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A retrospective study was performed to examine the risk factors for mortality in patients with rheumatoid
arthritis (RA) undergoing cervical spine surgery. RA patients often have multiple complications. Even after suc-
cessful cervical spine surgery, some patients can still have an unfavorable outcome. Therefore, spinal surgeons
need to identify the risk factors that can influence mortality and consider the prognosis before making an appro-
priate decision about surgery. We reviewed 87 RA patients, and examined the mortality rate, sex, age, type of
cervical subluxation, severe systemic complications, type of RA, cause of death, severity of myelopathy, and life
expectancy. We compared these factors between patients who survived and those who died. Sixty-one patients
survived and 26 died (mortality rate: 29.9%). The average follow-up period was 5.3 years. The mortality rate of
men was higher than that of women. Age at surgery, and age at onset of RA were higher in patients who died.
Patients who died had a shorter duration of RA. The mortality rate was higher in patients with subaxial subluxa-
tion (SAS), severe myelopathy, and severe systemic complications. The most common cause of death was infec-
tion. Cervical spine surgery should be performed in RA patients after considering their sex, age, and complica-

tions, and provided that the complications can be controlled.
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Introduction

Recently, various surgical procedures are being
performed to treat rheumatoid cervical spine. Pa-
tients with rheumatoid arthritis (RA) can develop
various problems, including impaired activities of
daily living (ADL) due to poly-arthritis, severe sys-
temic complications, and side effects of steroid ther-
apy. Accordingly, some patients have a poor result
of surgery with regard to walking ability and sur-
vival time due to such complications. However,
there have not been many recent reports about the
prognosis of RA patients after cervical spine sur-
gery. There was general reluctance to carry out
surgery in RA patients with very severe myelopa-
thy, which patients had objective weakness and
long truct sign and were unable to walk (Ranawat
class IIIb), but surgical/anesthetic techniques and

postoperative management have advanced remark-
ably in recent years. We reviewed the clinical data
of 87 RA patients who underwent cervical spine
surgery at Tokyo Women's Medical University
(TWMU) to compare the clinical course between
each type of cervical subluxation and to study the
influence of the severity of myelopathy on the post-
operative life expectancy, in order to determine
whether or not we should perform cervical spine
surgery in RA patients with very severe myelopa-
thy.
Materials and Methods

Eighty-seven patients (male 23, female 64) who
underwent cervical spine surgery at TWMU from
1991 to 2003 were reviewed. All patients had been
diagnosed with RA according to the 1987 classifica-
tion criteria by the American Collage of Rheumatol-
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Table 1 Demographic characteristic of the study population (n = 87)

Total Alive Dead
n =87 n =61 n=26 P

Sex < 001

Male 23 10 13 (56.5%)

Female 64 51 13 (20.3%)
Age at surgery (year) 32-79 (Av.60.1) 3279 (Av.58.3) 46-79 (Av.64.4) < 005
Duration of RA (year) 1-37 (Av.16.8) 1-13 (Av.182) 2-24 (Av.13.) <001
Age of onset of RA (year) 18-74 (Av.43.5) 18-64 (Av.40.1) 20-74 (Av.51.6) < 001
Types of cervical subluxation

Atlanto-axial subluxation (AAS) 31 28 3

Vertical subluxation subluxation (VS) 1 7 6

Subaxial subluxation (SAS) 13 0 1

AAS + VS 8 7 7

AAS + SAS 16 9 7

VS + SAS 4 1 3

AAS + VS + SAS 5 2 3

CSor OPLL 9 7 2

(Group of SAS) 35 19 16 <001

(Group of VS) 18 10 8 N.S.
Ranawat’s classification (Before surgery)

Class I 10 8 2

Class I 14 14 0

Class Illa 36 29 7

Class IlIb 27 10 17 (63%) <001
Ranawat's classification (After surgery)

Class I 13 11 2

Class II 26 22 4

Class Illa 37 26 11

Class Illb 11 2 9 (89%) < 001
Systematic complications

Severe complications group 32 14 18 < 001

Without severe complications group 55 47 8
Types of RA

Mutilans type 40 28 12 N.S.

Other types 47 33 14

ogy. The follow-up period ranged from 0 month
(death within 1 month) to 139 months (11.6 years),
and the average time was 63.0 months (5.3 years).
The follow-up rate was 88.6%. The age at surgery
was 32-79 years (average: 60.1 years), the duration
of RA was 1-37 years (average: 168 years), and the
age at onset of RA was 1874 years (average: 43.5
years). Other cervical surgery had been performed
in 7 patients. Cervical subluxation was classified as
atlanto-axial subluxation (AAS) in 31 patients, verti-
cal subluxation (VS) in 1 patient, subaxial subluxa-
tion (SAS) in 13 patients, AAS+VS in 8 patients,
AAS+SAS in 16 patients, VS+SAS in 4 patients,
AAS+VS+SAS in 5 patients, and AAS+cervical
spondylosis (CS) or ossification of the posterior lon-
gitudinal ligament (OPLL) in 9 patients (Table 1).
The surgical methods were C1-2 posterior fusion by

the method of Magerl & Brooks (M&B) in 37 pa-
tients, subaxial decompression by open door lamino-
plasty (LP) according to the method of Itoh &
Tsuji’” in 15 patients, occipito-cervical fusion (OCF)
with the Luque SSI or Orelude system in 19 pa-
tients, anterior body fusion (ABF) in 3 patients, M&
B+LP in 5 patients, LP+ABF in 2 patients, posterior
spinal fusion (PSF) in 1 patient, M&B+LP+ABF in 2
patients, ABF +laminectomy (Ln) in 1 patient, M&
B+PSF in 1 patient, and M&B+PSF+ABF in 1 pa-
tient (Table 2).

Ranawat’s classification was used to evaluate the
severity of myelopathy as follows: Ranawat Class I
was no neurological deficit, Class II was subjective
weakness with hyperreflexia and dysesthesia, and
Class III was objective weakness and long-tract
signs (Class IIla patients were able to walk and
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Table 2 Surgical procedures

Procedure No. of patients

Magerl & Brooks (M&B) 37
laminoplasty (LP) 15
occipito-cervical fusion (OCF) 19
anterior body fusion (ABF) 3
M&B + LP 5
LP + ABF 2
PSF 1
M&B + LP + ABF 2
ABF + laminectomy (Ln) 1
M&B + PSF 1
M&B + PSF + ABF 1

Total 87

Class IIIb patients were unable to walk). Before sur-
gery, 10 patients were in class I, 14 patients were in
class II, 36 patients were in class IIIa, and 27 pa-
tients were in class IIIb. After surgery, 13 patients
were in class I, 26 patients were in class II, 37 pa-
tients were in class IIla, and 11 patients were in
class ITIb (Table 1).

We examined the following items.

1. Mortality

Mortality rate, period from surgery to death, age
at death, and sex

2. Comparison between surviving and dead pa-
tients

1) Age: age at surgery, duration of RA, and age at
onset of RA

2) Type of cervical subluxation: AAS, SAS, VS,
AAS+SAS, AASHVS, or AAS+SASHVS

3) Percentage of patients with severe systemic
complications

We divided the patients into two groups based on
the severity of systemic complications, ie., a severe
complications group and a group without severe
complications. Patients with cardiac, respiratory, or
renal dysfunction were defined as having severe
complications.

4) Type of RA

Mutilans or not”™™. The mutilans type of RA was
defined as severe joint dysfunction with an opera
glass deformity of at least three MP and PIP joints
of the fingers or toes and involvement of other
joints.

3. Cause of death

4, Severity of myelopathy

1) Relationship to the type of cervical subluxation

2) Relationship with life expectancy: mortality
rate and survival rate

For statistical analysis, we adopted student’s t-
test, the y’-test, or analysis of variance (ANOVA),
for testing group differences for continuous and
categorical variables respectively. Cox Proportional
Hazard regression analysis was used to identify
possible predictors for survival. Significance was es-
tablished at p<0.05. Analyses were done with Stat
View software and SAS (Statistical Analysis Sys-
tem version 9.1.3, SAS Institute, Cary NC).

Results

1. Mortality

Sixty-one patients survived and 26 patients died
during the follow-up period. The mortality rate was
299%. The period from surgery to death was 0
month (operative death) to 125 months (average:
33.6 months), and the age at death was 48-81 years
(average: 67.5 years). The mortality rate for men
was 56.5% (13/23), while that for women was only
20.3% (13/64). A significant (p<0.001) difference was
found between the male and female mortality rates.

2. Comparison between surviving and dead pa-
tients

1) Age

(1) Age at surgery: The surviving patients were
aged 32-79 years (average: 58.3 years) and the pa-
tients who died were aged 46-79 years (average:
64.4 years), with the latter group being significantly
older (p<0.05).

{2) Duration of RA: For the surviving patients, the
duration of disease was 1-33 years (average: 18.2
years), while it was 2-24 years (average: 13.1 years)
for those who died. The latter group had a signifi-
cantly shorter duration of RA (p<0.01).

(3) Age of onset: For the surviving patients, the
age of onset of RA was 18-64 years (average: 40.1
years), while it was 20-74 years (average: 51.6 years)
for those who died. The latter group was signifi-
cantly {p<0.01) older at the onset of RA.

2) Type of cervical subluxation

The mortality rate at final follow up was 9.7% (n=
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Fig. 1 Causes of death
The most common cause of death was infection.

3) for patients undergoing AAS only. while it was
44.4% (8/18 patients) on average for those undergo-
ing VS (VS only: 100%, VS+AAS: 125%, VS+SAS:
75%, VS+AAS+SAS: 60%). In patient receiving
SAS, it was 55.3% (21/38 patients) on average (SAS
only: 46.2%. SAS+AAS: 56.2%, SAS+VS: 75%, SAS+
AAS+VS: 60%). The SAS group had a higher mor-
tality rate than the other groups.

3) Patients with severe complications

Among the surviving patients, 26.4% (n=14) had
severe systemic complications., while the rate
among patients who died was 72.0% (n=18). A sig-
nificantly (p<0.01) higher incidence of severe com-
plications was observed in the latter group.

4) Type of RA

Patients with mutilans RA accounted for 45.9%
(n=28) of the survivors (n=61) and 46.2% (n=12) of
the dead patients (n=26), with no significant differ-
ence between the two groups.

3. Cause of death

The cause of death was infection (pneumonia) in
10 (38.5%) of the 26 patients who died, followed by,
heart disease in 4 (154%), cerebrovascular disease
(bleeding or infarction) in 3 (11.5%), debility in 3
(11.5%), cancer in 2 (7.7%), gastrointestinal disease in
2 (7.7%), respiratory failure in 1 (3.8%), and renal fail-
ure in 1 (3.8%) (Fig. 1).

In the 3 patients who died within one month post-
operatively, death was due to renal failure. pneumo-
nia, and cerebral infarction. All deaths from infec-
tion were due to pneumonia; 4 patients had RA-
related interstitial pneumonia before surgery. 3 pa-
tients developed pneumonia after surgery (cervical
spine surgery in 1, the other surgery in 2), and 1 pa-
tient had pancytopenia due to treatment with
methotrexate. The cause of death was thought to
be related to RA (infection, interstitial pneumonia,
renal failure, side effect of medication, debility due
to impaired ADL, and postoperative cerebral infarc-
tion) in 18 patients (69%). while it was unrelated to
RA (cancer in 2, multiple cerebral infarcts in 1, and
myocardial infarction in 1) in 4 patients and unclear
in 4 patients.

4. Severity of myelopathy

1) Type of cervical subluxation

According to Ranawat’s classification (preopera-
tive), type IIIb patients accounted for 3.2% (1/31 pa-
tients) of the group having AAS only, 50% (9/18 pa-
tients) of the VS group (VS only, VS+AAS, VS+
SAS, and VS+AAS+SAS), and 629% (22/35 pa-
tients) of the SAS group (SAS only, SAS+AAS,
SAS+VS, and SAS+AAS+VS). There was a higher
percentage of patients with severe myelopathy in
the SAS group (Fig. 2).

2) Survival time

(1) Mortality: There was a higher mortality rate
for Ranawat’s IIIb patients both before surgery
(63%, p>0.005) and after surgery (89%. p>0.005) (Ta-
ble 1).

(2) Survival rate: Kaplan-Meier analysis showed
that both short-term and long-term survival were
significantly lower in class IlIb patients according
to the
(Fig. 3a). The postoperative Ranawar's classification

preoperative Ranawat's classification
(Fig. 3b) indicated that long-term survival was the
same in class I11a and IIIb. but short-term survival
was better in class Illa. Furthermore. the average
survival time was significantly (p>0.05) longer in
class IIIa (46.9 months) than class ITIb (6.6 months),
and most of the deaths in class IIIb occurred within
1 year.

In univariate analvsis. sex, age at surgery, dura-
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Fig. 2 Relationship between the type of cervical sub-

luxation and the severity of myelopathy (Ranawat's
classification before surgery)
Class [lIb patients accounted for 32% of AAS only,
50% of the VS group (VS only, VS + AAS, VS +
SAS, and VS + AAS + SAS), and 57.9% of the SAS
group (SAS only, SAS + AAS. SAS + VS, and SAS
+ AAS + VS). There was a significantly higher per-
centage of patients with severe myelopathy in the
SAS group.

tion of RA, age of onset of RA, SAS group, having
severe systemic complications, Ranawat IIIb (both
before and after surgery) had significant differences
(Table 1). But in multiple Cox regression, only
Ranawat IIIb (both before and after surgery) and
age of onset of RA were strongly affected to the life
expectancy (Table 3).
Discussion

In this study, we characterized the outcome,
cause of death, and prognostic factors for RA pa-
tients undergoing cervical spine surgery. Recently,
these issues have been discussed”™, but there
have been few reports about the question of
whether or not cervical spine surgery should be
performed in RA patients with very severe myelo-
pathy. In addition, it is unclear whether cervical
spine surgery is able to improve not only the ADL
but also the life expectancy. According to our re-
sults, severe myelopathy certainly affects the out-
come, mortality and the survival time, and we con-
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Fig. 3 Kaplan-Meier survival curves based on the
clinical
a: Preoperative, Ranawat’s classification. Ranawat
class IIb patients had a higher mortality rate.
b: Postoperative, Ranawat’s classification. The aver-
age survival time was longer for class IIla patients
than class IlIb patients.

clude that surgery should be done if it is possible to
control the patient’s complications.

Several studies ™ have already evaluated the
mortality rate and prognosis of RA patients receiv-
ing cervical spine surgery. According to the results
of these studies, the average age at death was 64.8
years, the average age at onset of RA was 488
years, and the average duration of disease was 15.6
years, but these studies only assessed patients who
died after surgery. In other words, little is known
about the differences between surviving patients
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Table 3 Cox proportional hazard ratio regression
for survival (stepwise method)

Parameter Probability Hazard Ratio
Ranawat IIb (beforesurgery) 0.0376 0.363
Ranawat IIIb (after surgery) 0.0171 0.309
Age of onset of RA 0.0051 1.058

and dead patients. In our study, the patients who
died were older at the onset of RA and had a
shorter duration of disease compared with the sur-
viving patients. The reason may be that myelopa-
thy became more severe because RA lesions were
superimposed on cervical spines affected by osteo-
porosis and spondylosis, while a decrease of ADL
due to joint dysfunction and cardiopulmonary dys-
function increased the mortality rate. Lower cervi-
cal lesions (SAS) had more influence on the severity
of myelopathy than upper cervical lesions (AAS) be-
cause of the narrower spinal canal at this level.

We also assessed the causes of death in the pa-
tients who underwent spinal surgery. Most of the
previous reports’ ™ have concentrated on patients
having surgical treatment. In particular, there have
been few reports about the causes of death in pa-
tients receiving spinal surgery. When we compared
our results with those of the other authors, infection
was the most common cause of death in every se-
ries, but there was a higher rate of infection in our
postoperative patients (36%) compared with conser-
vative series (18-23%). Cancer showed a lower
prevalence (about 10%) in our study and the other
studies compared with the national average in Ja-
pan, and the reason for this may be that the aver-
age life expectancy of RA patients is shorter (about
65 years) than that of the general population. Respi-
ratory and renal dysfunction were less common
(4%) compared with other series of patients having
conservative treatment (11-21%). Because our pa-
tients all had to be fit for surgery, they presumably
did not include any subjects with very severe dys-
function.

When survival was assessed by Kaplan-Meier
analysis for each level of myelopathy (Figs. 3a, 3b),
both the preoperative and postoperative curves
showed that survival was lower for the severe my-

lopathy patients (IIIb). When preoperative and post-
operative survival curves were compared, the sur-
vival time of patients who could advance to class
IIIa from class IIIb after surgery was clearly im-
proved versus those who did not.

Even if the long-term survival of class IIIa and
IIIb was similar after surgery, the average survival
time was markedly longer in class IIla, and most of
the class IIlb deaths occurred within 1 year after
surgery. Thus, we consider that it is important to
improve IIIb patients to Illa by surgery (72%), be-
cause this will allow longer survival, and also the se-
verity of the myelopathy was proved to be the fac-
tor of mortality statistically (Table 3). In addition, it
is worthwhile for bed-ridden patients to undergo
surgery in order to be able to use a wheelchair or
for wheelchair-bound patients to have surgery and
become ambulant.

Conclusion

We reviewed RA patients who had undergone
cervical spine surgery. Factors that contributed to
a poor prognosis included male, sex, comparatively
old age of the onset of RA, advanced SAS with se-
vere myelopathy, and severe systemic complica-
tions. Infection was the most common cause of
death after surgery. In conclusion, cervical spine
surgery should be performed in RA patients whose
complications can be controlled in order to improve
ADL and prolong survival.

Acknowledgments
I thank to Dr. Satoru Shimizu, Medical Research Insti-
tute, Tokyo Women’s Medical University for advising
on the statistical analysis.

References

1) Itoh T, Tsuji H: Technical improvements and re-
sults of laminoplasty for compressive myelopathy in
the cervical spine. Spine 10: 729-736, 1985

2) Kato Y: En-block laminoplasty. In Cervical Lamino-
plasty, pp78-82, Springer. Tokyo (2004)

3) Ranawat CS, O’Leary P, Pellicci P et al: Cervical
spine fusion in rheumatoid arthritis. ] Bone Joint
Surg Am 61: 1003-1010, 1979

4) Fujiwara K, Fujimoto M, Owaki H et al: Cervical
lesions related to the systemic progression in rheu-
matoid arthritis. Spine 23: 2052-2056, 1998

5) Larsen A, Dale K, Eek M: Radiographic evaluation
of rheumatoid arthritis and related conditions by



standard reference films. Acta Radiol 27: 607-616. rheumatoid arthritis undergoing cervical spine sur-
1977 gery: a controlled study. ] Rheumatol 16: 890-896,
6) Mather HG: Unusual rheumatoid arthritis (arthritis 1989
mutilans). Proc R Soc Med 47: 457-459, 1957 13) Gabriel S, Crowson C, O’Fallon WM: Mortality in
7) Murasawa A, Kuroda T, Ishikawa H: Early Diag- rheumatoid arthritis; Have we made an impact in 4
nosis and treatment for the mutilans type of rheu- decades? ] Rheumatol 26 (12): 25292533, 1999
matoid arthritis. ] Chubu Rheum Assoc 28 (1): 8-14, 14) Santavirta S, Konttinen YT, Laasonen E etal:
1997 Ten-year result of operations for rheumatoid cervi-
8) Nalebuff EA, Garrett J: Opera-glass hand in rheu- cal spinedisordes. ] Bone Joint Surg Br 73: 116—120,
matoid arthritis. ] Hung Surg 1: 212-220, 1976 1991
9) Boden SD, Dodge LD, Bohlman HH et al: Rheuma- 15) Wolfe F, Mitchell DM, Sibley JT et al: The mortal-
toid arthritis of cervical spine. ] Bone Joint Surg Am ity of rheumatoid arthritis. Arthritis Rheum 37 (4):
75: 1282-1295,1993 481-494, 1994
10) Casey AT, Crockard HA, Bland JM et al: Surgery 16) Ota H, Shichikawa K, Maeda A: Chronological
on the rheumatoid cervical spine for the non- analysis of the causes of death in rheumatoid arthri-
ambulant myelopathic patient—too much, too late? tis. Clin Rheumatol 13: 94-101, 2001
Lancet 347: 1004-1007, 1996 17) Suzuki A, Koito N, Ohosone Y et al: Causes of
11) Casey AT, Crockard HA, Pringle J et al: Rheumna- death in 140 patients with rheumatoid arthritis.
toid arthritis of the cervical spine: current tech- Ryumachi 34 (3). 601607, 1994
niques for management. Orthop Clin North Am 33 18) Yoshizawa H, Kudo H, Iwano K et al: Causes of
(2): 291-309, 2002 death in patients with rheumatoid arthritis—Analy-
12) Saway PA, Blackburn WD, Halla JT et al: Clinical sis of 117 cases for 13 years—. Ryumachi 30 (4): 255—
characteristics affecting survival in patients with 263, 1990

REET Y 7~ F OFEHFRF OREFTM & & FROKE

WK FERRFELIN
TRERFRAREATRIES £ 7 — 85

EDZANY y K 5 ® LY A a4 F 1 k7 ¥ v x
S

R - N R ARETE - 24 = - (0 Ek

MEiY v <F RA) OEEEFRZICHTA3FMEEICBVWCRBIFLAEARSE SN A NE, 2860 E X
FuA FEROEPHE LRERZEIZL S BFEAGEEE (ADL) OB T2 EDDICHfF L - REBREIHEON
BOWEHEL L kv, FARABETREMTHOEVOFMEOEFMBSMBEL 25, SRKLIZHR
PIORMIFMBARE, BUELELD, 8, UE FHEROEEEL EVFREEOEGTRIZEZ20E0
FOEBEBE L7,

&I 1991~2003 FICHHEL TRBREEEABICBWT, FHEFN* 2772 RA BEITH(BH 238, &
64 Bl) THotz. BEREE, H£AF 616, BT 26 BITHRTE299%, FHEHEMMIZSIE, BHFEIL886% T
Hol: BUHORTREIZMIDLFEIIE., FHBEER RAREFRIIBCHTERIIE(, RA BKIH
TR THSEREICE D, o7, THEEERRA(SAS) #5358, BEEFHE BEELEHGHELZETAHD
FEUENE N7z, FETHORR TIIRYIE ik 385%) SR bEho7c. EELEMELAL, MATHITTGE
ThHholBOH L, HEBITURRICEE L2BE MBI BTAROTIITHo M L DERIIHEBETHES
Ehoiz

IhFCRABMICTFN XU -BEORMBE FICEMTFHREME LRI P 4w, 512 RA BEI
EHRENE L FMOGRED B0, 2O TE RAFHOFMIHEENLERLLE 72 L LEF,
FHFHELHEEM OB L2 SANPER LS L, BEESO QOL M LIZH T2 F/HE b7, HEHIZF
WEATHIEEICH L. SHORE» S, B FHEEE LU RA BEEHI BV, RA BREMAEY, SAS, &
EFE, EBLLFEHENH LI ENEGTFHROGERAFLE L TRDO LN, S HITFM THRITHEE - BUE
PEBTNETEVRC 22 I LI DERRATFIGEREL, £8RKEOa Y Fo— Lo 261, BBNIZFEN
ETOREEEZEZ TV,

—385—



	79巻9.10号ｐ379
	79巻9.10号ｐ380
	79巻9.10号ｐ381
	79巻9.10号ｐ382
	79巻9.10号ｐ383
	79巻9.10号ｐ384
	79巻9.10号ｐ385



