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Case Report
History
A sixteen-year-old male had experienced mild neck pain after
falling in the bathroom 3 months previously. He did not seek a
medical treatment because he experienced only slight pain.
However, neck pain continued and cervical deformity gradually
developed. Three months after the initial trauma, he visited an
outpatient clinic because of his cervical deformity. It was very difficult
for him to look upward because of his cervical deformity. Severe
cervical spinal kyphosis was detected at the clinic on X-ray
examination. He was referred to our hospital for surgery.

Examination
Abstract
Introduction: Cervical kyphotic deformity and myelopathy is very
rare in adolescent. We experienced a case of the 16-year-old male
who presented with cervical kyphosis following minor trauma of the
neck.
Case presentation: A sixteen-year-old Japanese male had
experienced mild neck pain after falling in the bathroom 3 months
previously. He did not seek a medical treatment because he
experienced only slight pain. However, neck pain continued and
cervical deformity gradually developed. Three months after the
initial trauma, he visited an outpatient clinic because of his cervical
deformity. Imaging examination demonstrated extreme kyphosis of
the cervical spine. In addition to cervical deformity, spinal cord
compression was observed in association with kyphosis on MRI,
inducing cervical myelopathy. He underwent operative treatment
including anterior decompression and fusion combined with
posterior fusion with instrumentation.
Two years after surgery, he had no symptoms including neck pain
and numbness of the upper or lower extremities. Short form-36 and
Japanese orthopaedic association cervical myelopathy evaluation
questionnaire scores showed remarkable improvement of quality of
life at two-year follow up.
Conclusion: We reported rare case of severe cervical kyphosis
after minor trauma. It is important to remember that severe kyphosis
could be caused by minor trauma in adolescents.

Cervical kyphosis was noted. The range of motion of the
cervical spine was extremely limited. Neck pain was induced with
cervical motion. The Jackson test and Spurling test were negative.
Strength of grasp was 15 x 15 kg, and the result of the grip and
release test [1] was 11 x 11 times. On neurological examination, upper
extremity reflexes were normal, but the Patellar tendon reflexes
and Achilles tendon reflexes were increased. Manual muscle testing
revealed that the strength of the deltoid muscles and those of the
upper extremities were decreased, indicating cervical myelopathy at
C5 level. No other deformities were observed.
On X-ray examination, cervical kyphosis was observed. The angle
of kyphosis from C3 to C5 was about 90°. The angle did not change
with flexion or extension of the cervical spine (Figure 1). Magnetic
Resonance Imaging (MRI) of the cervical spine revealed compression
of the spinal cord between the C3 vertebral body to C5 vertebral body
(Figures 2a-c). The intervertebral discs were not injured. No fracture
was found on CT examination (Figure 2d).

Introduction
Cervical kyphotic deformity is rare in adolescents. We experienced
the case of a 16-year-old male who developed severe cervical kyphosis
after minor trauma without fracture or ligament injury. He showed
cervical myelopathy due to cervical kyphosis. He underwent anterior
and posterior surgery to treat his deformity and myelopathy.
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Figure 1: Images before surgery. X-ray findings on (a) Anteroposterior;
(b) Lateral views in neutral position; (c) Lateral view with flexion, and
(d) Extension. Lateral X-ray showing severe kyphosis without flexibility. The
angle of kyphosis was 90°.

Operation and postoperative course
Before surgery, a recording electrode was placed at the Th11 level
of the intradural space from the L4/5 interspinous process. Spinal cord
monitoring was performed during surgery by recording motor cortex
evoked potentials at the spinal cord after transcranial stimulation.
• The position was supine. A right anterior cervical incision was
performed. The anterior aspect of the vertebral body was exposed
and the C3/4 and C4/5 intervertebral discs were removed. This
procedure enabled cervical spine correction.
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Figure 2: MRI and CT (a) MRI T2 weighted sagittal view; (b) MRI axial view
at C3/4; (c) Axial view at C4/5 and (d) CT sagittal reconstruction. MRI showed
kyphosis and cord compression from C3 to C5. CT revealed no fracture or
dislocation of facet joints.

• The position was changed to prone. A midline incision of the
cervical spine was performed with exposure from C3 to C7. The
screws were inserted at the lateral mass of C3-6 (Medtronic® vertex
system). The rod was bent to lordosis to achieve correction of
kyphosis. After connecting the rod, moderate correction of cervical
kyphosis was performed. The bone was harvested from the right
posterior iliac crest and transplanted around the lateral mass of the
cervical spine.

Figure 3: Images 1 week after surgery. (a) Anteroposterior, and (b) Lateral
view. Posterior instrumentation was placed from C3 to C6 in addition to
anterior fusion from C3 to C5. The angle of kyphosis was 42°.

• The position was returned to supine. The anterior vertebral body
was exposed again. Hemicorporectomy of C4 was performed. PLL
was adherent to the dura mater. The caudal edge of the C3 vertebral
body compressed the dural tube. Therefore, the caudal part of the
C3 vertebral body was also removed. The dural tube was
decompressed by this procedure. The bone graft was harvested
from the right anterior iliac crest as a block and implanted between
the C3 and C5 vertebral bodies.
Operative time was 7 hours and 3 minutes. Operative blood loss
was 295 g.
There were no findings of spinal monitoring indicating spinal
cord dysfunction during surgery. The kyphosis was corrected from
90° to 42° on X-ray examination (Figure 3). Numbness of the hands
was decreased immediately after operation. Walk disturbance was
also improved. Ten days after operation, he was discharged from the
hospital. By 3 months after operation, his symptoms had
completely disappeared. Two years after operation, there was no
difficulty in activities of daily life. Force of grasping had improved
to over 30 kg, and the grip and release tests were both 28 times. The
X-ray at 2 years after operation revealed union from C3 to C5. The
angle of kyphosis was about 50°, and there was no progression of
kyphotic deformity. Atlanto-dental interval was 7 mm (Figure 4a).
The CT findings also showed bony union (Figure 4b).
The health-related Quality of Life (QOL) was evaluated using the
Japanese version of the Short Form-36 (SF-36v2) [2] before and after
operation. On SF-36, two summary scores, the Physical Component
Score (PCS) and Mental Component Score (MCS), were evaluated in
this study. SF-36 score was expressed as the deviation score, with 50
the national norm and over 50 better QOL than the national norm. In
addition to the SF-36, the Japanese Orthopaedic Association Cervical
Myelopathy Evaluation Questionnaire (JOACMEQ) [3,4] was also
administered. The JOACMEQ includes 5 scales: cervical spine
function, upper extremity function, lower extremity function, bladder
function, and QOL. Before surgery, PCS was 36.7 and MCS was 49.8.
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Figure 4: Images two years after surgery. X-ray findings on (a) Anteroposterior views; (b) Lateral view, and (c) CT sagittal reconstruction. Kyphosis was
the same as just after surgery. There were no signs of instrumentation failure.
CT showed anterior bony union.

These scores indicated that physical aspects of QOL before surgery
were lower than the Japanese national average, while psychological
QOL was almost the same as the national average. Two years after
surgery, PCS was 53.3 and MCS was 49.9 (Table 1). These results
indicated that physical QOL was improved after surgery and was
higher than the Japanese national average. The JOACMEQ before
surgery was low on each scale, especially the score for cervical spine
function, which was 5/100 (Figure 5) (Table 2). Two years after
surgery, the JOACMEQ was improved on all scales (Figure 5)
(Table 2). These results indicated that both QOL and cervical spine
function were improved after surgery.

Discussion
Many factors are related to kyphotic deformity of the cervical spine
after trauma such as posterior ligaments injury, facet joint injury,
vertebral disc injury, and vertebral fracture [5,6]. If the mid
ligamentous column is injured, instability develops [7]. Injury of the
posterior component of the cervical spine by hyperflexion is followed
by localized kyphosis [8,9]. In this case, preoperative MRI did not
disclose disruption of the posterior ligament. There were no findings
Volume 1 • Issue 4 • 100018
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Figure 5: JOACMEQ Before and two years after surgery, the scores for
cervical spine function were 5 and 100, for upper extremity function 42 and
95, lower extremity function 32 and 100, bladder function 81 and 100, and
QOL 40 and 77. These results indicated that all scales of the JOACMEQ were
improved after surgery. In particular, cervical function, upper and lower
extremity function, and bladder function were entirely satisfactory.

Before surgery

2 years after surgery

PCS

36.7

53.3

MCS

49.8

49.9

Table 1: SF-36 before surgery, PCS was 36.7, and lower than the Japanese
national norm, while MCS was 49.8, the same as average. Two years after
surgery, PCS was 53.3 and MCS was 49.9. These results showed that
physical QOL 2 year after surgery was better than the Japanese national
norm. Mental QOL was almost the same as average.
Before surgery

2 years after surgery

Cervical spine function

5

100

Upper extremity function

42

95

Lower extremity function

32

100

Bladder function

81

100

Quality of life

40

77

Table 2: JOACMEQ before and two years after surgery, the scores for cervical
spine function were 5 and 100, for upper extremity function 42 and 95, lower
extremity function 32 and 100, bladder function 81 and 100, and QOL 40 and
77. These results indicated that all scales of the JOACMEQ were improved
after surgery. In particular, cervical function, upper and lower extremity
function, and bladder function were entirely satisfactory.

of disc injury or fracture on MRI and CT. On operative examination,
the nuchal ligament and posterior longitudinal ligament were not
disrupted. There were no findings of tissue injury which could have
caused kyphotic deformity. On the other hand, it was not clear
whether he had congenital deformity or not, despite the fact that
he and his family reported that he had no cervical deformity before
injury. He also showed no findings indicating congenital syndromes
such as Larsen syndrome and Marfan syndrome which often showed
severe spinal deformities. There were no family histories of spinal
deformity. Therefore, we considered his kyphosis was induced by
minor trauma. We should remember that minor trauma such as just
falling down in the bath room could induce severe cervical deformity
[9].
Regarding the treatment of cervical kyphosis, surgery is indicated
when the deformity is progressive or myelopathy accompanies it [10].
The goals of surgery are correction of kyphosis, decompression of
the spinal cord, and stabilization of the cervical spine. Anterior alone
[11-13], posterior alone [14], or combined anterior and posterior
approaches [15-17] were reported as surgical strategies for cervical
kyphosis. In this case, the kyphosis was considered rigid based on
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X-ray findings. We therefore planned three-staged surgery. His
symptoms disappeared 3 months after surgery. His PCS of SF-36
and JOACMEQ scores markedly improved, indicating an excellent
outcome. Preoperative MCS was almost the same as the national
average. This finding indicated that psychological QOL did not
decrease due to the disease. This might be the reason why
psychological QOL did not improve after surgery. Bony union was
observed on X-ray and CT examination without instrumentation
failure. However, kyphosis persisted, at about 50°, indicating that
decompression and stabilization could improve QOL in the cervical
kyphosis patients with myelopathy even if the deformity remained.
In addition to kyphosis, C1/2 instability was observed 1 year after
surgery. These deformities did not progress on X-ray findings 2 years
after surgery. However, anterior and posterior cervical fusion is a risk
factor of second surgery for adjacent segment disease [18]. The risk
of second surgery increase year by year [18]. Therefore, it is necessary
to examine the X-ray regularly to check the progression of deformity
even if he has no symptoms and has normal QOL.

Conclusion
We reported rare case of severe cervical kyphosis after minor
trauma in adolescents. Three staged anterior-posterior-anterior
procedure was adopted. It is important to remember that severe
kyphosis could be caused by minor trauma in adolescents.
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