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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 rheumatoid
arthritis (RA). While many studies have reported the results of surgical treztment for upper
cervical lesions {6—8], the final prognosis of patients who underwent this surgery has not been
discussed. The prognosis for patients with theumatoid 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 study 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
theumatoid arthritis and did not undergo surgery.

Il. 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 controlled 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 dislocation, 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 Jateral 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-Johnel! 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-Johnel} 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 (¥ = 18} N=21)
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 I, 8; TV, 10 Stage ITI, 8; IV, 13
Neurological criteria by Ranawat’s Class I, 2; 1A, 12; IIIB, 4 Class I, 2; IMIA, 14; IIB, 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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P<0.01
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examination

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.

C. 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
value

Preoperation Postoperation 3 mos. Final
) exarnination

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.

Copyright © 2003 by Marcel Dekker, Toe. Abl righls reserved.

Mance. Dexsr, Ine. (m}
270 Madison Avanne, New York, New York 10016

44



Copyright © 2003 by Marcel Dekker, Inc. All rights reserved.

Matsunaga et al.

W

%&roq
y @

o
J

1B B

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% 35
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).

Hl. CONCLUSION

A consensus supports surgical treatment for patients with upper cervical lesions and related
myelopathy due to theumatoid 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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Figure 4 Functional evaluation by American Rheumatism Association criteria.

survival rate

Figure 5 Survival rate of patients with myelopathy. White circles represent the survival rate of the
operated group. The figures in transverse line show the postoperative time in the operated group. Black
circles represent the survival rate of the conservative therapy group. The figures in transverse line show
the time from the onset of myelopathy.
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vertical dislocation. We evaluated radiographic changes, improvement of clinical symptoms,
functional recovery, and the survival rates of these patients to determine any the advantage of
this operation. Furthermore, we performed a long-term follow-up study of patients with upper
cervical lesions and related myelopathy treated without surgery for comparison.

Some reports have discussed the prognosis of patients with rheumatoid arthritis and con-
cluded that the lifespan of such patients was shorter than that of healthy individuals [6,7}. When
Marks and Sharp [17] compared the merits of surgical and conservative treatments during a 6-
month follow-up period, 3 of the 11 patients who underwent surgery and 12 of the 20 patients
who were treated conservatively had died. The surgical group appeared to show a better prog-
nosis, although accurate evaluation was impossible. Meijers et al. {19] reported that in 9 patients
with myelopathy who did not undergo surgery, all died within 1 year, with 4 deaths resulting
from cord compression. In the present study, patients with theumatoid arthritis and myelopathy
due to upper cervical instability who did not undergo surgery had a poor prognosis: all became
bed-ridden and died within 8 years from the onset of myelopathy. Boden et al. [20] reported
that neurological symptoms were minimally relieved by atlantoaxial fusion or occipitocervical
fusion, if the posterior atlanto-odontoid interval (space available for the spinal cord) was less
than 10 mm. He recommended spinal fusion before the posterior atolanto-odontoid interval
because 14 mm or less. We agree, although our patients who underwent surgery showed good
neurological recovery and satisfaction. We presumed that the considerable satisfaction of the
patients who underwent occipitocervical fusion with a rectangular rod and the associated C1
laminectomy resulted from the pain relief and improvement of myelopathy by decompression
of the spinal cord.

In the present study, the survival rate 10 years after surgery was 39%. This figure might
appear discouraging, but the following considerations make it more encouraging. First, in this
study the mean age at death was 71 years, very close to the generally accepted lifespan of
patients with rheumatoid arthritis. Second, the survival rate of patients with rheumatoid arthritis
10 years after the development of myelopathy due to upper cervical lesions without surgical
intervention was 0%.

On radiographic examination, occipitocervical fusion with a rectangular rod is useful for
reducing and maintaining of ADI but could not maintain the reduction in Redlung-Johznell values.
Some lesions, such as subaxial subluxation, are known to to develop long after occipitocervical
fusion [7,21-23]. In our study this postoperative abnortality developed in 32% of patients. The
rate of occurrence of subaxial subluxation after occipitocervical fusion is significantly higher
than its rate in the absence of surgery. Our previous papers reported that increase of mechanical
stress of adjacent vertebra is one of the factors associated with development of subaxial lesion
following occipitocervical fusion [24,25]. New surgical methods such as atlantoaxial transarticu-
lar screw fixation should overcome these problems with occipitocervical fusion.

We conclude that occipitocervical fusion for patients with rheumatoid arthritis is useful
for decreasing nuchal pain, reducing myelopathy, and improving prognosis.
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