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Only spinal fixation as treatment of prolapsed cervical

intervertebral disc in patients presenting with myelopathy

ABSTRACT

Aim: An alternative form of surgical treatment of prolapsed cervical intervertebral disc in patients presenting with symptoms related to
myelopathy is discussed. The treatment involved fixation of the affected spinal segments and aimed at arthrodesis. No direct manipulation or
handling of the disc was done.

Materials and Methods: During the period August 2010 to June 2017, 16 patients presenting with symptoms attributed to myelopathy
and diagnosed to have prolapsed cervical intervertebral disc were surgically treated by spinal stabilization. There were 11 males and 5 females
and their ages ranged from 20 to 66 years (average: 40.6 years). Apart from clinical and radiological indicators, the number of spinal segments
that were stabilized depended on direct observation of facetal morphology, alignment, and stability. Surgery involved distraction-fixation of
facets using Goel facet spacer (8 patients), transarticular facetal fixation (5 patients) using screws or a combination of both facetal spacer, and
transarticular screws (3 patients).

Results: All patients had “remarkable” clinical improvement in the immediate postoperative period as assessed by visual analog scale, Goel’'s
clinical grading, and Japanese Orthopedic Association scores. Follow-up ranged from 3 to 84 months (average: 50 months). The herniated disc
regressed or disappeared at follow-up radiological assessment that ranged from 24 h to 3 months after surgery.

Conclusions: Spinal segmental fixation aiming at arthrodesis with or without distraction of facets and without any direct surgical manipulation

in the disc space or removal of the prolapsed portion of the disc can be considered in the armamentarium of the surgeon.
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INTRODUCTION

A report of an alternative surgical treatment of prolapsed
cervical disc is presented. The treatment involved segmental
spinal stabilization with or without facetal distraction and
aimed at arthrodesis. No direct manipulation of the disc was
done. Our literature search did not identify report of similar
treatment strategy.

MATERIALS AND METHODS

During the period 2010 to June 2017, 16 patients having a
single level prolapsed cervical spinal disc and presenting with
symptoms related to myelopathy were surgically treated.
Patients presenting with only radiculopathy are excluded
from the study. Patients having multisegmental spinal
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osteophytes and degeneration-related spinal canal stenosis
were excluded from the study. There were 11 males and
5 females and their ages ranged from 20 to 66 years (average:
40.6 years). Table 1 depicts the clinical presenting symptoms
and neurological findings. All patients underwent segmental
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Table 1: The clinical radiological and surgical findings

Age/sex Duration of Preoperative Preoperative Preoperative Radiological level Surgery
Goel clinical of prolapsed VAS JOA
intervertebral

symptoms VAS JOA
grade
disc

Postoperative Postoperative Postoperative
Goel clinical
grade

40/male 1 month 8 10 3 C5-C6

50/male 20 days 9 9 5 C4-C5

30/male
66/male
46/female

6 months 7 15 2 C3-C4
4 years 8 1" 3 C4-C5
6 months 7 9 3 C3-C4
45/male 1 month 8 1" 2 C4-C5
51/female 2 months 7 9 3 C4-C5

39/female
37/male

2 months 5 15 2 C5-C6
6 months 8 8 4 C3-C4

46/male 5 months 7 12 3

24/male 6 months 10 15 2 C5-C6

20/male 3 months 9 10 3 C3-C4

52/female 2 months 7 10 4 C6-C7

27/male 2 months 8 14 1 C5-C6

36/female 1 year 7 1 5 C5-C6

41/male 15 days 7 " 4 C5-C6

C3-C4 disc

C4-C5, C5-C6, C6-C7 2 14 2
facetal spacer

C3-C4, C4-C5, C5-C6, 2 15 1
and C6-C7 facetal

spacer

C3-C4 facetal spacer 0 17 1
C4-C5 facetal spacer 1 15 2
C3-C4 and C5-C6 0 16 1
transarticular fixation

C3-C4, C4-C5, C5-C6 0 17 1
facetal spacer

C3-C4, C4-C5, and 1 14 1
C5-C6 facetal spacer

C5-C6 facetal spacer 0 17 1

C3-C4 and C4-C5 0 14 1
facetal spacer

C3-C4 and C4-C5 1 17 1
facetal spacer

C2-C3, C3-C4, 2 17 1
C4-C5, and C5-C6

transarticular fixation

with C3-C4, C4-C5,

and C5-6 facetal

spacer

C1-C2, C2-C3, 0 17 1
C3-C4, and C4-C5

transarticular fixation

C3-C4 double 0 14 2
insurance

transarticular fixation,

C4-C5 and C5-C6

facetal spacer with

one screw in left

C5-C6 facet and C6-C7

transarticular fixation

C3-C4, C4-C5, and 1 17 1
C5-C6 transarticular

fixation

C2-C3, C3-C4, C4-C5, 0 14 2
C5-6, C6-C7, and

C7-T1 transarticular

fixation

C2-C3, C3-C4, C4-C5, 0 14 3
C5-C6 transarticular

fixation

JOA - Japanese Orthopedic Association; VAS - Visual analog scale

spinal stabilization by deploying facet fixation that included
facet distraction fixation using Goel intra-articular facet
distraction spacers!' (8 patients), transarticular screw
fixation techniquel (5 patients) described by Camille and
Saillant, or a combination of both intra-articular spacer and
transarticular fixation (3 patients) [Figures 1-3]. The number
of spinal segments that were stabilized was determined
by direct observation of facet morphology and alignment
and by evidences of spinal instability identified by bone

manipulation. More than 1 level of facetal fixation was done
in 13 patients despite the fact that disc herniation was
observed essentially at one level. In three patients, only one
level spinal fixation was done. The observations regarding
stability of the spinal segments were based on clinical
presenting features and assistance of radiological indicators.
The number of levels fixed depended on direct inspection
and manual manipulation of facets to assess their stability.
Facet distraction and insertion of Goel facet spacer was done
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when the facets were remarkably unstable. In other cases,
transarticular screw insertion was done. Articular cartilage

Figure 1: Images of a 24-year old male patient. (a) Sagittal T2-weighted
image showing the disc prolapsed at C5-6 level. (b) Preoperative computed
tomography scan. (c) Postoperative magnetic resonance imaging performed
24 h after surgery showing the restoration of the prolapsed disc with relief
of cord compression. (d) Postoperative sagittal computed tomography
scan showing the increase in the disc space height. (e) Sagittal computed
tomography scan with the cut passing through the facets showing the
C2-3, C3-4, C4-5, and C5-6 transarticular fixation with C3-4, C4-5, and C5-6
facetal spacer

was widely denuded using screwing motion of an appropriate
sized osteotome before instrumentation. Bone graft was
harvested from the iliac crest. In cases where facet distraction
technique was used, bone graft was placed into the articular
cavity adjoining the facet spacer. Bone graft was placed in the
midline over the laminae and spinous processes. Removal of
all intervertebral ligaments and soft tissues and drilling of
the outer cortex prepared the host bone.

RESULTS

All patients showed “remarkable” clinical improvement in the
immediate postoperative period [Table 1]. The improvement
was sustained at the follow-up that ranged from 3 to
84 months (average: 50 months). The visual analog scale,
Goel clinical grade, and Japanese Orthopedic Association
scores were recorded 3 months after surgery and are shown
in Table 1. All patients remained essentially symptom free.
At a follow-up of 3 months, the herniated disc regressed or
could not be seen on imaging. Fusion of the spinal segments
was defined as the absence of motion and alterations in
the interspinous process and intervertebral body distances
on flexion-extension radiographs. Based on this criterion,
successful fusion was obtained at all the treated spinal levels.
Solid fusion of the posterior elements of the bone was seen in
patients with follow-up longer than 2 years [Figures 3n and o].

Figure 2: Images of a 20-year-old male patient. (a) Sagittal T2-weighted image showing a large C3-4 prolapsed intervertebral disc with cord compression.
(b) Sagittal computed tomography scan. (c) Preoperative sagittal computed tomography scan with cuts passing through the facets. (d) Sagittal T2-weighted
magnetic resonance imaging 3 months after surgery showing restoration of the disc space with no evidence of cord compression. (e) Postoperative sagittal
computed tomography scan. (f) Postoperative computed tomography scan with cuts passing through the facets showing C1-C2 lateral mass fixation and

C2- C5 transarticular fixation
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Figure 3: Images of a 45-year-old male patient. (a) Sagittal T2-weighted magnetic resonance imaging showing the C4-5 level disc protrusion. (b) Sagittal
T1-weighted magnetic resonance imaging showing the herniated disc and an intact posterior longitudinal ligament. (c) Axial scan showing the herniated
disc. (d) Preoperative computed tomography scan - sagittal image. (e) Preoperative computed tomography scan with sagittal cut passing through the
facets. (f) Postoperative T2-weighted magnetic resonance imaging showing the restoration of the herniated disc and an increase in the disc space height.
(g) T1-weighted magnetic resonance imaging showing the restoration of the disc in the disc space. (h) Axial image showing the reduction in the herniated
disc size. (i) Computed tomography scan showing the increase in the height of the disc space. (j) Postoperative scan showing spacers within the C3-C4, C4-C5,
and C5-C6 levels. (k) Lateral X-ray showing spacers within the facets. (I) Anteroposterior X-ray showing the spacers. (m) T2-weighted magnetic resonance
imaging done 36 months after surgery shows no evidence of recurrence of disc herniation. (n) Sagittal image of computed tomography scan shows the
evidence of midline bone fusion between C3 and C6 levels. (0) Sagittal image through the facets showing fusion between C3 and C6 vertebral levels

DISCUSSION

Anumber of approaches to treat intervertebral disc herniation
have been proposed and therapeutically used;*"3I however,
it seems that the last word in this treatment remains to be
determined. Surgery on prolapsed, extruded, or herniated
intervertebral disc constitutes one of the safe, relatively
simple, and gratifying operations where the symptomatic
relief is instant and permanent. Severe disabling and
acute pain and symptoms of radiculopathy or myelopathy
are the presenting hallmarks of prolapsed intervertebral
disc. There is little controversy about the indications and
strategy of treatment. However, on occasions, particularly
when the symptoms are marginal or are improving, a
conservative nonsurgical treatment is preferred and a regime
of firm immobilization using cervical collar is advocated.
Intermittent cervical traction has been identified to be
symptom-relieving therapy for years.'*"” The effectiveness

of this form of treatment can be gauged from its lasting
popularity and clinical success. The recommendation of
surgical or of nonsurgical treatment varies and to an extent
depends on the discretion of the treating surgeon.

In the case scenario presented here, anterior cervical
discoidectomy is a rather straightforward operation and
would have been the obvious choice. The familiarity of most
surgeons with anterior cervical discoidectomy and fusion
technique and the ease of surgery with the patient in supine
position are additional advantages. Traditionally, surgery
on cervical prolapsed disc involves a two-stage procedure.
The first stage is resection of the disc and second stage is
metal/bone fixation. The aim is decompression of the neural
structures and arthrodesis of the involved spinal segment.
Some surgeons believe that, for a single level disc herniation,
surgical stabilization can be avoided.”! Several other forms
of minimal invasive approach and disc resection strategies

308 Journal of Craniovertebral Junction and Spine / Volume 8 / Issue 4 / October-December 2017



Goel, et al.: Only spinal fixation for prolapsed intervertebral disc

have been recommended.!"! It is generally agreed that the
long-term outcome of untreated or nonsurgically treated
disc prolapse is resorption of the herniated part and also of
the seemingly intact disc and ultimate intervertebral body
bone fusion. Movement preserving treatment options that
involve the use of artificial disc is under intense evaluation.

We recently identified that vertical spinal instability is the
nodal point of pathogenesis of cervical spondylosis.!" The
instability of the spine is manifested by facetal overriding and
is related to standing human position and disuse or abuse of
muscles and related weakness. It was hypothesized that it
is not disc space reduction, reduction of its water content,
or disc degeneration that is the cause of degenerative
spondylosis, but it is segmental or generalized spinal
instability that is the primary event that initiates and pursues
the process.'” Disc space reduction, buckling of intervertebral
ligaments that include ligamentum flavum and posterior
longitudinal ligament, osteophyte formation, and reduction
in the spinal and neural canal dimensions are all secondary
events.!'8 It was discussed that facet distraction surgery can
lead to reversal of all the known “pathological” processes
that are generally associated with spinal degeneration.! It
was subsequently identified that spinal stabilization alone,
without any distraction or decompression, can be a rational
form of treatment for single or multiple level radiculopathy
or myelopathy.""!

Spinal instability is the cause or a result of an acutely herniated
disc. It was observed that more than neural compression or
deformation, it is repeated microtrauma related to instability
that is the cause of symptoms.”” The relief from movement
restriction by external orthosis helps to confirm the
hypothesis. Accordingly, spinal stabilization alone without any
manipulation of the herniated portion of the intervertebral
disc was carried out in the treated patients. As discussed
earlier, direct observation guided by clinical presentation
and radiological appearances formed a reliable means of
identification of the unstable spinal segments and guided
the number of spinal segments that needed stabilization.?!!
Our 35-year experience in handling the facets of atlantoaxial
articulation and >12-year experience of handling the facets
of subaxial spine assisted us is assessing and confirming
the unstable spinal levels.!"*224 We reported “immediate”
postoperative reversal of prolapsed intervertebral disc in four
patients that underwent facet distraction surgery without any
direct disc manipulation.! Although the exact indication of
use of facet distraction or transarticular fixation is still being
evaluated, evidence of excessive instability of the facets is
an indicator of resorting to impaction of facet distraction
spacers for firm stabilization and distraction. Distraction of

the facets as a form of treatment appeared more relevant
when the posteriorly bulging posterior longitudinal ligament
“contains” the prolapsed disc. In all the treated patients,
there was remarkable relief in the presenting symptoms in
the immediate postoperative period. On follow-up imaging,
the prolapsed herniated disc regressed or disappeared
completely in all patients. The safe, firm, and secure
stabilization at the fulcrum of cervical spinal movements
provides a solid fixation and a reliable background for bone
fusion. Although there were no surgical failures and there
was no need for any secondary surgery in the cervical spine,
both anterior and posterior spinal midline procedures were
possible as a second-stage surgery without the concern about
regional stability. We recommend the use of cervical collar for
8 weeks after surgery. Most surgeons treating similar cases
with anterior cervical discoidectomy do not suggest need
for such movement restriction after surgery.

Although the validity of the proposed treatment will have
to be assessed and confirmed with more experience, the
successful clinical and radiological outcome is encouraging.
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