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Occipitocervical Fusion for Rheumatoid
Arthritis Patients with Myelopathy

Shunji Matsunaga and Takashi Sakou
Kagoshima University
Kagoshima, Japan

Nobuhiko Sunahara
Kagoshima Red Cross Hospital
Kagoshima, Japan

. INTRODUCTION

Surgical treatments such as atlantoaxial fixation [1,2], occipitocervical fusion {3,4], and transoral
dens resection [5], have been used to alleviate upper cervical lesions of patients with rheumnatoid
arthritis (RA). While many studies have reported the results of surgical treatment for upper
cervical lesions [6-8], the final prognosis of patients who underwent this surgery has not been
discussed. The prognosis for patients with rheumatoid arthritis is believed to be relatively poor,
and their expected life span is shorter than that of healthy individuals [9,10]. Few studies of
patients with upper cervical lesions due to rheumatoid arthritis have compared the prognosis of
patients who underwent surgical treatment with that of matched controls. Since 1985, we have
performed laminectomy of the atlas and occipitocervical fusion using a rectangular rod [4] on
patients with irreducible atlanto-axial dislocation or vertical dislocation due to rheumatoid arthri-
tis. In this stady we examined the outcome of patients with occipitocervical fusion whom we
followed for longer than 10 years. The prognosis of patients who underwent occipitocervical
fusion was compared with that of matched patients who had upper cervical lesions due to
rheumatoid arthritis and did not undergo surgery.

. MATERIALS

For this study, 18 patients were chosen from a group of 42 RA patients who had undergone
occipitocervical fusion with a rectangular rod for upper cervical lesion in order to obtain mini-
mum 10-year follow-up study for the patients with myelopathy. All patients have atlanto-axial
dislocation, and 12 of the 18 patients were associated with upward migration of the odontoid
process. Occipito-cervical fusion of O-C2 was performed in 12 cases, of O-C3 in 4, and of O-
C4 or O-Thl in one case. Laminectomy of C1 was accompanied in all cases to decompress the
spinal cord. The age at operation ranged from 44 to 72 years (mean 60.8 yr).

The matched controiled 21 RA patients with myelopathy due to the upper cervical lesion
who were treated conservatively were studied to compare the results with those of surgery
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patients. These patients were recommended to have surgery by clinicians but refused operation.
All patients with conservative treatment had atlanto-axial disloc¢ation, and 13 were associated
with upward migration of the odontoid process. The subject characteristics of the two groups
are presented in Table 1.

Radiographic determinations were performed on the lateral view of the cervical spine for
anterior atlantoaxial dislocation, upward migration of the odontoid, and subaxial subluxation.
Anterior atlanto-axial dislocation was defined as when atlanto-dental interval (ADI: distance
between the posterior edge of the ring of C, and the anterior edge of the odentoid) in the flexion
of the cervical spine is more than 3 mm. Upward migration of the odontoid was estimated by
the Redlund-Johnell method [11,12]. Subaxial subluxation was defined as greater than 3 mm
slippage of the posterior border of the vertebral body to that of the adjoining one below during
flexion and extension of the neck.

The patients were evaluated with the respect to the following: radiographic results, recov-
ery of clinical symptoms by Ranawat (pain and neural assessments) [3], functional recovery by
the American Rheumatism Association [13], and survival rate.

A. Radiographic Examination

In cases of conservative treatment, ADI increased from 7.9 to 9.9mm during follow-up periods.
Redlund-Johnell values were aggravated 30.8 mm on average to 24.4 mm. However, subaxial
subluxation occurred in only 3 cases (14%).

As for oparative group, bone union was achieved in 17 (94 %) of 18 cases, with one case
showing nonunion. ADI was reduced from 8.5 mm average preoperatively to 5.8 mm immedi-
ately after surgery and retained well at the final follow-up (Fig. 1). There was no significant
difference in Redlund-Johnell values throughout the course (Fig. 2). Subaxial subluxation took
place in 5 (28%) of 18 cases—at C4/5 in four and C5/6 in one.

B. Recovery from Clinical Symptoms

Pain and neural function were evaluated using Ranawat’s classification. In the operated cases,
occipital or nuchal pains improved well in all patients except one. As for neural recovery , one-
level improvement was found in 8 (44%) of 18 patients, two-level improvement in 4 (22%), no

Table 1 Patient Characteristics

Occipito cervical Conservative therapy
fusion (N = 18) (N=121)
Sex 3 males, 15 females 4 males, 17 females
Age at onset of myelopathy (yr) 44-72 (mean 60.8) 43-69 (mean 59.2)
Length of time suffering from RA (yr) 9-21 (mean 14.8) 10-19 (mean 13.8)
Steinbrocker’s stage Stage HI, &; TV, 10 Stage III, 8; IV, 13
Neurological criteria by Ranawat’s Class I, 2; IIIA, 12; I1IB, 4 Class 11, 2; ITIA, 14; I11B, 5
classification
Functional classification by the ARA Class 2, 5;3,10;4,3 Class 2,5:3,12:4,4

There is a statistical difference in the follow-up periods between the two groups. All patients of the conservative group
died within 7 years. ARA, American Rheumatism Association.
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Figure 1 Change of atlanto-dental interval (ADI) in 18 operated-upon patients. Data represent mean *+
SD. Statistical significance was evaluated by ANOVA. N.S., Not significant.

change in 5 (28%), and a worsening of the condition in one (6%) at the final follow-up (Fig.
3).

The patients with concervative treatment showed improvement of occipital or nuchal pain
in 5 (25%). However, no signicant improvement of myelopathy was recognized, and deterioration
of myelopathy during follow-up occurred in 16 (76%) of 21 cases.

€. Functional Recovery

Functional recovery in the operated group was varing in the final follow-up. Most subjects
showed functional recovery at the relatively short follow-up, but some showed deterioration

Redlund-Johnell
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mm

40— NS

35 I |
] NS. I N.S. 1

30 -I- -[

25

5 I

15
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0

Preoperation Postoperation 3 mos. Final
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Figure 2 Change of Redlund-Johnell values in 18 patients with the oparation. Data represent mean =+
SD. Statistical significance was evaluated by ANOVA. N.S., Not significant.
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Figure 3 Neural evaluation by Ranawat criteria before and after operation.

during follow-up. (Fig. 4). All of the patients treated conservatively ended up bedridden within
3 years after the onset of myelopathy.

D. Survival Prognosis

Eight operated patients died in the final follow-up period. Causes were traffic accident, pulmo-
nary fibrosis, renal failure, unknown cause, and heart failure in 1, 1, 1, 1, and 4 patients,
respectively. No cause of death related to an operation was recognized. The average age at death
was 66.5 years, and the time from operation to death ranged from 2 to 7 years (mean 4.1 yr).
The survival rate following surgery as calculated by Kaplon-Meier's method [15] was 83% 5
years after surgery, and 39% in the first 10 years. Seven of 21 patients who had been treated
conservatively died, including 3 who suffered sudden deaths. The survival rate was 0% in the
first 7 years after the onset of myelopathy (Fig. 5).

. CONCLUSION

A consensus supports surgical treatment for patients with upper cervical lesions and related
myelopathy due to rheumatoid arthritis. Various surgical methods [1,2,4] are used, including
posterior atlantoaxial transarticular screw fixation [15~17]. However, long-term results of this
surgical method have not been studied. Occipitocervical fusion with a rectangular rod, the surgi-
cal method presented in this paper, is an operation, and long-term follow-up study can be
performed. However, few studies have evaluated patients’ prognosis after surgery compared with
the results of conservative therapy. The subjects in our study were all patients with irreducible
atlantoaxial dislocation from myelopathy due to upper cervical lesions, and many also had
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