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ABSTRACT

Objective: It was to find out the efficacy and benefits of anterior cervical spinal stabilization procedu-
res in cases of cervical trauma.

Material and Methods: It is a prospective study of 30 cases of Cervical Spinal Trauma in which anterior
cervical spinal stabilization and fusion was performed. Study span is three years i.e from July 2005 to June 2008
with follow up period of one year and it was carried out in the Department of Neurosurgery, Quaid-e-Azam
Medical College / Bahawal Victoria Hospital Bahawalpur.

Results: 30 cases of cervical spinal trauma were included in the this study. Age range was 15 years to 40 years.
Twenty three (23) were males and seven (7)) were females with male to female ratio of 3.2:1. Most common cause
of cervical spinal injury was road traffic accidents and most common site of traumatic involvement was Cs/Cq
cervical spinal level. All the patients were belonging to poor and middle socio-economic class. Nine (9) patients
sustained complete cervical cord injury and they were quadriplegic and remaining twenty one (21) patients were
guadripretic as a result of partial cervical cord injury. All patients were assessed clinically and radiologically.
Plain X-rays of cervical spine, AP and LAT. views, C-T scan and MRI of cervical spine were obtained to get
information of injuries in detail. In almost all the cases, anterior two columns of spine were disrupted resulting in
instability and cord compression. In all the cases cervical traction was applied to get alignment of the cervical
column first and then anterior fixation and fusion was performed. All patients were mobilized early after surgery.

Outcome: Nine (9) cases with complete cord injury did not improve neurologically after surgery. Eleven (11)
patients with partial cord injury and power of G 3/5 before surgery improved to G 4+/5 after surgery and ten (10)
patients with power G 2/5 before surgery improve to G 3/5 after surgery. All patients were out of bed early, to
prevent the complications of being and ridden for long time.

Conclusion: Anterior cervical spinal fixation and fusion is an excellent way of cervical spinal stabilization in
cases of cervical trauma. Patients improve Neurologically with these procedures and they are mobilized early
from the beds to prevent complications of being bed ridden for longer periods of time.

Key Words: Cervical Spinal Trauma, Cervical Injury, Anterior Cervical Stabilization, Spinal Column, Cervical
Traction.

INTRODUCTION

The vast majority of traumatic spinal column injuries
involve the cervical spine, the most mobile and dyna-

The most common cause of cervical spine injury is
motor vehicle accidents, followed by falls. The vast
majority of injuries occur in patients 15 — 30 years old.

mic portion of the spinal column. The incidence of
cervical spinal injuries compared to the thoracic, lum-
bar and thoracolumbar level is about 60% of all these
levels.

Males are three to four times as likely to sustain a trau-
matic vertebral column injury as females. The cause of
spinal injury varies with age; notably the very young
are the most commonly victim of pedestrian motor
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vehicle accidents and the very old most commonly
suffer falls.’

Spinal cord injury occurs through various coun-
tries throughout the world with an annual incidence of
15 to 40 cases per million, with the causes of these in-
juries ranging from motor vehicle accidents and com-
munity violence to recreational activities and work-
place — related injuries. Survival has improved along
with a greater appreciation of patterns of presentation,
survival, and complications.

Cervical Spine (e-spine) injuries are the most
feared of all spinal injuries because of the potential for
significant deleterious sequelae. In a 1995 study from
Russia, 196 patients with spinal cord injury were
admitted over 5 years in one centre, injuries were: cer-
vical, 49.0%; thoracic, 27.5%; and lumbar, 23.5%." In
the United Status, 1.9 — 3.8% of adult emergency room
presentations are for acute c-spine injury due to blunt
trauma® and as many as 10% of unconscious patients
injured in motor vehicle accidents (MVas) have cervi-
cal spine injury.® Motor vehicle accidents, falls and
sport trauma are responsible for the majority of emer-
gencsy department presentations of cervical spine inju-
ries.

Most common level of cervical spinal column
injury is Cs/Cg followed by C¢/C; level. And most
appropriate management for cervical spinal trauma is:
early diagnosis, proper alignment, effective decom-
pression of neural elements and useful stabilization for
early recovery.

MATERIALS AND METHODS

It is a prospective study of 30 cases of Cervical Spinal
Trauma in which anterior cervical spinal stabilization
and fusion was performed. Study span is three years i.e
from July 2005 to June 2008 with follow up period of
one year and it was carried out in the Department of
Neurosurgery, Quaid-e-Azam Medical College / Baha-
wal Victoria Hospital Bahawalpur.

RESULTS

Thirty (30) cases of cervical spinal trauma were inclu-
ded in the this study.

Age Incidence
Age range was from 15 years to 40 years.

Sex Incidence
Twenty three (23) were males and seven (7) were

females (Table 1).

Table 1: Sex Incidence.

Sex Number Percentage
Male 23 77%
Female 7 23%
Total 30 100%

Clinical Features / Etiology

Most common cause of cervical spinal injury in 15
patients (50%) was road traffic accidents and other
causes were falls in 10 patients (33.33%) from height
and few sports injuries in 5 patients (16.7%) (Table 2).

Table 2: Clinical Features Etiology of Injury.

Etiology Number Percentage
RTA 15 50%
Fall 10 33.33%
Sports injury 5 16.7%
Total 30 100%

Level of Injury

Most common site of traumatic involvement was
Cs/Cs cervical spinal level 20 cases (66.66%). In 6
cases (20%) C¢/C; level was injured and in other 4
cases (13.33%) Ci/C, level was disrupted (Table 3).
All the patients were belonging to poor and middle
cocio-economic class and most were labourers.

Table 3: Level of Injury.

Level Involved Number Percentage
Css 20 66.7%
Cor 6 20%
Csu 4 13.3%
Total 30 100%

Nature of Cervical Injury

In 22 (73.33%) cases there was fracture / dislocation
of cervical spine, 5 (16.66%) cases had compression
fracture with retropulsion of vertebral body causing
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compression of spinal cord and other 3 (10%) cases
had disrupted intervertebral discs in which prolapsed
pieces of disc material were impinging upon the spinal
cord (Table 4).

Table 4: Radiological Findings.

Type of Injury Number Percentage
# Dislocation 22 73.3%
Compres;ed # with 5 16.7%
retropulsion
Disc prolapsed 3 10%
Total 30 100%

Regarding neurological status, 9 (30%) patients
sustained complete cervical cord injury and they were
guadriplegic after injury and other 21 (70%) patients
were quadripretic as a result of partial cervical cord
injury. Eleven (52.38%) cases in partial injury group
had power of G3/5 with intact sensations, with some
degree of sphincter dysfunction and 10 (47.6%) pati-
ents had power of G 2/5 with sensory and sphincter
dysfunction as well.

Management

All patients were assessed clinically and radiologi-
cally. Plain X-rays of cervical spine, AP and LAT.
views, C-T scan and MRI of cervical spine were obtai-
ned to gather the details of injury. In almost all the
cases anterior two columns of spine were disrupted
resulting in instability and cord compression. In all the

Table 5: Outcome after Surgery.

cases cervical traction was applied to get align the cer-
vical column first and then anterior fixation and fusion
was performed. In this procedure, after getting align-
ment of cervical spine by applying the cervical traction
(Crutch Field Cervical Traction) defective vertebral
body along with upper and lower discs were removed
(corpectomy and discectomy was performed) or dis-
rupted disc material was removed, spinal cord and
neural elements were decompressed, bone grafte taken
from the iliac crest (Autograft) was applied there and
anterior plate fixed with the help of self locking scre-
WS.

When the injury was at C,/Cs and Cs/Cs level, cer-
vical spine was approached from the right side and in
cases, where injury was at C¢/C- level, spine was ex-
posed from the left side to prevent the damage to the
recurrent laryngeal nerve which is vulnerable to injury
by right sided approach when the lesion is at C¢/C;
level.

All patients were mobilized early after surgery
within three (3) days and were discharged to home
after one week. Patients were advised to wear Phila-
delphia cervical collar for six (6) week after surgery to
take care of the spine from any inadvertent injury or
jerk.

Outcome

Cervical Spinal alignment was achieved in all the
cases after applying cervical traction. Nine (30%)
cases with complete cord injury did not improve
neurologically after surgery. Eleven (36.66%) patients
with partial cord injury and power of G 3/5 before
surgery improved to G 4+/5 after surgery and their
sphincter’s function also improved. They were found

Sr. | Spinal Cord - No. of
NoO. Injury Extent of Deficit Patients Percentage Outcome
a) Power Grade 3/5 Excellent. Independent regarding
1. | Partial b) Sensations Infact 1 36.660 | their daily activities power
¢) Mild to Moderate Sphincter improved to 4/5 in one months
dysfunction and was near 5/5 in 1 year
a) Power Grade 2/5 Good. Improved to an extent for
2 Partial b) Some Sensory Deficit _ 10 33.33% less support for d_ally needs.
¢) Moderate to Severe Sphincter Power grade 3/5 in 3 weeks
Dysfunction improved and 4/5 in 1 year
3. | Complete Loss of total cord functions below 09 30% No improvement at all but early
the level of injury mobilized after surgery.
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independent regarding their daily needs during follow
up period. Ten (33.33%) patients with power of G 2/5
before surgery improved of G 3/5 after surgery (Table
5). Their sensory system and sphincter dysfunction
also improved to some extent after surgery and conti-
nued to improve during follow up period of one year.
They did need less support for their daily activities
during follow up period.

Complications

There were few complications as well (Table 6). Wou-
nd infection in (4) four (13.33%) cases which was tre-
ated by daily wound dressing and antibiotics after ob-
taining culture and sensitivity and were cured within
two week time. Dural tear and CSF leakage in two 2
(6.66%) cases which were treated by head elevation
and lumbar drainage of CSF. And these patients were
also cured within fifteen (15) days. Five 5 (16.66%)
patients with complete cord lesion developed bed so-
res, those had to be treated surgically with flap rotation
(Table 6).

All patients were mobilized early from their beds
to prevent the complications of being bed ridden for
longer periods of time and this was the main goal of
cervical fixation and fusion procedures in these trauma
cases.

Table 6: Complication of Surgery and Trauma.

Sr. Name of No. of Percentage
No. | Complication | Complication g
1, | Wound 4 13.33%
Infection
2. Dural Tear 2 06.66%
3. Bed Sores 5 16.6%
DISCUSSION

Over the past few years, significant advances has taken
place in basic research, imaging and in the treatment
of cervical spine injuries. The pathophysiological
understanding of spinal cord injury has been consider-
ably improved by the basic research. Current manage-
ment of spinal trauma is based on four principles: ti-
mely diagnosis, fracture reduction, spinal cord decom-
pression and efficient immobilization to permit heal-

ing. Numerous methods of treatment has been deve-
loped to achieve anatomical alignment and optimal
stability without decreasing vertebral column flexibi-
lity." We reapplied all these four principles for the our
cervical spine injured patients.

Mirza et al presented analysis of early vs delayed
surgery for cervical injury in 1991.2

According to their study, all patients undergoing
surgical treatment for an acute cervical spinal injury
with neurologic deficit at two institutions between
March 1989 and May 1991 were reviewed retrospecti-
vely. Forty — three patients initially were evaluated. At
one institution, patients with neurologic spinal injuries
had surgical intervention within 72 hours of injury. At
the other institution, patients underwent immediate
closed reduction with subsequent observation of neu-
rologic status for 10 to 14 days before undergoing sur-
gical stabilization. This study indicates that patients
who sustain acute traumatic injuries of the cervical
spine with associated neurologic deficit may benefit
from surgical decompression and stabilization within
72 hours of injury. Surgery within 72 hours of injury
in patients sustaining acute cervical spinal injuries
with neurologic involvement is not associated with a
higher complication rate. Early surgery may improve
neurologic recovery and decrease hospitalization time
in patients with cervical spinal cord injuries.” Altho-
ugh our patients did not undergo early surgery as indi-
cated in this study, even though our patients improved
by later surgery as well.

All victims of major blunt trauma have been said
to be at risk of cervical spinal injury. In a prospective
study of 410 such patients at our institution, we identi-
fied 13 patients 6.12 percent) with unstable cervical
spines. Loss or defect of consciousness following inju-
ry (regardless of duration), neurological deficit consis-
tent with cervical cord or nerve root injury and neck
tenderness were significantly predictive of an unstable
cervical spine. Immediate radiographic investigation
of the cervical spine is mandatory in such patients, but
may not be required in patients without these signs.’
So all our patients were investigated fully by X-rays,
CT scan and MRI to obtain the details of injuries and
evidences of instability.

The cervical spine locking plate is theoretically
safer than the Caspar system because the posterior ver-
tebral body cortex is not breached by the fixation scre-
ws, the cervical spine locking plate system is bioche-
mically equivalent to and in some cases more stable
than the Caspar system for fixation of a severe com-
pressive flexion injury.” In all our patients, we used the
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cervical spine locking plate system due to its useful-
ness as mentioned in this article.

CONCLUSION

Anterior cervical spinal fixation and fusion is an excel-
lent method of spinal stabilization in cases of cervical
trauma. It is especially indicated in cases where the
vertebral bodies have been destroyed by the trauma
and there is disruption of anterior two columns of spi-
ne. It is much more promising in cases of partial spinal
cord injuries when there is sparing of some cord fun-
ctions. Even it is fruitful in complete cord injuries be-
cause in those cases, patients are early mobilized from
the beds after stabilization procedures so that they are
saved from the complications of being bed ridden for
longer periods of time.
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