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Summary

Cord-compressing facet joint subluxation without spondylolisthesis in the thoraco-lumbar lesion

due to rheumatoid arthritis ; a case report

We report a case with characteristic pathomechanism of thoracic myelopathy in rheumatoid
arthritis. In the current case, destructive facet joints were subluxated without spondylolisthesis (non-
slipped subluxation), subsequent to thoraco-lumbar multiple vertebral compression fractures. Conse-
quently, the superior articular process was bent forward and compressed the spinal cord.

Nagakazu WATANABE et al, Nishitaga National Hospital, Miyagi
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Clinical course of patients with ossification of the posterior
longitudinal ligament: a minimum 10-year cohort study

SHUNJI MATSUNAGA, ML.D., PH.D., TAKASHI SAKOU, M.D., PH.D., Ej1 TAkETOMI, ML.D., PH.D.,
AND SETSURO Komiva, M.D., Pa.D.

Department of Orthopedic Surgery, Kagoshima Graduate School of Medical and Dental Sciences;
Sakov Clinic; and Kagoshima Red Cross Hospital, Kagoshima, Japan

Object. Ossification of the posterior longitudinal ligament (OPLL) may produce quadriplegia. The course of
future neurological deterioration in patients with radiographic evidence of OPLL, however, is not known. The
authors conducted a long-term follow-up cohort study of more than 10 years to clarify the clinical course of this dis-
ease progression.

Methods. A total of 450 patients, including 304 managed conservatively and 146 treated by surgery, were
enrolled in the study. All patients underwent neurological and radiographical follow-up examinations for a mean of
17.6 years. Myelopathy was graded using Nurick classification and the Japanese Orthopaedic Association scale.

Fifty-five (17%) of 323 patients without myelopathy evident at the first examination developed myelopathy dur-
ing the follow-up period. Risk factors associated with the evolution of myelopathy included greater than 60%
OPLL.-induced stenotic compromise of the cervical canal, and increased range of motion of the cervical spine. Using
Kaplan-Meier analysis, the myelopathy-free rate in patients without first-visit myelopathy was 71% after 30 years.
A significant difference in final functional outcome was not observed between nonsurgical and surgical cases in
which preoperative Nurick grades were 1 or 2. In patients with Nurick Grade 3 or 4 myelopathy, however, only 12%
who underwent surgery eventually became wheelchair bound or bedridden compared with 89% of those managed
conservatively. Surgery proved ineffective in the management of patients with Grade 5 disease.

Conclusions. Results of this long-term cohort study elucidated the clinical course of OPLL following conserva-
tive or surgical management. Surgery proved effective for the management of patients with Nurick Grades 3 and 4

myelopathy.

KEY WORDS  °
cervical spine stenosis °

SSIFICATION of the posterior longitudinal ligament,
O a subtype of diftfuse idiopathic skeletal hyperosto-

sis,"* typically occurs in individuals age 50 years
or older who initially present with myelopathy®"7 It is
thought that Key* was the first to call attention to associa-
tion of OPLL and myelopathy. Several papers on OPLL in
caucasians have been published recently.’¢® Thus, OPLL
is more common in the aging population with myelopathy
and may contribute to significant neurological disability.
Its recognition and appropriate management is therefore
critical. There are no long-term prospective studies of
patients with OPLL, and little is understood of the natural
history of this disease. To delineate better the rapidity of
radiographic and symptomatic progression of the ossified
PLL in the long term, we studied the clinical, radiograph-

Abbreviations used in this paper: JOA = Japanese Orthopaedic
Association; OPLL = ossification of the posterior longitudinal liga-
ment; ROM = range of motion.

ossification of the posterior longitudinal ligament <
long-term follow-up study
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myelopathy °

ic, and conservative/surgical management data obtained in
450 patients treated since 1972.

Clinical Material and Methods

The current study is composed of 486 patients with
OPLL treated at a single center. Of these 486 patients, 450
were available for the long-term cohort study; 36 died or
moved and could not be followed. At the time of presen-
tation, the mean patient age was 59.6 years (range 5478
years), whereas at final follow up the mean age was 72.6
years (range 69-95 years). There were 319 men and 131
women. Clinical examinations and plain radiography
were performed prospectively for a minimum 10 and
maximum of 30 years (mean 17.6 years) since 1972. Pa-
tients were examined once a year for progression of dis-
ease on radiography, clinical myelopathic features, and
their concomitant ability to perform the activities of daily
living. Myelopathy was estimated using the Nurick" clas-
sification system and the JOA myelopathy scale.’® The
cumulative myelopathy-free rate from was calculated us-



ing the Kaplan—-Meier method.? The radiographic state of
disease was estimated using plain x-ray films.

Statistical Analysis

Parametric statistical analysis was performed using the
Student t-test. Categorical variables were analyzed using
chi-square analysis or Fisher exact test. All values are ex-
pressed as means with 95% confidence intervals.

Results
Clinical Course

Conservative therapy was undertaken in 304 patients
and surgical therapy in 146 patients (Table 1). Conserva-
tive therapy was administered in 36 patients with myelo-
pathy who refused to undergo surgery and in 268 patients
who did not exhibit symptoms of myelopathy during the
follow-up period (Fig. 1). An anterior decompression and
fusion was performed in 54 patients and laminoplasty in
92 patients. This procedure was performed for ossification
extending across two vertebrae, and laminoplasty was
indicated for ossification extending more than two verte-
brae. All patients who underwent surgery suffered my-
‘elopathy. Surgery was conducted after the initial examina-
tion in 91 patients and during follow up in 55 patients.

Myelopathy was originally recognized in 127 patients,
01 of whom were managed surgically. The remaining 36
myelopathic patients underwent conservative therapy, and
increased myelopathy was observed in 23 (64%) of these
individuals. Of the 323 patients without myelopathy at ini-
tial evaluation, 55 (17%) became myelopathic during the
follow-up interval (Fig. 1). The Kaplan—Meier? estimates
of the myelopathy-free rate in patients without myelopa-
thy at presentation was 71% at 30-year follow-up exami-
nation (Fig. 2).

Risk Factors for Myelopathy

Forty-five patients in whom the spinal canal was com-
promised by OPLL-induced stenosis of greater than 60%
suffered myelopathy. A correlation between the Nurick
grade of stenosis and development of myelopathy was not
found in the remaining 405 patients with less than 60%

TABLE 1
Summary of demographic characteristics in 450 patients*

Treatment

Characteristic Surgical Conservative
no. of cases 146 304
sex

male 104 215

female 42 89
age (yrs) at Ist exam

mean 61.2 59.1

range 54-75 58-78
FU period (yrs) 18.2 17.2

mean 10-29 10-30
age (yrs) at last exam 734 71.5

mean 72-93 69-95

* FU = follow up.
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450 patients with OPLL who visited our clinic

l At first examination I

with myelopathy

without myelopathy

127 323
conservative surgery conservative treatment
treatment |

36 91 myelopathy
developed not developed
55 268
sur:gery

total 146 patients with surgery

FiG. 1. Schematic diagram showing presentation and treatment
data in 450 patients with OPLL.

OPLL-induced spinal canal stenosis. The longitudinal and
coronal expansion of the ossified PLL occurred at a com-
parable rate in both surgically (65%) and nonsurgically
treated cases (58%). A small amount of ossification seen
on the initial examination rarely developed into greater
than 60% ossification. As a dynamic factor, cervical ROM
was calculated on lateral plain x-ray films with full exten-
sion and flexion; the angle between C-1 and the inferior
margin of C-7 was measured, and the difference between
maximal anteflexed and maximal retroflexed positions
was obtained. The ROM was significantly (p < 0.05)
greater in patients with myelopathy than those without
myelopathy in patients with less than 60% spinal canal
stenosis (Table 2). The sagittal curvatures of the cervical
spine were classified, according to the method described
by Toyama, et al.,'t as the lordosis, straight, kyphosis, or
swan-neck type based on the distance from straight line
drawn from the posterior plane of the spinal axis to the
C-7 posterior plane. Kyphosis or swan-neck type mal-
alignment of the cervical spine was demonstrated in 54
patients during follow-up examination. Corelationship be-
tween the occurrence of myelopathy and malalignment of
cervical spine, however, was not found.
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FIG. 2. Graph demonstrating results of Kaplan—Meier estimate
regarding myelopathy-free rates in patients without myelopathy at
initial examination.



Clinical course in OPLL

TABLE 2

Cervical ROM in patients with and without myelopathy with less
than 60% spinal canal stenosis

Factor W/ Myelopathy*  W/Out Myelopathy* p Value
no. of cases 137 268
cervical ROM (%) 756 = 183 365159 <0.05

* Values expressed as the mean * standard deviation.

Surgical Treatment

In patients with myelopathy, the 146 patients who un-
derwent surgery and the 36 patients who received conser-
vative therapy, comparable clinical features were ob-
served (Table 3). Of the 81 surgically treated patients in
whom preoperative status was Nurick Grade 3 or 4 (am-
bulation with assistance and unable to work), only 12%
(10 patients) suffered further deterioration, eventually be-
coming wheelchair bound or bedridden. Alternatively, 17
(89%) of 19 others with Grade 3 or 4 myelopathy man-
aged conservatively became completely disabled. Surgery
proved ineffective in all patients with Nurick Grade 5
myelopathy (wheelchair bound or bedridden). No signifi-
cant differences in the final functional results were found
between patients with Nurick Grade 1 status (mild my-
elopathy, normal gait) or Grade 2 status (mild gait impair-
ment) who underwent surgery or conservative therapy
(Table 4). Of note, no significant differences were noted
with respect to surgical procedures. The same results were
obtained when using the JOA classification.® Surgery
proved significantly more effective in patients with a pre-
operative JOA score ranging from 5 to 11; in these pa-
tients moderate myelopathy was exhibited (Table 5).

Discussion

In the Japanese population of individuals older than 30
years of age, the incidence of OPLL is reportedly 1.9 to
4.3%." Resnick, et al.,'* reported that in 74 patients with
diffuse idiopathic skeletal hyperostosis, OPLL was dem-
onstrated in 50% on cervical radiographs. In 1994, Ep-
stein' reported the high incidence of OPLL in caucasian
patients with myelopathy (25%) and also proposed a new
concept of early-stage OPLL. (OPLL in evolution) charac-

TABLE 3
Baseline characteristics in 182 patients with myelopathy*
Characteristic Surgical Conservative p Value
no. of cases 146 36
age (yrs) at onset 629 * 8.9 61.8 £95 NS
of myelopathyt ,
male/female ratio 231 246 NS
Nurick Grade
1 16 (10.9) 5(13.9) NS
2 18 (12.3) 6(16.7) NS
3 42 (28.7) 9(25.0) NS
4 39(26.7) 10 (27.8) NS
5 31(21.2) 6(16.7) NS

* NS = not significant.
T Values are expressed as the mean * standard deviation.

TABLE 4

Summary of cases becoming wheelchair bound or bedridden
at the end of the survey in each therapeutic category in
182 patients with myelopathy

No. Becoming
Wheelchair or Bed Bound (%)

Pretreatment

Nurick Grade Surgical Conservative p Value

no. of cases 146 36

grade
1 0 (0) of 16 0(0)of 5 NS
2 2 (11.1) of 18 1(16.7)of 6 NS
3 4 (9.5) of 42 8 (88.9)of 9 <0.001
4 6 (15.3) of 39 9 (90) of 10 <0.001
5 26 (90.3) of 31 6(100) of 6 NS

terized by hypertrophied PLL with punctuate calcifica-
tion. Thus, OPLL is a more common disease in the aging
population with myelopathy and may contribute to signif-
icant neurological disability.

During the follow-up period, the longitudinal and coro-
nal expansion of the ossified PLLL occurred at comparable
rates in both surgically (65%) and nonsurgically treated
populations (58%). Although myelopathy was recognized
in all patients in whom greater than 60% of the spinal
canal was compromised by the ossification, a small-sized
ossified PLL observed at first examination rarely devel-
oped into a large-sized ossified PLL with more than 60%
stenosis during the follow-up period. Therefore, one can-
not simply say that myelopathy develops with progression
of the ossification. Rather, dynamic factors such as ROM
appear to be more important for the evolution of myelopa-
thy in patients in whom less than 60% of the canal is com-
promised by the ossified mass. Generally, patients with
OPLL exhibited restriction of ROM of cervical spine
caused by ossification of spinal ligaments. Patients with
OPLL in whom no restricted ROM of the cervical spine
was demonstrated are susceptible to myelopathy caused
by dynamic factors.

In the present study, we used the minimal diameter of
the canal for evaluation of a static factor; however, recent-
ly the cross-sectional area of the spinal cord has been eval-
uated by computerized tomography or MR imaging as a
static factor.”>'>!® Qkada, et al.,'? have reported that this
method yielded a higher correlation with myelopathy than
minimal diameter as determined using plain radiography,
and this method is gaining attention as a method for deter-
mining a static factor. Hereafter, evaluation of a cross sec-
tion of the spinal cord may be necessary.

TABLE 5

Summary of cases in which assistance with activities of daily
living was not required at the end of the survey in each
therapeutic category in 182 patients with myelopathy

Assistance Not Required (%)

JOA Score Surgical Treatment  Conservative Treatment p Value
0-4 0 (0) of 19 0(0)of5
5-11 63 (79.7) of 79 2(167)of 12 <0.001
12-16 40 (83.3) of 48 14 (73.7) of 19 NS
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Fairly good results have been reported for surgical treat-
ments in patients with OPLL >!° but the relation of surgery
to prognosis is unclear because the natural course of clin-
ical symptoms has not been fully detailed. There are no
clear indications concerning the timing and extent of sur-
gery. Laminectomy was previously performed for ex-
tensive ossification, but laminoplasty is now conducted to
preserve posterior support for the spinal column and to
prevent postoperative kyphosis. Anterior decompression
and fusion are also performed in cases in which the os-
sification extends to two vertebrae. Analysis of findings
in this long-term cohort study of patients with OPLL re-
vealed that the cumulative myelopathy-free survival rate
in patients without myelopathy at first presentation was
71% after 30 years. These data indicate that prophylactic
surgery in patients with OPLL in the absence of myelopa-
thy may not be necessary, particularly because the course
of symptomatic progression appears more mild than antic-
ipated. Surgery in patients with Nurick Grades 1 and 2
myelopathy appears to achieve the same clinical outcome
as conservative therapy. On the other hand, surgery is def-
initely indicated for patients with Grade 3 and 4 disease
because only 12% will suffer continued deterioration,
compared with 89% of those managed nonsurgically who
become wheel bound or bedridden. Finally, in patients
with Nurick Grade 5 disease, severe myelopathy and poor
outcomes appear to prevail with or without surgery.
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