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‘ Of six patients with cervical spine metastasis and cord compression, two had
atlanto-axial dislocation and four had distruction of the body of the middle or lower
cervical spine. After successful reduction by skeletal traction, the C, , fusion was achieved
by wiring, reenforced, in two patients, with acrylic in lay. For 4 patients with destruction
of the vertebral body; anterior decompression of the spinal cord was achieved by total
removal of the destructed body and extradural tumor, and stabilized by filling the in-
tervertebral space with acrylic after inserting screws into each vertebral body. Ambulation
and local radiation therapy were started in the immediate postoperative period. At 2 to
2 1/2 years after surgery, stability of the cervical spine and recovery of the myelopathy
were still being obtained in all 6 patients. The good results obtained in this small series
were definitely due to benefit of the acrylic fixation which allowed early ambulation and
Jull doses of local radiation therapy.
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The principle in the management of spinal
metastasis comprises of 3 successive steps : 1) decom-
pression of the spinal cord and nerve roots, 2) stabi-
lization of the spine, and 3) radiation therapy to the
local lesion in order to prevent local recurrence of
the malignancy. After decompression, either anteriorly
or posteriorly, stability of the spine which was already
unstable by metastasis is further compromised. Stabi-
lization by means of conventional bone graft fusion
can be, but not always, achieved. Even when possible,
it takes quite sometime. This results in a delayed
commencement of radiation therapy. Methyl metha-
crylate introduced first by Scoville(") has been popu-
larly used for spinal stabilization and restoration of
the height of the vertebral column when the affected
vertebrae have to be resected. The immediate effect
of stability has obviously made methyl methacrylate
preferable to bone graft. The techniques for acrylic
application are variable according to a surgeon’s
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preference. Devices used to prevent displacement
of acrylic mass include screws(®) pins,(®4) wires,(46)
metal prosthesis,("’8) etc. This presentation is to
demonstrate a simple technique of acrylic fusion in
patients with cervical metastasis.

Summary of cases

Between January 1985 and February 1987,
six patients with cord and or nerve root compression
due to cervical spine metastasis underwent acrylic
fusion, polymerizing in situ. Age ranged from 30 to
51 years with an average age of 42 years. Five patients
who had primary breast carcinoma were female and
one patient with carcinoma of kidney was male. Two
had Cia metastasis causing atlanto-axial dislocation.
Two each had C5 and C, body destruction respectively.
There was radiculopathy in 3 cases and myelopathy
in another 3 (Table 1).

Table 1 Clinical data in 6 cases of cervical metastasis

Case Age-Sex Primary Site of Radiculopathy Myelopathy
No. malignancy metastasis

1. 37F breast C2 yes -

2. 51F breast Cia - -

3. 38F breast C, yes -

4, 30F breast C, - yes

5. 50F breast C; yes yes

6. 45M kidney Cs - yes

Operative technique

Upper Cervical spine: For atlanto-axial dislo-
cation, normal alignment of C, , by means of skull
tongs traction was first obtained. (Fig. 1 A) After
induction and then general endotracheal anesthesia,
the patient was placed in prone position under skull
tongs traction to keep the cervical spine in normal
alignment. (Fig. 2) Posterior arch of C, and laminae
of C, and C, were exposed by sharp dissection. Wiring
of the posterior arch of C; to the spinous processes
of C, and C4 was done.(®) (Fig. 3) The mixture of
methyl methacrylate and monomer in semiliquid form
was poured to overlay the laminae and to encase
the wire and spinous processes. It was left to poly-
merize in situ. (Fig. 4) When hemostasis was satisfac-
tory, the wound was closed in layers. The patient

was allowed to be up and to ambulate the next day
with a soft collar support. Radiation therapy was
begun on the fifth post operative day after the stitches
were removed. (Fig. 1 B)

Middle and Lower Cervical Spine : The patient
was placed in supine position after induction and
general endotracheal anesthesia. Through anterior
approach, the affected vertebra was exposed and
confirmed with a portable x-ray in the usual manner.
(Fig 5) In order to achieve good decompression of
the neural tissue, the collapsed vertebra and adjacent
discs, the tumor tissue, and also the posterior longi-
tudinal ligament were entirely excised in a piece meal
fashion. To prevent displacement of the acrylic block,
the opposing vertebral end plates were undercut by
a high speed air driven drill, into the cancellous
bone of the vertebral body and screws were inserted
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Figure 1 Lateral view of cervical spine x-ray, A. atlanto-axial dislccation:
B. post reduction and wiring fusion.

Oz

Figure 2 Schematic drawing, showing patient’s position on the operating table.
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Figure 3 Schematic drawing to show wiring of the posterior arch of C, to the spinous process of

C2 and C3.

Figure 4 Schematic drawing showing acrylic on-lay fusion. Left; posterior view, Right; cross section

view.

into each body. Screw insertion was facilitated by
prior introduction of the owl. (Fig 6) The vertebral
height was restored by either cervical traction or a
vertebral spreader. After covering the dural sac with
a gelfoam sheet, the mixture of methyl methacrylate
and monomer in semiliquid form was poured to fill

the empty space and left to polymerize in situ. (Fig. 7)
When hemostasis was satisfactory, the wound was
closed in layers. The patient was allowed to be up
and to ambulate the next day with a soft collar support.
Radiation therapy was begun on the fifth post opera-
tive day after stitches were removed. (Fig. 8)
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Figure 5 Lateral view of cervical spine showing destruction of the C, vertebral body (left), and
and schematic drawing (right).

Figure 6 Schematic drawing showing the undercut vertebral end plates and the insertion of the screw.
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Figure 7 Schematic drawing showing acrylic fusion; A. lateral view, B. antero-posterior view.

Figure 8 X-ray film of cervical spine showing interbody acrylic fusion between Cs and C,. Left:
lateral view; Right : antero-posterior view.
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Results

Two patients underwent posterior Cl_2 wiring
and acrylic fusion. Four patients, 2 each with Cy and
C, metastasis respectively, underwent vertebrectomy
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and interbody acrylic fysion. After 2 to 2 1/2 years
follow up, all 6 patients were alive and doing well.
Pre-operative neurologic deficits all disappeared. The
stability of the cervical spine still remained and no
tumor recurred up to the day of the last visit. (Table 2)

Table 2 Results of acrylic fusion of cervical spine metastasis

Type of No. of Follow up | Radiculopathy Stability
stabilization cases yrs. & myelopathy
Postertor C, , , 2 2 Recovered good
wiring and acrylic on-lay
Anterior vertebrectomy 4 1V2-2 Recovered good
with acrylic replacement

Discussion

The benefit of methyl methacrylate in spinal
stabilization has been reported in literatures(23510:11)
Due to its immediated effect of stability, the long
cumbersome period of hospitalization and immobi-
lization can be avoided. The mechanical properties
of acrylic cement which is a mechanical binding agent
had been studied by many investivators.('214) It is
not as strong as compact bone,{') but its strength
is not compromised by radiation, doses up to 20,000
rads.('®) If it is applied to the cancellous bone in
semiliquid form and then polymerized in situ, fixation
is achieved by mechanical interlocking between the
cement and the trabecular structure of the cancellous
bone.('”) Fixation between the acrylic mass and
vertebral bodies is also augmented by the inserted
screws and undercut surfaces of adjecent vertebral
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