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D ABsTRACT

Objective: To determine the surgical outcome of patients undergoing plate
and laminar hooks fixation for cranio-vertebral junction (CVJ) instability.

Methodology: This cross sectional study was conducted in Department of
Neurosurgery, Lady Reading Hospital, Peshawar, from January 2014 to June
2017 on a sample of 13 patients enrolled with consecutive sampling. Those pa-
tients who underwent plates and laminar hook fixation for CVJ instability were
included in the study irrespective of their age and gender. Clinical and radiolog-
ical data of the patients were collected on preformed proforma. Pre-operative
and post-operative Nurick grades at 6 months follow up were documented.
Neurological improvement was taken as the main outcome variable according
to change in Nurick score. The data were analyzed with SPSS version 22.

Results: Total number of patients was 13 and all of them were males. The mean
age was 22.80 +17.55 years. Etiology was trauma in all the cases. The mean
pre-op Nurick score was 2.46 +1.26 and the mean post-operative Nurick score
was 1.85 +0.98, with improvement of 0.6. Post operatively one (7.60%) patient
developed wound infection. Restricted neck movements were present in 12
(92.31%) patients post-operatively.

Conclusion: Occipital plates and laminar hooks procedure was found effective
in patients with CVJ instability in terms of neurological improvement.
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D NTRODUCTION

The cranio-vertebral junction (CVJ) is the transition
zone between the cranium and cervical spine, having a
complex anatomy, comprising of atlanto-occipital and
atlanto-axial joints. These joints are responsible for the
mobile nature of the region allowing flexion, extension
and rotational movements'?. Various etiologies re-
sponsible for the CVJ instability are trauma, congenital,
pediatric and destructive disease processes (including
rheumatoid arthritis, infections and primary or meta-
static tumors)*>. Trauma is the leading cause of insta-
bility among all of them and can result in immediate
fatality or delayed deterioration. Therefore, it requires
a sound stabilization immediately®. In cases of pediatric
instability, the presentation is usually delayed up to the
2nd or 3rd decade of life posing a diagnostic challenge
for the physicians’.

Laminar and skull wires were the only options avail-
able for CVJ instability until the fusion was achieved,
but now various options like anterior odontoid screw
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fixation, posterior atlanto-axial fixation and posterior
occipital-cervical fixation are available®. The indica-
tions for posterior occipital-cervical fixation are atlan-
to-occipital dislocation, atlanto-axial dislocation and
fractures of anterior or posterior elements of C1 and C2
vertebrae which makes the C1 and C2 screw placement
difficult or impossible™.

Occipito-cervical fixation has undergone significant
evolution due to advances in operative and instrumen-
tation techniques. The various techniques include sim-
ple auto graft on lay fusion, sub laminar wiring, rigid
occipital plating with bio cortical screws connected
via rods to atlantoaxial or sub axial screw fixation and
occipital plating with sub laminar hooks and rod fixa-
tion4,11—14.

We conducted this study to evaluate the surgical
outcome of plate and hook fixation for CVJ instability
in terms of neurological improvement, post operative
stability and its complications.
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I wmeTHODOLOGY

This cross sectional study was conducted in Depart-
ment of Neurosurgery, Lady Reading Hospital, Pesha-
war, from January 2014 to June 2017 on a sample of 13
patients enrolled with consecutive sampling. Those pa-
tients who underwent plates and laminar hook fixation
for CVJ instability were included in the study irrespec-
tive of their age and gender. Clinical and radiological
data of patients were collected on preformed proforma.
Diagnosis was made by clinical evaluation and radiolog-
ical imaging. Plan x-ray, 3D CT scan of CVJ and MRI were
performed for all patients. Pre-operative Nurick grading
was recorded (Table 1). Plate and hook fixation for CVJ
instability was performed by consultant neurosurgeon.

After intubation the patient was positioned in prone.
Midline incision extending from inion to the desired
cervical level was given. Soft tissues were dissected and
bony landmarks were identified. Decompression and
instrumentation was done. Sub-laminar hooks were
placed at C2-C3 level. Y-shaped plate was fixed on the
occiput. Rods were placed to complete the fixation.
Hemostasis was achieved and wash was done. Wound
was closed in reverse fashion and dressing was applied.
Post-operative Nurick grading at 6 months follow up
was documented. Post-operative complications were
also noted. All the data were recorded with the help of
a specially designed proforma and analyzed with SPSS
version 22. Descriptive statistics like mean + SD for nu-
merical data, while frequency and percentage for cate-
gorical variables were calculated.

D ResuLts

The total number of patients was 13 and all of them
were males. The age of the patients ranged from 10-
50 years with a mean age of 22.80 £17.55 years. The

etiology for CVJ instability was trauma in all the cases.
The presenting symptoms of the patients are shown in
Figure 1.

The comparison of the pre-operative and post-oper-
ative Nurick grading at 6 month follow up is shown in in
Figure 2. The mean pre-operative Nurick score was 2.46
+1.26 and the mean post-operative Nurick score was
1.85 £0.98 with improvement of 0.6.

Post-operative complications included restricted
neck movements in 12 (92.31%) and wound infection
in 01 (7.69%) patients. However, no case of pseudo ar-
throsis and implant failure was observed in six months
follow up.

I piscussion

CVJ is a separate entity from sub-axial spine and
holds its importance because of the vital vascular and
neurological structures lying in this region. A range of
movements including flexion, extension and rotations
are possible because of the particular arrangement of
joints and ligaments in cranio-vertebral junction. This
region is a combination of motion and stability™. In our
study all the cases were post-traumatic, which differed
from the study of Rahman et al™ in which 20% of the
cases were secondary to trauma. Similarly, in another
study the traumatic cases were 43.75%'. Our study also
differed from other studies in terms of gender distribu-
tion. All of our patients were male, with a mean age of
23 years, while in other studies the number of female
patients ranged from 33% to 56%, with age ranging
from 13 to 74 years>4710-1214 The reason why all the cas-
es in our study were male is because of the fact that the
etiology was trauma which is more common in males
in our society because of day to day exposure and vul-
nerability. In another study the mean age varied to a

Table 1: Nurick grading

Grade Description
0 Signs or symptoms of root involvement but without evidence of spinal cord disease
1 Signs of spinal cord disease but no difficulty in walking
2 Slight difficulty in walking which did not prevent full-time employment
3 Difficulty in walking which prevented full-time employment or the ability to do all house-
work, but which was not so severe as to require someone else’s help to walk
4 Able to walk only with someone else’s help or with the aid of a frame
5 Chair bound or bedridden
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Figure 1: Presenting symptoms of patients
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Figure 2: Comparison of the pre-operative and post-operative Nurick grading at 6 month follow up
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greater extent because it included cases of different eti-
ologies like congenital which happens at young age and
degenerative, which occurs at a relatively older age. The
presenting complaints of neck pain, walking difficulty
and spasticity, in our study were similar to other stud-
ies'1214 In our study the mean pre-op Nurick score was
2.46 and the mean post-op Nurick score was 1.85, with
improvement of 0.6 on Nurick scale; while Hsu et al11
reported an improvement of 0.9 on Nurick scale, with
a mean pre-op and post-op score of 3 and 2.1, respec-
tively. Similarly another study showed improvement in
80% of patients on Japanese orthopedic association
scale™. Another study showed improvement in Nurick
grade in 36 out of 45 patients’®.

In our study, 92.31% patients had post-op restricted
range of movement of the neck and 7.60% had super-
ficial wound infection and no mortality was reported.
While in another study 4.09% of the patients had super-
ficial wound infection, 4.09% had pseudo arthrosis and
9% mortality’®.

D LiviTATIONS

The limitation of our study is the limited number of
cases. Further studies with larger sample of patients are
needed to see the efficacy and safety of the procedure.

D concLusion

Occipital plates and laminar hooks procedure was
found effective in patients with CVJ instability in terms
of neurological improvement, at the cost of restricted
range of movements of the neck.
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