. In most cases, spinal cord injuries can be detected by magnetic resonance imaging (MRI). In this report, we present
an atypical case of tetraplegic spinal cord injury in an elderly woman with SCIWORA. A 73-year-old female tetraplegic patient underwent
MRI, and no specific lesions were found in any segments of the spinal cord. Furthermore, the patient had paralysis and pathological reflexes
at four extremities. Below the C7 dermatome level hypoesthesia was determined. A 6-week physical therapy and rehabilitation program was
performed. After the program, it was observed that spasticity decreased, sitting balance increased and the patient could use wheel-chair.
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Öz
Radyografik anormalliklerin eşlik etmediği spinal kord yaralanması (SCIWORA) kelimenin tam anlamıyla spinal kord hasarının spesifik bir tipini
belirtir. Çoğu olguda omurilik yaralanmaları manyetik rezonans görüntüleme (MRG) ile tespit edilebilir. Bu yazıda, SCIWORA’lı yaşlı bir kadında
tetraplejik omurilik hasarının geliştiği atipik bir olgu sunulmaktadır. Yetmiş üç yaşındaki tetraplejik bir kadın hastadan MRG çekildi ve spinal
kordun herhangi bir bölümünde spesifik bir lezyon bulunamadı. Öte yandan, hastanın dört ekstremitede paralizisi ve patolojik refleksleri
mevcuttu. C7 dermatom seviyesinin altında hipoestezi tespit edildi. Altı haftalık bir fizik tedavi ve rehabilitasyon programı gerçekleştirildi.
Program sonrasında, spastisitenin azaldığı, oturma dengesinin arttığı ve hasta tekerlekli sandalyeyi kullanabileceği gözlendi.
Anahtar kelimeler: Spinal kord yaralanması, travma, tetrapleji, fizik tedavi ve rehabilitasyon

Introduction
Spinal cord injury without radiologic abnormality (SCIWORA)
was firstly described in 1982 by Pang and Wilberger (1). They
used the terminology to define the cases of spinal cord injury
that had no sign of vertebral fractures or malalignment on
radiographs or computerized tomography (CT). Magnetic
resonance imaging (MRI) is preferred over CT in radiological
diagnosis of spinal cord injury because of its sensitivity to soft
tissue than that of CT. Therefore, the scope of SCIWORA is
currently narrowed, and SCIWORA is exceptionally uncommon
(2,3).
SCIWORA, a clinical-radiological condition, is commonly seen
in children and its recorded incidence ranges from 4% to 66%
(2-4). SCIWORA is rarely seen in adults, and mostly cervical
spine and much less frequently thoracic or lumbar spines are

involved in these patients (5). In addition, treatment protocol
in SCIWORA varies, such as immobilization of spine with
collar, bed rest, methylprednisolone, physical therapy and
rehabilitation, and surgical procedures (6).
Most SCIWORA cases are pediatric (7). Cervical spine is the
most common region in SCIWORA (5). However, Khatri et
al. (8) reported a 40 year-old man with the neurological level
thoracic 12. In this study, we present a patient with tetraplegic
SCIWORA in an elderly woman, although many cases are
pediatric or adult.

Case Report
A 73-year-old woman applied with tetraplegia following a traffic
accident. As a result of the accident, multiple costal fractures
and hemothorax occurred. The case was hospitalized in the
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intensive care unit. The patient consulted in the intensive care
unit because of paralysis in upper and lower extremities. There
was no history of loss of conscious, seizures, vomiting, or
previous neurological disorder. No abnormal laboratory results
were observed. The patient underwent cranial and cervical MRI.
Also, no significant abnormalities, other than herniated discs
were observed (Figure 1).
We performed manual muscle tests according to accepted
norms. The upper extremity muscle strength from C5 to C6
was 5/5, C7 was 4/5, C8-T1 was 1/5, and the lower extremity
muscle strength (L2-S1) was grade 1/5. Hypoesthesia below
the C7 dermatome level was described. No abnormality in anal
sensation was observed. The neurological level was at C7 level
and American Spinal Injury Association grade was B. Pathologic
reflexes were presented. The symptoms of neurogenic bladder
and bowel were also examined in the patient.
In clinical examination behind one week, grade 2 spasticity in
achilles and hip abductors according to the Ashworth scale were
observed. After two weeks in our inpatient clinic, the patient
presented autonomic dysreflexia (AD) with 160/90 blood
pressure due to fecal impaction. Although the routine use of
laxatives is encouraged, nifedipine 30 mg was recommended.
No abnormalities in blood pressure were observed after an AD
attack. No urodynamic study could be performed because of
the unwillingness of the patient. Bladder was emptied by foley
catheter. During follow-up, after three weeks in our patient,
spasticity increased, and hip adductors, knee extensors, and
achilles in both limbs were grade 3 according to the Ashworth
scale.
The physical therapy and rehabilitation program was carried out
5 days a week for six weeks by a physical therapist. Each session
took 40 to 45 minutes. The program consisted of exercises

Figure 1. Multilevel disc degeneration
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in bed, mat activities, balance training in sitting position, and
breathing exercises. The active range of motion for headneck and upper extremities, the passive range of motion for
lower extremities, stretching exercises for spastic muscles were
performed. Any medical treatments were not used for spasticity.
The patient couldn’t tolerate therapeutic ambulation. Afterthe
program, it was observed that spastisity decreased to grade 2
level, sitting balance increased, and the patient could use wheelchair. The consent approval of the patient was received.

Discussion
SCIWORA is responsible for about 1-9% of all spinal cord injuries.
In pediatric cases it varies between 13% and 42% (7). Cervical
involvement is the most prevalent region in SCIWORA (5).
Furthermore, it has been reported a 40 year-old man with the
neurological level thoracic 12 (8). In this study, we present a senile
SCIWORA case, although many cases are pediatric or adult.
Pang identified four mechanisms in SCIWORA, namely, flexion,
hyperextension, longitudinal distraction, and ischemia (1). In
the adult population any cases have pre-existing spondylosis
changes (2).
It has been reported senile cases with spondylosis had spurs
in the posterior region of the vertebra. Besides, in elderly
120 cases, ligamentum flavum may cause bulging due to
decreased body weight. On the other hand, hyperextension
injury may lead Central cord syndrome (9). In the present case
hyperextension injury may lead spinal cord injury.
Besides, cervical spondylosis leads to spinal cord injury (10,11)
degenerative changes in spine in the present case may have led
to tetraplegia. In this case, we think that spinal cord injury is
caused by degenerative changes.
In SCIWORA cases, good prognostic factors are presented
as early diagnosis, adolescent age, and edema in spinal
cord without hemorrhage or infarction, early stabilization of
vertebral column (12,13).
Conventional radiographs and CT have been recommended
in the diagnosis of SCIWORA. MRI helps identify spinal cord
parenchymal abnormalities and ligamentous disruptions. Cord
concussion, edema, contusion, and transection are the forms
of parenchymal cord injuries (8,10). The presented case had
poorer prognosis despite normal MRI findings except herniated
discs and degenerative changes. And also, senility may be
important in prognosis of SCIWORA.
It was recommended different methods for the diagnosis
of SCIWORA, a clinical-radiological condition. It has
been suggested diffusion weighted MRI sequences in
the Somatosensory Evoked Potentials (SSEP), positron
emission tomography (PET) imaging can be used in spinal
cord pathologies (13-15). We used clinical findings in the
diagnosis of SCIWORA. Our limitation in the present study
is that we did not perform SSEP, PET, urodynamics, and
electromyography.
On the other hand, there are various treatment protocols
in SCIWORA (1,2). Early mobilization of cases and a
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multidisciplinary team may facilitate maintenance and advance
long period results. Medicines such as methylprednisolone and
rehabilitation procedures present demanding outcomes of
neurological improvement in some cases (6). We performed
a 6-week rehabilitation program. However, the prognosis of
our case is not as good as the ones reported in the literature,
because she was elderly and experienced AD. However, after
the rehabilitation program, in our case, spastisity decreased,
sitting balance increased and our case could ambulate with
wheel chair.
In conclusion, SCIWORA in the elderly can show poorer
prognosis. Early diagnosis of SCIWORA can result in good
outcomes. Immobilization of spinal cord early is vital until the
evaluation of neurodeficit and radiography. However, the
physical therapy and rehabilitation applications of SCIWORA
may lead to improving various functional parameters.
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