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POSTERIOR SURGICAL TREATMENT FOR THE RHEUMATOID CERVICAL SPINE
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SUMMARY
Twenty-six patients with rheumatoid disease affecting the cervical spine underwent surgical treatment for neck pain, neurological
deficit, or both. Atlantoaxial subluxation (n= 13), subaxial subluxation (n= 7) and vertical migration of the odontoid
(n= 6) were treated. Arthrodesis with autologous bone was augmented with wire, Ransford loop, Hartshill rectangle or Magerl
technique. Pain relief occurred in 92% of patients. Neurological deficit improved in 89% and was unchanged in the remainder.
Radiographic stability was achieved in all but one patient. Posterior surgery effectively relieved pain and neurological deficit,
and the complications encountered did not jeopardize the outcome.
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T rheumatoid cervical spine develops deformity sec- operatively and post-operatively, and the presence of
atlantoaxial subluxation (AAS), subaxial subluxationondary to joint damage when ligament laxity, cartilage

and bone destruction, and regional osteoporosis occur. (SAS) or vertical migration of the odontoid (VMO)
was recorded.These features often reflect multiple joint involvement

with erosive arthropathy, yet cervical instability can Neurological assessment incorporated a modifica-
tion of the Ranawat grading (Table I ). This modifica-occur early in the course of the disease [1]. Pathological

odontoid fracture and pannus formation can further tion distinguished asymptomatic hyper-reflexia from
sensory symptomatology into Grade 1 and 2, respect-contribute to instability and cord compression.

Neurological change may range from occipital neural- ively. These findings had been combined in one grade
in the original Ranawat scale [5]. This enabled estab-gia to severe quadriplegia and death [2, 3]. On occa-

sions, the general debilitation and disability associated lishment of relative improvement when a patient noted
resolution of sensory symptoms yet remained hyper-with rheumatoid arthritis may mask the presence of

significant rheumatoid myelopathy, and therefore a reflexic.
Pain assessment was removed in our Modifiedhigh index of suspicion is necessary.

Detailed neurological evaluation systems useful in Ranawat Scale since pain and neurological deficit are
not necessarily related in magnitude. For the purposescervical spondylitic myelopathy cannot be used in

rheumatoid arthritis because of multi-system involve- of this study, pain considered to be arising from the
cervical spine was subjectively assessed by the patientment. As a result, less specific classification systems

are used [4]. and graded as nil, mild, moderate or severe.
These features were recorded at the initial consulta-We describe a series of patients undergoing posterior

cervical fusion for destructive changes secondary to tion and repeated at the time of follow-up examination.
rheumatoid arthritis. The results of surgery based on

RESULTSsymptomatic improvement incorporating a modified
AAS was observed in 13 patients (11 females andneurological grading system are described.

two males) of mean age 64 yr (range 48–82 yr) at
the time of the study. The deformity predominantlyPATIENTS AND METHODS
resulted from progressive destructive change (n= 11),A retrospective analysis of 26 patients with rheumat-
but was directly related to trauma in two patients.oid disease requiring posterior surgical stabilization of
Destructive change with odontoid erosion was presentthe cervical spine was made over a 10 yr period.
in the majority and a fracture of the odontoid peg wasTwenty-one females (mean age 62 yr, range 32–82 yr)
seen in four patients. The mean anterior dens intervaland five males (mean age 75 yr, range 66–88 yr) pre-
was 12 mm (range 8–20 mm). The mean posterior denssented with either neck pain (n= 12), neurological
interval was also 12 mm (range 5–23 mm).deficit (n= 1), or both (n= 13).

SAS was detected in seven patients (five femalesAt the time of surgery, all patients presented with
and two males) of mean age 66 yr (range 46–74 yr).disease of at least 8 yr duration associated with multiple
Subluxation at a single level occurred in three patientsjoint involvement. The duration of follow-up was
and at two or more levels in the remainder (predom-24–78 months as assessed at the time of their last
inantly at C2/3 and C4/5). The mean space availableclinical follow-up.
for cord (SAC) was 12 mm (range 8–15 mm).Plain radiographs were interpreted both pre-

VMO was stabilized in six patients (five females and
one male) of mean age 65 yr (range 32–88 yr). It wasSubmitted 10 September 1997; revised version accepted 20
associated with craniocervical pain, facial pain, cranialFebruary 1998.
nerve dysfunction or difficulty in swallowing in theCorrespondence to: K. S. Eyres, Princess Elizabeth Orthopaedic

Centre, Royal Devon and Exeter Hospital, Wonford, Exeter, Devon. majority.
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TABLE IITABLE I
The Modified Ranawat score used in this study compared to the The pre-operative and post-operative neurological grades. The

greater the grade reduction, the larger the clinical improvementtraditional score

Pre-operative Modified Ranawat gradingRanawat score
Grade 1 Pain, no neurological deficit Post-operative

grade 0 1 2 3 4Grade 2 Subjective weakness, hyper-reflexia, dysaesthesia
Grade 3a Objective weakness, long-tract signs, ambulatory

0 7 2 1 1Grade 3b Objective weakness, long-tract signs, non-ambulatory
Modified Ranawat score 1 8 3 2

2 1Grade 0 No neurological abnormality
Grade 1 Hyper-reflexia, asymptomatic 3 1

4Grade 2 Sensory alteration
Grade 3 Motor weakness, ambulatory
Grade 4 Motor weakness, non-ambulatory

posterior radiographic fusion. A stable fusion was also
achieved in those patients presenting with odontoidA combination of AAS and SAS was noted in four

patients, although only one deformity was considered fracture.
Two patients died (25 months and 36 months,to be the source of symptoms.

respectively) after surgery from unrelated causes and
two patients were lost to follow-up. Their outcomesSurgical procedures

Pre-operative traction was used in only two patients were assessed from the last clinical entry from the
notes.with AAI presenting after a definite history of trauma.

Awake fibre-optic intubation with subsequent neuro-
logical examination was preferred, although standard Complications

Fibre-optic intubation was not technically possibleintubation and induction of anaesthesia was deemed
safe in five patients. Skull tongs were applied and in one case and tracheostomy was performed. In a

further case, the endotracheal tube became dislodgedpatients were positioned either using a Stryker frame
or turned manually. Intra-operative traction was upon turning and re-insertion was required. One

patient developed a post-operative superficial woundapplied.
A routine posterior exposure to the appropriate level infection which resolved with oral antibiotics. Fusion

at an incorrect level was performed on one occasion,for fusion was made and the site confirmed using a
lateral radiograph. and this required re-operation. This occurred despite

intra-operative radiographs, the interpretation ofFusion was performed with bone graft harvested
from the iliac crest alone (1), or augmented with either which was complicated by spontaneous fusion at

several levels.wires (7), Ransford loops (3) or Magerl screws (2).
Laminectomy of the atlas was performed in two cases Technical difficulties included marked haemorrhage

in three cases, in one case possibly due to vertebralfor marked stenosis and cord compression, and this
laminectomy required extension of the fusion beyond artery damage using a Magerl C1/C2 screw fixation

technique. Pull-out of sublaminar or occipital wires onthe decompressed area. Sublaminar wires were avoided
at C1 if the AAS could not be reduced and the fixed tightening occurred in two cases, although construct

stability was not jeopardized. SAS was detected in twosubluxation had been accepted at surgery. Post-
operatively, tongs were removed, and the neck immob- patients 6 and 8 yr, respectively, after C1/C2 fusion.

Neither case has required further surgical intervention.ilized in a collar or brace for up to 3 months.
The assessment of discrete neck pain in this group One patient fell 8 months after initial successful

cervical stabilization for severe SAS. He dislocated aof patients was difficult. All patients noted improve-
ment in neck pain of at least one grade. Pain relief recent total hip replacement and developed significant

myelopathy after the fall. Although CT myelography(recorded as nil or mild) was achieved in 24 patients
(92%). The remainder recorded no change. Worsening did not show evidence of cord compression, this late

deterioration may represent cord injury without spinalof pain was not observed. Furthermore, patients with
AAI and VMO reported relief from severe upper column injury.
cervical spine pain, occipital neuralgia and headache.

DISCUSSIONNeurological deficit, where present, was improved
by one grade or more in 23 patients (89%). Although Neurological change may occur in 2.5% of patients

with rheumatoid involvement of the cervical spine and,no change was observed in the remaining three patients,
pain relief did occur. Deterioration in neurological when present, denotes a poor prognosis [6 ]. The results

from our study indicate that posterior stabilization ofstatus was also not observed (Table II ).
Radiographic stability (as defined by maintenance the cervical spine provides effective relief of neck pain

with associated neurological improvement. These find-of reduction and implant position during follow-up)
was achieved in all but one patient. In the latter case, ings are consistent with previous reports with regard

to pain relief [7, 8], although the number of patientsAAS recurred, although the patient reported significant
pain relief. Resorption of bone graft was seen in three showing improvement in neurological deficit (89%)

was greater in our series [9]. The reasons for thispatients. In the remainder, there was good evidence of
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marked difference are not clear, but may represent the subaxial spine, the SAC should be at least 13 mm to
achieve a good outcome [10, 11]. Despite this observa-modification of the grading system we have used.

The assessment of cervical disease in patients with tion, three of our patients had measurements of 8 mm.
The indications for surgery are well established inrheumatoid arthritis can be difficult due to co-existing

systemic illness and neurological abnormalities and the symptomatic patient. Severe pain may be alleviated
and neurological deterioration may be halted andrheumatoid polyarthropathy. Most schemes to assess

myelopathy require a relatively normal musculoskeletal reversed. Controversy still exists, however, over the
role of prophylactic procedures in the asymptomaticsystem. The Ranawat scale is often used to grade

rheumatoid myelopathy because its coarse grading patient, although early fusion is recommended for
gross instability or severe VMO [12].structure accepts the major musculoskeletal disability

related to the rheumatoid polyarthropathy that these The underlying pathology of rheumatoid disease
dictates the outcome of surgical intervention. Thepatients suffer from.

For the purposes of this study, we have modified it destructive effects of pannus in the presence of osteo-
porosis lead to poor bone quality and vertebral collapseto exclude pain and clarify mild changes secondary to

spinal cord compression. Asymptomatic hyper-reflexia which can compromise anterior fixation techniques [7].
Similarly, joint destruction of the lateral masses mayand sensory symptoms have been separated as only

the latter is symptomatic and the reduction of sensory limit lateral mass fixation techniques in the rheumatoid
patient. The neurological outcome following satisfact-symptoms is of clear benefit to the patient. Our modi-

fication of the Ranawat scale has the potential, there- ory stabilization may be unpredictable due to irrevers-
ible spinal cord damage, failure to incorporate the areafore, to demonstrate real clinical improvement which

may otherwise not be documented. of subluxation or the development of a pseudo-
arthrosis. Vascular insufficiency and the presence ofOccipital neuralgia may relate to C1 and C2 nerve

entrapment. Cranial nerve changes are probably due intermittent compression in the region of instability
have also been implicated in the pathogenesis of rheum-to nuclei compression within the brainstem when

vertebral migration of the odontoid peg occurs and atoid myelopathy [13]. The latter may explain the
successful relief of neurological changes by fusionpyramidal tract compression produces long tract signs.

Cruciate paralysis with the differing levels of decussa- alone.
The transoral route for odontoid resection has beention of the pyramidal tracts may well explain significant

weakness of the arms whilst leg motor function is described with some success by Crockard et al. [14]
when cord or brainstem compression by the odontoidpreserved. This certainly mirrored the pattern of

presentation of rheumatoid myelopathy (Modified has occurred. The incidence of complications with this
procedure is significant [10], including a risk of mortal-Ranawat grade 3b) sometimes observed. In addition,

cord compression of the lower cervical spine may lead ity, cord damage and neurological deterioration and
vertebral artery laceration. Satisfactory results usingto a central cord injury pattern of loss, again with

upper limb motor functional loss being more marked posterior stabilization alone in our series suggest that
this technique may often not be necessary. Stanleythan lower limb motor loss.

Boden et al. [10] have noted that there is a poor et al. [13] have echoed this opinion.
We found that posterior stabilization has been bothcorrelation between certain radiological measurements

and neurological changes. This occurs because the satisfactory and safe, and our experience has led
to modifications of established surgical techniques.anterior odontoid interval and percentage spondylol-

isthesis or SAS are measured, rather than emphasis on Although Ransford described the use of only two wires
into the occiput, we feel that four wires increasedthe space available for the cord in the upper cervical

spine and the subaxial spine. Similarly, vertical migra- stability of the fixation. Magerl screws have been
shown in mechanical studies in cadavers to be the besttion of the odontoid is difficult to assess on plain

radiographs, and MRI is probably the best modality form of fixation at the atlantoaxial level [15] and we
favour this technique for instability at this level,to document and quantify the magnitude of this

deformity. When gross destruction has occurred, the although care must be taken to examine the path of
the vertebral artery in the body of C2 when passinginterpretation of plain radiographs can be difficult.

This was highlighted by the one case in our series the screws. If difficulty achieving safe screw passage
through C2 is envisaged and the odontoid peg is intact,where surgery was performed at the wrong level,

despite the use of an intra-operative localizing then posterior wire techniques with bone grafting and
adequate postoperative immobilization are preferred.radiograph.

Attempts have been made to predict clinical outcome The double layer of cortical bone of the laminae
provides potentially better fixation for the attachmentfrom radiographic measurements. It has been suggested

that a reduction in the posterior dens interval is a of wires than the porotic lateral mass. Even then we
observed wire cut-out when tightening through poroticmore relevant radiological parameter than the changes

in the anterior space. Boden et al. [10] noted that a laminae on two occasions. Sublaminar wires are a
potential danger due to encroachment within the spinalposterior dens interval (PDI) of <10 mm was associ-

ated with high mortality, yet five of the patients in our canal and care must be taken to ensure that there is
ample space for wire passage. This may involve skip-study did well despite this pre-operative degree of canal

compromise. Several authors have noted that in the ping a level and extending the fusion. Clearly, extension
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of instrumentation and fusion is also indicated when series highlight the need for careful attention to detail
when performing cervical fusion in patients withlaminectomy has been performed. Moskovich and

Crockard [16 ] have advocated the use of a clamp to rheumatoid arthritis.
avoid sublaminar wire passage, although clamp detach-

Rment has been reported. Despite these potential tech-
nical problems, stability without complication was 1. Winfield J, Cooke D, Brook AS, Corbett M. A prospect-

ive study of the radiological changes in the cervical spineobtained in most cases. In the single case where stability
in early rheumatoid disease. Ann Rheum Dis 1981;40:was not produced (with posterior wire fixation at
109–14.C1/C2), pain relief still occurred and the patient was

2. Heywood AWB, Learmonth ID, Thomas M. Cervicalsatisfied with the outcome. In cases where laminectomy
spine instability in rheumatoid arthritis. J Bone Jointhad been performed, a wire mesh was created between Surg 1988;70B:702–7.

limbs of the Ransford loop or Hartshill rectangle to 3. Santavirta S, Saltis P, Kankaanpaa U. Treatment of the
allow bone to be placed posterior to the midline. These cervical spine in rheumatoid arthritis. J Bone Joint Surg
rigid fixation techniques allowed early mobilization 1988;70A:658–67.
with limited use of cervical orthoses. 4. Bryan WJ, Inglis AE, Sculco TP, Ranawat CS.

Methylmethacrylate stabilisation for enhancement ofBecause of the difficulties of assessing fusion on a
posterior cervical arthrodesis in rheumatoid arthritis.radiological basis, stability rather than fusion has been
J Bone Joint Surg 1982;64A:1045–50.documented. Stability was accepted if no change of

5. Pellicci PM, Ranawat CS, Tsairis P, Bryan WJ. Aposition occurred once the construct was established
prospective study on the progression of rheumatoidor if no failure of instrumentation occurred. Stability
arthritis of the cervical spine. J Bone Joint Surgwas achieved in all but one of the patients, although 1981;63A:342–50.

we observed resorption of bone graft mass in three 6. Marks JS, Sharp J. Rheumatoid cervical myelopathy.
patients. In each of these patients, there was a radio- Q J Med 1981;50:307–19.
logical appearance of progressive anterior fusion 7. Ranawat CS, O’Leary P, Pellici P, Tsairis P,
during the time of the posterior bone graft resorbtion. Marchisello P, Dorr L. Cervical spine fusion in rheumat-

oid arthritis. J Bone Joint Surg 1979;61A:1003–10.Zoma et al. [9] noted solid fusion in only 57% of 32
8. Cregan JC. Internal fixation of the unstable rheumatoidrheumatoid patients, although symptomatic relief did

cervical spine. Ann Rheum Dis 1966;25:242–52.not appear to be closely related to the presence of a
9. Zoma A, Sturrock RD, Fisher WD, Freeman PA,radiographic fusion.

Hamblen DL. Surgical stabilisation of the rheumatoidThe posterior approach has a predictable outcome
cervical spine. J Bone Joint Surg 1987;69B:7–12.with acceptably low complication rates, yet stabiliza- 10. Boden SD, Dodge LD, Bohlman HH, Rechtine GR.

tion can still be difficult to achieve. Failure to achieve Rheumatoid arthritis of the cervical spine. A long term
long-term success may result from subluxation at adja- analysis with predictors of paralysis and recovery. J Bone
cent levels, pseudarthosis, angulation, and lateral joint Joint Surg 1993;75A:1282–97.
collapse resulting in vertical migration of odontoid peg 11. Clark CR, Goetz DD, Menezes AH. Arthrodesis of the

cervical spine in rheumatoid arthritis. J Bone Joint Surgdespite posterior stability. Furthermore, stabilization
1989;71A:381–92.of vertebral segments may predispose to accelerated

12. Peppelman WC, Kraus DR, Donaldson WF, Agarwal A.instability at other levels due to increasing load upon
Cervical spine surgery in rheumatoid arthritis:adjacent rigid segments [17]. This is a major concern
Improvement of neurological deficit after cervical spinewhere long fusions are employed; however, the two
fusion. Spine 1993;18:2375–9.cases demonstrating progression of SAS in this series 13. Stanley D, Laing RJ, Forster DMC, Getty CJM.

occurred later after isolated C1/C2 fusion. It is conceiv- Posterior decompression and fusion in rheumatoid dis-
able that the advanced age of most patients, along ease of the cervical spine: redressing the balance. J Spinal
with the limited activity due to the rheumatoid disease, Dis 1994;7:439–43.
may protect adjacent segments from clinically relevant 14. Crockard HA, Calder I, Tansford AO. One stage trans-

oral decompression and posterior fixation in rheumatoiddestruction and deformity.
atlantoaxial subluxation. J Bone Joint Surg 1990;72B:The relief of upper cervical neck pain, occipital
682–5.neuralgia, headache and facial pain in our patients was

15. Grob D, Crisco JJ, Panjabi MM, Wang P,encouraging and rewarding. Some residual lower cer-
Dvorak J. Biomechanical evaluation of four differentvical discomfort can persist in patients with long
posterior atlantoaxial fixation techniques. Spine 1992;fusions above areas with degenerate change and rheum- 17:480–90.

atoid involvement. 16. Moskovich R, Crockard HA. Atlantoaxial arthrodesis
We conclude that posterior surgical stabilization of using interlaminar clamps. An improved technique. Spine

the rheumatoid cervical spine can provide effective 1992;17:261–7.
relief of neck pain and lead to progressive neurological 17. Conaty JP, Mongan ES. Cervical fusion in rheumatoid

arthritis. J Bone Joint Surg 1981;63A:1218–27.improvement. The complications encountered in this
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