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CASE REPORT

Acute cervical intervertebral disc herniation after traffic
accident: the importance of rapid diagnosis with magnetic
resonance imaging in the emergency department
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ABSTRACT

The cervical vertebrae (C1-C7) are the most commonly injured region of the spine because they are the most flexible,
mobile, and exposed part of the spinal column. Different studies have demonstrated that cervical spine injuries are more
common in motor vehicle accidents. An acute intervertebral disc herniation may develop due to hyperextension of the
cervical region in trauma-related conditions such as motor vehicle accidents. Rapid and definitive diagnosis is possible
with magnetic resonance imaging (MRI). In acute cervical spine injury, MRl is the gold standard for the surgeon to decide
on issues such as the need for surgery, the type of approach, the need for instrumentation, the level of decompression,
and the need for re-surgery in case of insufficient decompression, as well as the presence of edema or hematoma.

In this case report, a patient with plegia is presented who had an acute intervertebral disc herniation without cervical
spine fracture due to hyperextension of the cervical region during a motor vehicle accident and whose diagnosis was
possible with early consultation and MRI. Computed tomography and X-ray imaging were normal. The patient’s clinical
status could not have been adequately elucidated without the performance of MRI. As a matter of fact, according to the
spinal cord trauma guidelines, neurological recovery is faster and more favorable in cases operated on within 24 hours,
as observed in our case.

This article was written to emphasize that relying solely on Computed tomography or X-ray may be insufficient, and that
MRI should not be avoided when clinically indicated. To identify and monitor the presence and underlying causes of spinal
cord hematoma, edema, and stenosis, MRl is required.
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INTRODUCTION

The intervertebral discs function as shock-absorbing
structures that facilitate the distribution of axial loads
across the spinal column. When the compression forces
exceed the absorption capacity of the disc, the annulus
fibrosus ruptures, the nucleus pulposus protrudes
into the vertebral canal, and as a result, spinal nerve
or spinal cord compression develops. Disc herniation
occurs, resulting in the sudden onset of neck pain,
paraspinal muscle spasm, and radicular arm pain and
weakness (1). In a study, it was determined that 23%
of the herniations secondary to trauma occurred in the
cervical spine. Of these, 23% were in C3-C4, 21% in
C4-C5, and 23% in C5-C6 (2).

In this case report, a patient with plegia is presented
who had an acute intervertebral disc herniation
without cervical spine fracture due to hyperextension
of the cervical region during a motor vehicle accident
and whose diagnosis was possible with early
consultation and magnetic resonance imaging (MRI).
Computed tomography (CT) and X-ray imaging were
normal. The patient’s clinical status could not have
been adequately elucidated without the performance
of magnetic resonance imaging. The aim of this case
report is to highlight the importance, as emphasized
in the literature, of rapid MRI diagnosis and surgical
intervention within 24 hours in improving the
prognosis of patients who develop acute neurological
deficits following trauma.

CASE REPORT

The patient was a 54-year-old male with no known
disease. He was admitted to the emergency department
by ambulance because he had rear-ended a truck at
a slow speed while driving under the influence of
alcohol. At the time of admission, his blood pressure
was 122/81 mmHg, pulse rate was 86/min, SO2: 99%,
and temperature was 36.5°C. The total score of the
Glasgow Coma Scale (GCS) was 15. He was conscious,
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cooperative, and oriented. Pupils were isochoric, and
the pupillary light reflex was intact bilaterally. Eye
movements were exact in all directions. He had no
speech disorder. Strength was 4/5 in the right upper
limb, 0/5 in the left upper limb, and 5/5 in the lower
extremities. There was a sensory deficit in the left
upper extremity. There were no other pathological
examination findings. The patient persistently stated
that he was fine before the accident, but after the
accident, he could not move his left arm in particular. CT
and X-ray imaging were performed for the pathological
findings. Cranial CT, thorax CT, cervical spine CT, and
X-ray were normal (Figure 1, Figure 2). There were no
pathological findings in the clavicle, scapula, shoulder
joints, or upper extremity bones to explain the loss
of strength. Diffusion MRI was performed on the
assumption that the patient may have had a traffic
accident after a cerebrovascular accident. There was
no diffusion-restricted area in the brain. The possibility
of an acute intervertebral disc herniation occurring due
to trauma was considered, and approximately twelve
hours after admission to the emergency department,
a consultation was requested from the neurosurgery
department. A cervical MRl was performed at the
suggestion of the consultant and urgently interpreted
by the radiology department.

MRI interpretation: Diffuse bulging obliterating the
anterior subarachnoid space and causing significant
compression of the spinal cord and central broad-
based protrusion are observed in the C3-4 disc. The
neural foramen is narrowed. At this level, a segment
of approximately 25 mm in length in the spinal cord
shows a T2 slightly hyperintense faint limited area that
may be compatible with myelopathy (Figure 3).

After the diagnosis of the patient was established
by MRI, he was quickly re-consulted with the
neurosurgery department and underwent emergency
surgery. After one month, the motor examination of
the patient was 5/5 in the right upper extremity and
4/5 in the left upper extremity; there was no sensory
deficit or pathological reflex.
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Figure 2. Cervical X-ray images postoperatively (left) and one month later (right) (Normal).
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Figure 3. Cervical MRI Image (Diffuse bulging obliterating the anterior subarachnoidal space and causing significant
compression of the spinal cord and central broad-based protrusion are observed in the C3-4 disc).

Figure 4. Cervical MRI image (IMLL:25 mm, channel diameter at MSCC level:3.5 mm).
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Figure 5. Cervical MRI image (channel diameter at MSCC level:3.5 mm).

DISCUSSION

Considering the multiple axes of motion, vertebrae
can be injured by various mechanisms, and a number
of different injury patterns can be identified (3,4). The
cervical vertebrae (C1-C7) are the most commonly
injured region of the spine because they are the most
flexible, mobile, and exposed part of the spinal column.
Most injuries occur at the C2 level and from C5 to C7
(5). Different studies have demonstrated that cervical
spine injuries (CSI) are more common in motor vehicle
accidents. Cervical spine injuries represent a significant
proportion of spinal traumas, frequently observed in
emergency departments. Globally, they account for
approximately 60% of all spinal injuries, with road
traffic accidents being the leading cause, responsible
for over half of the cases (>50%) (6,7).

CT is the first imaging method preferred to evaluate
the cervical spine in trauma. CT is more sensitive and
specific than other radiological imaging modalities for
assessing the cervical spine in trauma patients and
can be performed promptly (8). However, MRI for soft
tissue and spinal cord injuries have a higher sensitivity
rate than CT. The sensitivity of CT is 88.6%, and its
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specificity is 99%. MRI has a sensitivity of 89,8%, and
specificity of 99,2%. Although CT is highly sensitive in
identifying cervical spine trauma, MRI plays a crucial
role in detecting clinically relevant lesions that may be
missed on CT, particularly in patients with persistent
symptoms (9-11).

CSl is a devastating condition and a common cause
of disability and death, especially in young people
(disability ratio 20%, mortality ratio 5.1%) (12,13). An
acute intervertebral disc herniation may develop due to
hyperextension of the cervical region in trauma-related
conditions such as motor vehicle accidents. Rapid and
definitive diagnosis is possible with MRI (14). In acute
CSI, MRl is the gold standard for the surgeon to decide
on issues such as the need for surgery, the type of
approach, the need for instrumentation, the level of
decompression, and the need for re-surgery in case
of insufficient decompression, as well as the presence
of edema or hematoma (11,15,16). A recent study
investigated the relationship between the length of the
spinal cord intramedullary lesion (IMLL), the diameter
of the canal at the maximum spinal cord compression
level (MSCC), and the presence of intramedullary
hemorrhage on MRI and prognosis. Shorter spinal



cord lesion (<6.5 mm), larger diameter of the canal
at the MSCC level (>5.5 mm), and the absence of
intramedullary hemorrhage were associated with
better prognosis (17). In this case, although the canal
diameter was narrow (3.5 mm) and the length of the
IMLL lesion (25 mm) was longer, a good prognosis was
observed due to the rapid diagnosis and the operation
within 24 hours (Figure 4, Figure 5).

As a matter of fact, according to spinal cord trauma
guidelines, neurological recovery is faster and more
favorable in cases operated within 24 hours, as
observed in our case (18- 21). In Tiirkiye, MRI scanners
are available in nearly every province and in most large
districts; in fact, some provinces are equipped with
multiple MRI units. Performing MRI in patients with a
clear indication, as in our case, has a favorable impact
on prognosis. Therefore, this article was written to
emphasize that relying solely on CT or X-ray may
be insufficient, and that MRI should not be avoided
when clinically indicated. To identify and monitor
the presence and underlying causes of spinal cord
hematoma, edema, and stenosis, MRl is required.

CONCLUSION

In motor vehicle accidents and even other traumas
that cause hyperextension in the cervical region,
cervical MRI should be performed in the presence
of neurological deficit findings, even if CT and X-ray
imaging are normal. When spinal cord injury is
detected, early surgical intervention should be ensured
by consulting with the neurosurgery department
immediately. Thus, the patient's paralysis can be
prevented by acting on-site and, when necessary,
selected advanced imaging techniques.

Ethical approval

This study is not experimental or clinical research.
Because it was a case report, ethical approval was not
needed. Written informed consent was obtained from
the patient for the publication of the case report.
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