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Case Report

Anterior cervical corpectomy and fusion in a 7-year-old boy: a case report
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Bicycle mishap, a common and ordinary event occurring in children, can have
devastating consequences associated with cervical spine injury. Furthermore, either
diagnosis or surgical management of cervical spine injury in children is a challenging
issue. This research report a challenging case of an anterior cervical corpectomy and
fusion with plating in a 7-year-old boy due to cervical spine instability with spinal cord
compression after a bicycle mishap. After 20 months of the primary surgery, the
titanium-based cervical plate was removed by a second surgery to allow the growth of
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Anterior cervical corpectomy and fusion (ACCF) s
an effective and safe treatment option for adults for
decompression of cervical cord compression’ as well
as for traumatic cervical spine (C-spine) instability.?
Two implants are required for the ACCF procedure.
The first implant is a graft used to reconstruct the
vertebral body after corpectomy of the vertebral
corpus/body, which can be titanium-based (allograft)
or an iliac crest bone graft (autograft). The second
implant is a titanium-based cervical plate used to
reduce the risk of graft extrusion and enhance the
fusion rate.> Compared with adults, ACCF in children
aged <10 years is more challenging because of the
absence of dedicated implants that accommodate
the size and the growth potential of the pediatric
C-spine,* as well as the rarity of the case resulting
in a scarcity of related literature.? The youngest age
of any patient who underwent ACCF for C-spine
trauma was 16 years,”> where the size of the
C-spine was relatively comparable to that of adults.

Moreover, the insertion of titanium-based implants
(instrumentation) in children was associated
with a higher risk of complications.> Among the
complications is spinal deformity that is caused due
to continued growth of the child’s immature spine
in the fixed levels.®” This study reports another case
of ACCF to the body of existing literature that was
performed by titanium-based cervical plating in a
7-year-old boy. The plate was removed in a second
operation 20 months after the first operation. This
objective was to report the clinical and radiological
outcome at 1-year follow-up after removing the
plate.

Case report

A 7-year-old boy with a history of bicycle mishaps
with his neck bent 6 months ago, followed by neck
pain that was provoked by movement of the neck
and/or the head. After 1 week, the family took the
boy to a district-level hospital where he underwent
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physiotherapy. After 4 months, he complained of
weakness in both sides of the arms and legs and
numbness from the lower neck to the arms, and he
was able to walk but unsteadily. His parents took him
to a national hospital (Cipto Mangunkusumo Hospital)
where he underwent C-spine X-ray evaluation and
magnetic resonance imaging (MRI). After 1 month
of being hospitalized under conservative therapy
(nonsurgical) but without recovery and/or reduction of
the neck pain, his parents brought him to Department
of Neurosurgery, Faculty of Medicine, Universitas
Indonesia.

Neurological examination revealed devastating
neck pain during every neck motion or movement,
i.e., the Wong-Baker FACES pain rating scale was
8-10,% tetraparesis with a motor strength of 4
(motor strength ranges from o to 5; the normal
motor strength is 5), and the Hoffman-Tromner sign
was positive that indicated an upper motor neuron
lesion (the affected spinal cord was at the C-4 level
or above). C-spine X-rays demonstrated a reverse
lordosis and a retrolisthesis of C-4 (Figure 1a). MRI
examination revealed a slight compression of the
thecal sac from C-3 to C-5 from the ventral side of the
spinal cord (Figure 1b).

The authors decided to decompress the spinal
canal and stabilize the C-spine. The patient was placed
in the supine position on the operating table with his
head and neck in neutral position with slight extension.
General anesthesia was maintained, and prophylactic
antibiotics were used. A right-sided approach to the

Figure 1. Imaging pre-surgery. (a) X-ray shows reverse
lordosis of the C-spine with C-4 in the center; (b) Sagittal T2
MRI shows compression of the spinal cord and enlargement
of the central canal below the center of the reverse lordosis.

MRI=magnetic resonance imaging
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spine was made, with a horizontal skin incision as high
as the thyroid cartilage 1 cm from the midline in the
left side to 3 cm from the midline in the right side.
The skin was freed from the platysma to obtain the
expected operative target area, i.e., the region from
the upper part of the vertebral body of C-3 to the lower
part of the vertebral body of C-5 was exposed. The
platysma was incised vertically in the medial border of
the sternocleidomastoid muscle. The operative target
area was achieved by blunt dissection between the
sternocleidomastoid muscle and the carotid sheath
with the trachea and the esophagus. The longus colli
musculature and the suspected intervertebral disc
(IVD) between C-4 and C-5 were identified. The IVD
between C-4 and C-5 was confirmed by intraoperative
radiography, followed by dissection of the longus colli
musculature to expose the vertebral body 2 cm wide.
The operative target area was maintained by a Caspar
cervical retractor. The anterior longitudinal ligament
was incised, and all discectomy procedures on the IVD
between C-3 and C-4, and the IVD between (-4 and C-5
were carried out using curettage and Caspar rongeur
under an image intensifier (surgical microscope).
Among the special tricks in performing a discectomy
is avoiding or being careful in using a high-speed drill
(HSD) as it can easily slip and injure the major blood
vessels and/or the esophagus or the trachea. Another
skill is ensuring that all IVD tissues are removed to
allow a better chance of fusion. Next, corpectomy
was performed using a bone rongeur knabel tang
and HSD under a surgical microscope. The uncinate
processes were identified and used as reference
points for establishing the width of the required
corpectomy. Posterior cortical bone and posterior
longitudinal ligament were removed microsurgically
withtheaid of an operating microscope. Decompression
was considered to be successful when the surgeon
could directly visualize a protruding pulsating dural
sac. In this case, there was an epidural hematoma. The
hematoma until the dural sac and its pulses could be
visualized (Figure 2a). lliac bone graft (IBG) was used as
a fusion material, which was taken from the right ilium
bone according to the required size and inserted into
the space created by corpectomy and discectomy
with the help of manual stretching between C-3 and
C-5 (Figure 2b). Then, a titanium-based cervical plate
was inserted into the anterior aspect of the vertebral
body of C-3 and C-5 (Figure 2c¢). Before completing
the surgeries, an intraoperative radiography was
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Figure 2. Intraoperative figures. (a) Duramater spinalis (white arrow) was exposed after corpectomy and hematoma evacuation;
(b) Reconstruction of the vertebrae by installing the autograft of iliac bone (white arrow); (c) Titanium-based plate (white arrow)
was inserted

performed to ensure that the plate was in a good
position. A soft cervical collar was immediately worn
that was maintained for up to 3 months postoperatively.
One day after the surgery, the neck pain decreased
(the Wong-Baker FACES pain rating scale was 2), and
the motor strength increased subjectively.

The patient was discharged from the hospital
on the seventh day, and he was followed up at
the outpatient clinic at 1 week, 1 month, 3 months
after discharge from the hospital, and then at every
6 months. Follow-up investigations consisted of
clinical and radiological tests (Table 1). The motor
strength recovered completely at 3 months after
surgery. Radiological investigation via plain films
was done on the following day after surgery to
ensure proper positioning of the bone graft and
the plate-screw system. Plain films and MRI findings
were evaluated at 6 months after the first surgery
(Figure 3, a and b). Computed tomography (CT)
was performed 20 months after the first surgery
to confirm the radiological fusion as well as the
adequate decompression (Figure 3c). The authors
decided to perform a second surgery to remove
the cervical plate in the next week. After 6 months
of removing the plate, the radiological finding was
found to be satisfactory (Figure 4).

DISCUSSION

Bicycle mishaps occur commonly in children of
elementary school age and therefore considered as
an ordinary event by the community. However, it has
been reported that C-spine injury related to bicycle
mishaps accounted for 5% of traumatic C-spine injuries,
and a traumatic C-spine injury can have devastating
consequences.® The mortality rate among children
without neurologic deficits has been estimated at
15%,% and the unfavorable outcome (Frankel grade E)
accounted for 45%." Proper diagnosis and therapy is

Table 1. Outcomes of clinical and radiological tests

Follow-up periods
Indicators 2 years
Rressureenyis ey surgery

Wong-Baker FACES pain rating

scale 8 0
JOA 12 17
NDI 18 0
10-m walking time (sec) NA 10
Length of hospital stay (days)
1%t surgery 7
2" surgery 3
Donor site morbidity
Donor site pain Negative
Surgical site infection Negative
Cervical curvature (Cobb’s angle)
Six months
Pre-surgery aft_er
removing the
plate
X-rays: C-2 to C-5 -26° -18°
X-rays: C-2 to C-7 -19° +4°

JOA=Japanese Orthopedic Association; NDI=Neck Disability
Index; NA=not applicable

extremely important for managing patients with a
suspicion of C-spine injury. Evaluation of the C-spine
by clinical or radiological methods has been a subject
of debate. Earlier, the majority of C-spine radiographs
for clearing the C-spine in every blunt trauma patient
were found to be normal. On the other hand, X-rays
have the risk of increasing the exposure to ionizing
radiation. The National Emergency X-Radiography
Utilization Study (NEXUS) recommend C-spine
imaging in patients who have a history of injury along
with clinically apparent painful distracting injury. The
sensitivity of the NEXUS recommendation was found
to reach 100%." This case confirmed the sensitivity
of the NEXUS recommendation and also confirmed
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Figure 3. Imaging post-surgery. (a) X-ray after 6 months of the first surgery: the plate was in a good position; (b) Sagittal T2 MRI 7
months after the first surgery shows no longer spinal decompression; (c) CT scan sagittal view 20 months after the first surgery showed

fusion

that the pain that was primarily worsening and/or
triggered by movement is a significant sign of spinal
instability after spinal injury.” In the clinical setting,
there is a triad of symptoms of cervical spine injury,
i.e., local/neck pain, limitation of the neck movement,
and muscle spasm.” A previous study reported that
the error rate of the diagnosis of C-spine injury in
children aged <8 years was 24%, and the most common
factors associated with the misdiagnosis were the
unfamiliarity with pediatric C-spine anatomy, the
normal variants during growth and development, and
the suboptimal conventional film techniques.™

The surgical management of C-spine instability
accompanied by spinal cord compression can be
implemented via either the anterior or the posterior
approach. The posterior approach is carried out by
laminectomy accompanied by insertion of titanium-
based screws to the vertebral pedicles and rods. The

Figure 4. X-ray 10
months after removing
the cervical plate shows
fusion of C3, C4, and

C5 and improvement of
the cervical curvature
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anterior approach is done by corpectomy, evacuation
or removing the pressing material, reconstruction
of the vertebral body after decompressing the spinal
cord by titanium-based grafts or autograft from the
iliac bone, and insertion of a titanium-based cervical
plate. In this case, the anterior approach appeared to
be superior due to several factors, i.e., directly find
material that presses the spinal cord, and uses fewer
implants. Using the autograft from the iliac bone and
by removing the titanium-based cervical plate after 2
years at the age of 9 years, we were able to reduce the
potential risk of instrumentation. Moreover, the second
surgery for removing the titanium-based cervical plate
was not a major one. IBG was preferred to use as it has
been considered as the gold standard,” and, moreover,
a dedicated titanium-based graft for children is not yet
available. The posterior approach would require the
use of more implants and few physiological surgical
procedures related to the removal of some vertebral
laminae, and the pressing material itself was located in
the anterior of the spinal cord. Removing the screws
from the vertebral pedicles is also associated with
difficulties, and the risk of the instability will return.
Moreover, maintaining the implants has the risk of
postsurgical deformity associated with the implants,
inhibiting the growth potential of the C-spine in the
fixed vertebral level.?

Deciding to remove or retain an implant after
a successful stabilization and/or fusion is a difficult
option.® Lidar et al” reported an ACCF with plating
by an absorbable cervical plate in a 2-year-old child.”
However, an absorbable cervical plate was not available



in the hospital (Indonesia). Ozer et al*® reported about
temporary anterior cervical plating in a 7-year-old
child for an indication of traumatic cervical instability.
Another previous study reported that the time to
fusion ranged from 3 to 9 months."” Instead of removing
the plate at 1 year after the first (primary) surgery,®
the authors removed the plate at 2 years after the
first surgery (at the age of 9 years) to ensure that the
fusion had occurred and the C-spine could continue
its growth. It is believed that by the time a child
reaches 8-10 years of age, the cervical spine reaches
adult proportions.® However, a morphometric study
reported that the normal vertical growth of the pediatric
C-spine continues up to 18 years of age in boys.”

In the present case, 6 months after removing
the cervical plate, the lateral X-rays demonstrated an
improvement of the cervical curvature (Figure 4; Table
1). In addition, there were no further clinical complaints.
A previous study in adults stated that changes in the
cervical spine sagittal alignment after neck injury
should be considered as coincidental and not indicative
of muscle spasms or osteoligamentous injury.”
Moreover, the absence of cervical spine lordosis can be
observed in children up to the age of 16 years.>

Conclusions

Neck pain that is primarily worsening and/or
triggered by movement of the neck or head is a
significant symptom of C-spine instability after injury,
as well as a compelling reason to perform radiographic
examination. ACCF with iliac crest bone graft and
plating, followed by removing the plate after 20
months, is a safe procedure and an effective treatment
option for traumatic cervical instability accompanied
by spinal cord compression in children.
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