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Central nervous system involvement in connective tissue diseases

Shunsei HIROHATA
Department of Internal Medicine, Teikyo University School of Medicine
(Received April 12, 2004)

summary

Neuropsychiatric manifestations are relatively common and serious complications in systemic lupus erythematosus
{CNS lupus}. Overall, in patients with CNS lupus, CSF 1gM, IgA, IgG indexes (indicators of intrathecal Ig synthesis)
as well as CSF IL—6 activities were significantly elevated. Of note, especially in patients lupus psychosis, but not in those
with focal CNS lesions, anti-ribosomal P antibody (anti-P) in the sera as well as anti-neuronal antibody (anti-N) in
the CSF was significantly elevated in relation to their CNS disease activities. These data indicate that the immune system
activation within the CNS, possibly resulting in the elevation of CSF anti-N, plays an important role in the pathogenesis
of CNS lupus, including lupus psychosis. CNS involvement in Behget’s disease, usually called neuro—~Behget’s syndrome
(NB), includes acute type and chronic progressive type. Acute NB is characterized by acute meningoencephalitis with
focal lesions, presenting high intensity areas in T2-weightened images or Flare images on MRI scans, whereas chronic
progressive NB is characterized by intractable slowly progressive dementia, ataxia and dysarthria with persistent eleva-
tion of CSF IL-6 activity. Chronic progressive NB is resistant to conventional treatment with steroid, cy-
clophosphamide, or azathioprine, but responds to low dose methotrexate. As for ANCA-related vasculitis,
pachymeningitis has been found to be associated with P-ANCA as well as C-ANCA.

Key words——anti-ribosomal P antibody; anti-neuronal antibody; interleukin-6; methotrexate; pachymeningitis
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BERSIUBERSBERIBLTRLIILEPEREREOGHVROIL, 28T ) F<F—FA
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RTILFELPIIERTVE, Thbd, PERERTORES T Y ELEORZETH L CSF Ig index 3
WD IL-6 % IFN-a{d, CNS A — 7 ADRBEIZBVWTERLTWE, —F, CNS L — 7 ADFERHIZIE, [
B Ky — A PIAS L UHREDOMBNEERRAE - VW) HERFO PO EXLAEETHLLEZHRT
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{, FTI-REFOIHMERO IL-6 ARESEYRTOMMNTHL. EHETRHOBBE~N—F- v MRIZHLT
i, BEAPFLAY— POSBEAVABEITENTHIIENFSIATVS, ANCABELMERIZE TSP
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FHAER 2 EOSHERE R E T2 IEEERE
5% (non-organic psychosis) 2 ARl SN T & 70,
1999 £127 X A v v F%4 (ACR) 2k o T,

SLE

g1 7AYVHYTwFESE (ACR) 12k

SLE OHARALERICOVWTOHF LLWIFRRIEE
mahis (DY ZoOGETCIPRSBEELEL,
BEFRZE % £ & L 7= Neurologic syndromes ¥ %5
fit# e &% % £ & L 7: Diffuse psychiatric/neurop-
sychiatric syndromes @ 2 D247}, 8 HiZHEEL
acute confusional state, anxiety disorder, cognitive
dysfunction, mood disorder, psychosis @ 5 IJEE 124
SMELTWwWBY, 4%, SLE OPRAEREDRE
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FEP LA L TOW I LVEETH .

2) BIFHRERTOS FOEE

SLE D#EIERLT, BIRNEEAT7OA V&g
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Bzl, CLAEENICETLTWACNS V-7
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LA EZF2RESHPERLL TV, BE, D
Y steroid psychosis (X CNS W — 72O BEIZRE
LRTWI EAMEHINTEY, ZOomFILTL
YIEFROMBIHIOTIRHZVI EEHETS

R8BI 57 - FAORBBEEROSE

Central nervous system
Neurologic syndromes
Aseptic meningitis
Cerebrovascular disease
Demyelinating syndrome

Headache (including migraine and benign intracranial hypertesion)
Movement disorder (chorea)

Myelopathy
Seizure disorders

Diffuse psychiatric/neuropsychological syndromes

Acnte confusional state
Anxiety disorder
Cognitive dysfunction
Mood disorder
Psychosis

Peripheral nervous system

Acnte inflammatory demyelinating pelyradiculoneuropathy
(Guillain-Barré syndrome)

Autonomic disorder

Mononeuropathy, single/multiplex

Myasthenia gravis
Neuropathy, cranial
Plexopathy
Polyneuropathy

{ACR Ad Hoc Committee on Neuropsychiatric Lups
clature and case definitions for neuropsychiatric lupu:

us Nomenclature: The American College of Rheumatology nomen-
s syndromes. Arthritis Rhenm, 42: 599, 1999 # —#{% 29

(http://www.rheumatology.org/ar/1999/aprilappendix.html)
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pheprotein (P & H), ribosomal small subunit pro-
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RO v 3k AamB B8R L, £ OH4MEis SLE
ORFEFLEI(HRATAZ LA EREATE
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EEZEHET LI LLHD. Cydosporin A ERD
FRARFRECOIHREIL-6 OLENBDHLNE =
&y, &L A Cyclosporin A 7528 NB % 558
TEHELEZBNETHAY. Cyclosporin A Dl
RUTERTIHELH LY, PEE~KBOIE
BEATOA4 FORSEZVELTLIIEHFS .

3) EMETRINB (F3)%

F, SHMNB LEELD, BIEEREATOA
R &I X BEBICIER L TR & K OBRERS

F2 SHBmBS—F o FRONE

Patients CNS manifestations Finding on MR scans CyA

57M  left hemiplegia T2 high (right IC) (=)
46M  headache not done (+)
38M  left hemiparesis T2 high {right IC & Th} (+)
59F right hemiparesis ‘T2 high (left I1C} (-)
17M  headache Scattered T2 high (+)

S9M  ataxia, dysarthria T2 high (Bs & right IC) (4)

CyA.: cyclosporin A, IC: Internal capsule, Th: Thalamus, Bs: Brain stem
(mk 26) & h51M)

3 BMEMES-F oy FEOR

Patients CNS manifestations Finding on MR scans
58F - dementia, ataxia, dysarthria Scattered T2 high, Bs atrophy
68 M dementia, ataxia, dysarthria Scattered T2 high, Bs atrophy
282 M dementia, ataxia, dysarthria Bs atrophy
IsM psychosis unremarkable
45F dementia, myclonus, ataxia, dysarthria Cbr & Bs atrophy
48 M dementia, ataxia, dysarthria Scattered T2 high, Bs atrophy
59M psychosis, ataxia Scattered T2 high, Bs atrophy
53IM dementia, ataxia, dysarthria Scattered T2 high, Cbr & Bs atrophy
50M dementia, ataxia, dysarthria Bs atrophy
53IM dementia, ataxia, dysarthria Cbr & Bs atrophy
IT™ dementia, ataxia, dysarthria Cbr & Bs atrophy

Bs: Brain stemn, Cbr: Cerebrum
(3Cil 26) < D5 IH)
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HEITL, DWICREARRIIR > TLE ) —#H0HF
T2 EMFHRBIN, BHEETENB LIRS
hTvw52, HER 1 BICiE, WaER ER- A
BEAL) - ataxia - FEEFREEN K4 116 - 104) - 9
BlicRoh, BESELo. TAIC—RLT,
MRI CidfxE: - AN ® atrophy 510 Fli2, $ 72K
BEX @ atrophy 224 FlICTE 0 b /. T2 HAEET
O ELAEHE O /N B 7 high intensity lesion (& 5 #1282
HHENA, LU OEEETE NBICHERIRE
kTt {, BEEROZVA—F 2 v MREEI
bER ST

#EATHE NB OFRKBVIFRUT, SEEINB IEH T
AIEPTBENEATERE LT—aMICHR L 2252
W, BEOREBVTHR - BFERPEEES -
ataxia PHB L, ThPR4IETL, BIEEE
BEAEREL Z->TLE I LHIFRTHS, T/,
HLA-B51 O R~—F = v MREFTOBEEII D
X S0%HETH B, BEETENBIZBENT
i, BE: 11 Glsh 9FA* HLA-BS1 It TH o 72,
—%, POl  EBRI(EELRETE R
HHVIREETHHI0ib 5T, R IL-6 EY
Py AALEFHR L TREEELZRT I LHL D
Ko Twa®, ZThic LT, S#ENB TRiE
FOERE L & IIBR IL-6 iFE MR - EO &
FALTETS A, —iayicii, BEEFENBT
(L BEHE IL-6 7 0.1 U/ml (20 pg/ml) LI ECHESEHT
22,

EHETRENBRETEEATOAL FR oy
clophosphamide %z X CIIEREA TS I & ITHE
ThHbH. 4L, methotrexate DA E /I AFHEIT
OB IL-6 ABIENCIET L ER 2 EERL
72, #F T, I methotrexate A&V A
DRMETE NB I T 2 FHEEREAT L 201
=7 REE % T o 755, methotrexate F45E
(1.5~15mg/3) 12 y BIZBWT, #SMICHL
HHIL-6 ZARIZETL, EXOEFLEDLNR
o, LdL, EFB L2 y AT
methotrexate /) L7-L 25, 06+ H#RIZIZ
BEALDRTHRRIL-6 D ERFEELIZERDE
BER LN F2C, BAETIE, WHIL-6
BECT 1 EFUERREL &I, BRIL-6D
i % B % 455 methotrexate &4 ITRE L, HIk
LIS EF® 2HEETLICE->TWwA, Z024F
122w Tid, methotrexate ik 6 » BLLEETD
P IL~6 D LRI %, EROEELRLATY
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v, fto T, methotrexate HE VLV AL, 18
HETENB OEREAFEE LTHIRENRET
BIEEETHEEELOND,

2. NB OREZAMGE

NBizBWTil, CNS L — 7R L IZ3BBEy iz k
B, B, AEICHE#HOD I HRBEHELIFIDL
hE., FORBFENFEERIE, R6lmt i 2EM
& CHFREEE 0 & L RER~ D BILEE,
SO MIROTMEEA, Bk - KBEEER - KRA
BlE-oTHRBIITOOMEETH S, BE5 L,
INLDRENKAEL S E MRI O T2 AR S
2313 5 high density lesions ¥ LTEZ 613 b
DEEZOLND, RERCRELTWLZDIZEEL
TTYYNETHE, I, INOOREEBT
UZORRIZBWTIE, #EMEED apoptosis 7932
HoHEs (N, Z0X3, #EN—F =y
MRIZBWTE, MR E PO EERORMEY
ANOBRBEEEBETHIRENE LS HANFHHNT
HHEZEZLNG.

M6 #HEN—F v PHRBREOMEEFTEN) (HLE R
&, BRfEE254)

A

B, EfER504)
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III. ANCA BIEMET ¥ & IEEHEES

ANCA BB $ 1M & 41213 Wegener PIFFFEE & BEHL
REYEEMER (MPA) 5 h, &l C-ANCA
(PR3-ANCA)}, ##13 P~ANCA (MPO-ANCA)
DEEHEIT V. INLOEETH PEMARRFEIR
INTIEH LY, BREREMSEER (hypertrophic
pachymeningitis) O P EB E L Tw 5.
ANCA B OEEMSBEEIIOVW T, 2hET
4 FIFME SN T VBN, 2024 FH P-
ANCA BB THH 0D 1T 5 TH o 7278,
MPA LREEZH S b DEbTFr 26 TH -
7230, —, 24 Fl5 11 Flo BE T Wegener 3
BIETa o720, Lard, 2011 Flo Wegener
WEFEEEEZED I L 56T C-ANCA HEET
P-ANCA (MPO-ANCA) "B Tdh o 723030, ¢
- T, P-ANCA BHEDEERERRE RI5E11,
MPA L 0 4L A Wegener BISEEEOT iM% &
ZATRETHILEFHS.

ARV PERE S A IR BALER F RIS, T ok
FEMBOSHEEE- mBEEOHESRORETSH
D, BRESCHFREURESCEHOEMIELED 2
ZEbHdL, T, BRICIIBERLEEEDLNVD
DO, BIRICIPBERMEREDTOLIL1H R0,

FRJEE PR B A D BRI I3 BT & #E 4 O R iR
ETHY, HEEE S L O SERIT R
BEDH LNV, BT, BEEd.LLTS

8 Hypertrophic Pachymeningitis (IEEHEIEE RO 1§ :
¥R MRI T1 38 EBICHEWTH F U7 Al THEHE
SNEEEORELRD S (KE)

BREOMREOEMES Y, H50%IIBWTEY
BEQ LR DD L. BERO2EMIBVTIE, B
BIL-6iRENhEFEO LR ER LA, SHEED
BEERZHREZEIMRICT, TIRHESZICBIT S
gadolinium (Gd) enhancement T, HEDIEE & [F
I Gd enhancement %5263 (B18). 35612,
BREFlICBVW T SKERFOMBICEET 2 &
FZONLMAESLRDH LN

ERELTE, PHFE~KBEDRBREAT A
NIZIZR TRERGRFI OBBEM TR 5300, fiF
MEIF & LTiE, FLLTY27T72277 3 FAF
Bwbehad, 7HEFF7N A PLFH—}
DEPELIRE SN TV L0, KEIZBWTiEE
T B RIS RFTH B, REFRIIOWT
DHEFEIX LS TRy,

FbHVYIC

Plt, BEHRS LUBEREFEERIIBVTHER
BISEEE DB\ SLE, _—F = v MRIZE TS B
HEREL, HERSZVWIEREFEEIATHS
ANCA BEHOEEMER LDV THERRE L /2.
N—F v MROFRHEREZHNELT, AP
Fulk - PLAHEMBA IS - ANCA & vio - ATHME
PR MEREZERT S I LIZEREY. 57k
B4 OMBHPRBEE LT 2 2%EA2 R4 LTy
EPOVTHLPMIL TR ZEHEETH S,
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Laminoplasty for cervical myelopathy caused by
subaxial lesions in rheumatoid arthritis

Yosamrro Mukal, M.D., NoBoru Hosong, M.D., HIRONOBU SAKAURA, MLD.,
TakaHIrO IsHn, M.D., Tsuvosmt Fuchiva, M.D., Kengu Furwara, M.D.,
TakesH Fuy, ML.D., axp HEK: YosHikawa, M.D.

Department of Orthopedic Surgery, Osaka University Graduate School of Medicine;
Department of Orthopedic Surgery, Osaka Prefectural Hospital; and Department of
Orthopedic Surgery, Osaka Koseinenkin Hospital, Osaka, Japan

Object. Although controversy exists regarding surgical treatment for rheumatoid subaxial lesions, fo detailed
stucies have been conducted to examine the efficacy of laminoplasty in such cases. To discuss indications for
laminoplasty jn rheumatoid subaxial lesions, the authors retrospectively investigated clinical and radiological out-
comes in patients who underwent laminoplasty for subaxial lesions.

Methods. Thirty patients (11 men and 19 women) underwent laminoplasty for theumatoid subaxial lesions. The
patients were divided into those with mutilating-type rheumatoid arthritis (RA) and those with nonmutilating-type
RA according to the number of eroding joints. As of final follow-up examination laminoplasty resulted in improve-
ment of myelopathy in 24 patients (seven with mutilating- and 17 with nonmutilating-type RA) and transient or no
improvement in six (five with matilating- and one with nonmutilating-type RA). In the group with mutilating-type
RA, significantly poorer results were displayed (p << 0.05). In most patients preoperative radiographs demonstrat-
ed vertebral slippage less than or equal to 5 mm at only one or two levels. Postlaminoplasty deterioration of sub-
axial subluxation and unfavorable alignment change occurred significantly more often mn patients with mutilating-

type RA (p < 0.05).

Conclusions. Patients with nonmunlaung-type RA can benefit from laminoplasty for mye]opathy due to subaxi-

al Iesions.

KEY WoRDSs - »

HEUMATOID arthritis commonly involves the cervi-
cal spine, and instability and neural compression

are notorions complications. These disorders occur

predominantly in the upper cervical region, where surgical
treatmments have been well documented.*3'¢ Converse-
ly, great controversy remains regarding subaxial lesions,
such as destruction of facet joints, intervertebral discs,
endplates, and spinous processes or inflammatory changes
in surrounding soft-tissue support, all of which can lead to

hypermobility, subluxation, or step-ladder deformity.>3"%

14.22.25.26

Vertebral 1nstab111ty and rheumatoid granulatmn lead to :

spinal cord compression. In the subaxial region, relative-

ly minor vertebral translation is more likely to result in

spinal cord compression than changes in the upper cervi-
cal region, because of the narrowness of the spinal canal.
Although multilevel instrumentation-augmented fusion is
widely used for subaxial rheumatoid lesions,” some au-
thors have reported finding instability at levels adjacent to
fused segments.»%? Fusion-related reduced neck mobili-

Abbreviations used in this paper: RA = rheumatoid arthritis;
ROM = range of motion,

J. Neurosurg: Spine / Volume 100/ January, 2004

lanﬁnopla$ty »  rheumatoid arthritis . subluxation . myelbpathy

'ty can affect swallowing and daily activities in patients

with RA.

Laminoplasty was originally indicated for myelopathy
due to cervical spondylosis or ossification of the posterior
longitudinal ligament, and satsfactory long-term results
have been reported.’>* We have performed laminoplasty
for RA-related subaxial lesions in expectation of preserv-
ing cervical ROM and avoiding drawbacks associated
with arthrodesis. No detailed study regarding laminoplas-
ty for these lesions has previcusly been conducted. We ret-
rospectively evaluated clinical and radiological outcomes
after performing laminoplasty for subaxial lesions and
dlscuss the indications for this procodure

Clinical Matenal and Methods
Patient Population

Between 1990 and 2000 79 patients with RA under-
went surgical intervention for subaxial Iesions in our hos-
pitals. Instrumentation-augmented fusion was performed
in 47 patients, and the remaining 32 patients underwent
laminoplasty. Follow-up data in two patients were insuffi-
cient; thus, 30 cases (11 men and 19 women) formed the

7
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basis of this study. Twenty-eight patients underwent C3-7,
one patient C4-T1, and one patient C2-5 decompression.
This was not a randomized study, and criteria for selecting
either laminoplasty or arthrodesis depended on individual
surgeons. Laminoplasty was generally indicated in the fol-
lowing cases: 1) when subaxial subluxation was relative-
ly mild and no cervical kyphotic deformity was present;
and 2) when the main symptom was myelopathy without
significant neck pain. Progressive myelopathy represented
the main symptom in all 30 patients. All patients fulfifled
established criteria for RA. The mean age of patients at
surgery was 63.9 years (range 46-82 years). The mean
duration of RA was 16.2 years.(range 3-48 years) before
surgery.

Each patient was screened for osseous erosion in 68
joints throughout the body by an independent rheumatol-
ogist. Patients were divided into two groups according to
the number of eroding joints: mutilating-type RA (12
cases), in which more than 40 joints were affected, and
nonmutilating-type RA (18 cases), in which 40 or fewer
joints were affected.®®® In all patients subaxial subluxation
of at least 3 mm was present. Concomitant atlantoaxial
subluxation and/or vertical subluxation was noted in 21
patients: atlantoaxial subluxation in 10, atlantoaxial sub-
luxation and vertical subluxation in five, and vertical sub-
luxation in six. Two patients had previously undergone
upper cervical fusion for the treatment of antlantoaxial
subluxation and/or vertical subluxation. . .

Interventions involved two types of laminoplasty: en
bloc procedure in 24 patients and midsagittal splitting
procedure® in six. En bloc laminoplasty was performed as
follows. The spinous processes were removed and bilater-
al gutters were made at the facet-lamina junctions by
using a high-speed drill. On the hinged side, the inner cor-
tex was preserved; on the open side, the inner cortex was
completely cut down to the epidurat space. The laminae
were elevated en bloc, and the removed spinous process-
es were used as a strut graft to hold the opened laminae. In
the midsagittal splitting laminoplasty, the spinous process-
es were split in the midline by using a high-speed drill,
bilateral gutters were made at the facet-lamina junctions,
and bone graft was used as a spacer. In most patients au-
tologous bone chip graft was placed on the hinged gutter.

Twenty patients underwent laminoplasty only. Con-
comitant occiput—C2 or C1-2 fusion was added to lamino-
plasty in five patients each. In all patients in whom con-
comitant upper cervical fusion was conducted, the
primary myelopathy-inducing lesion was located in the
subaxial region. Postoperatively, a cervical coliar was rou-
tinely worn for 1 month by patients who underwent lam-
inoplasty alone. Patients who underwent concomitant up-
per cervical fusion were placed ina halo jacket for 1to 2
months.

Radiographic Evaluation

Consecutive tadiographs were examined to determine

the number of levels displaying vertebral slippage (= 3
mm), extent of slippage, and ROM between C-2 and C-7
on lateral flexion—extension x-ray films. Sagittal cervical
alignment on lateral neutral radiographs was classified as
lordosis, straight, or kyphosis. All radiographic measure-

8
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ments and classifications were performed by one of the
authors in a blinded manner.

Clinical Evaluation

Neurological impairment was evaluated according to
the Ranawat classification system® (Class I, no neural
deficit; Class II, subjective weakness with hypemreflexia
and dysesthesia; Class ITIA, objective weakness and long
tract signs but ambulating; and Class ITIB, objective
weakness and long tract signs but not ambulating). Neck
pain was also classified using the Ranawat grading system
(0, none; 1, mild; 2, moderate; and 3, severe). The ambu-
latory ability was classified into four grades (0, can ambu-
late outdoors without aid; 1, outdoors with aid; 2, indoors;
3, needs a wheelchair; and 4, bedridden). Neurological
status was examined just before laminoplasty, 6 months
later, and at final follow-up evalvation. For patients
who underwent revision surgery, neurological status just
before this procedure was used as the final score. The
mean postoperative follow-up pericd was 3.5 years (range
1-9 years).

Statistical Analysis

The chi-square test or Mann—Whitney U-test was used
for statistical analysis. Probability values less than 0.05
were considered statistically significant. Analyses were
performed using JMP statistical computer software ver-
sion 5.0 (SAS Institute, Cary, NC).

: Results
Radiographic Evaluation

Preoperative dislocation was noted at one level in 22
patients, two levels in five, three levels in two, and four
levels in one. Preoperative slippage was 3 to 5 mm in 26
patients and greater than 5 mm in four patients. At final
follow up, eight patients (six with mutilating-, two with
nonmutilating-type RA) exhibited progression of slippage
(Table 1), in two of whom the slippage site dlsplayed
spontaneous fusion and stabilization.

Preoperative sagittal cervical alignment was considered
lordotic in 17 patients, straight in 11, and kyphouc in only
two. Postoperative alignment changes occurred in only
five patients (four with mutilating- and one with nonmuti-
latmg—type RA) Significant differences in deterioration of

TABLE 1

Correlation between postoperative radiologically
documented deterioration and subtype of RA

RA Type
Nonmutilating  Mutilating p Value*
increase or new
development of slippage 20f 18 6of12 <0.05
change of alignment
lordosis to straight 1 1 <0.05

lordosis to kyphosis
straight to kyphosis 1

* Statistical analysis according to chi-square test.

J. Neurosurg: Spine / Volume 100 / January, 2004
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Laminoplasty for rheumatoid subaxial lesions

TABLE 2
Surmmary of clinical dara in 30 patients with RA®*

Neurological Deficit Classt Walking Function Grade

Case Ape (y1s) Postop RA
No. at Op, Sex FLJ {yrs) Subser Op Preop 6 Mos FU Preop 6 Mos FU
1 62, F 3.5 NM EB A I I 3 0 0
2 61, F 1.5 NM EB & UF 1A 1t I 0 [ 0
3 55, F 45 NM EB ma 11 I H 0 0
4 70,F 25 NM EB & UF IHA I I 2 1 1
5 " 52,F 3.5 NM EB II1B A A 4 2 2
6 61, F 3 NM MS 1IIB A IItA 4 2 2
7 82, F 1 NM MS I0A HIA IIIA 2 1 1
8 76, F 3 NM MS IHIB IIA OIA 4 3 3
9 72,F 5 NM MS A IIA A 3 2 p
10 6%, F 4 NM MS THA i1 i 2 1 1
11 60, M 6 NM MS & UF 1A il 1 2 0 0
12 41, F 2 NM EB 1A ma - A 2 1 1
13 73, M 6.5 NM EB & UF A Il n 0 0 0
14 66, M 2 NM EB & UF IIIA I )i 2 1 1
15 . 67, M 2 NM EB & UF IIIB It n 4 2 2
16 70, F 3 NM EB 1B A A 3 2 2
17 5. M 1 NM EB 1A 11 H 0 0 0
18 54, F 9 NM EB niB 1A - B 4 2 3
19 . 66, M 2 MU EB & UF IHA 1I 1 2 1 1
20 64, M 5 MU EB 1B A 1B 3 2 4
21 66, F 3 MU EB IIIA I I . 1 0. 0
22 56, M 5 MU EB 1IiB us 1B . 4 4 4
23 70, M 6 MU EB 1B 11 nm 3 1 1
24 . 46,F 2 MU EB & UF 1B 1B J1133] 4 3 4
25 5LF 8 MU EB A I 1A 1 1 2
26 62,F 4 MU EB HIB A - A 3 2 2
27 70, F 1 MU EB 1B - IIA 1IA - 3 2 2
28 66, M 1 MU EB . e ImA - A 3 1 1
28 °  6LF 1 MU . EB&UF . IA A =~ A 3 2 2
30 - °55,M - 3 MU EB & UF - A S IHB 1 1 4

"“EB = en bloc laminoplasty; FU = follow up; MS = mldsagmal splitting laminoplasty; MU = mutilating; NM = nonmuulaung. .

UF = upper cervical fusion.
T Accordmg to the Ranawat classification system.

subaxial subluxation and ahgnment change were observed
between the two groups (Table 1),
The mean ROM in the sagittal plane between C-2 and

C-7 was 29° preoperatively (range 6-63") and 11.4° post--

operatively (range 0-31°). The mean ROM decreased to
39% of its preoperative value following laminoplasty. In
five patients no motion was displayed between C-2 and
C-7 because spontaneous fusion occurred at all levels after
lanunoplasty

Clmxcal Evaluanon :

Preoperatively, 14 patients reported no neck pain, 15
experienced moderate (Grade 1, five patients; Grade 2, 10
patients) pain, and only one patient suffered severe (Grade
3) pain. In the 16 paticnts with preoperative neck pain, 10
indicated pain relief by one or two grades, but the remain-
ing 'six complained of the same level of pain at final fol-
low- up. Postoperatlve deterioration of neck pain occurred
in only one patient. -

All 30 patients Suffered myelopathy preoperatively:
Class II1A in 17 patients and Class IIB in 13, Postoper-
ative improvement of at least one Ranawat class occur-
red in 24 patients, with improvement maintained unti!
final follow up in 20 (Table 2). Although six patients had
-no neurological improvement in Ranawat class, ability to

J. Neura.i‘urg.' Spine / Volume 100 / January, 2004

walk improved ‘postoperatively by at least one grade in
five patients, with the improvement maml:alned until ﬁnal
follow up in four (Table 2).

Of five patients in whom neurological detenoratlon re-
curred, in three with mutilating-type RA, significant slip-
page or vertebral coliapse developed; two needed revision
surgery comprising occiput-upper thoracic fusion with in-

. strumentation (Fig. 1) and one died suddenly of respiratory

dysfunction 2 years after laminoplasty. In the remaining

“two patients, reasons for deterioration were unknown,

Finally, patients could be divided into two groups based
.on ontcome: Group A (24 cases), in which improvement
of myelopathy was demonstrated through final follow up,
and Group B (six cases), in which only transient or no im-
provement of myelopathy occurred. The prevalence of
mutilating-type RA was 29.2% in Group A and 83.3% in
Group B, representing 2 significant difference {p < 0.05).

_ Preoperative radiological disorders ‘did not significantly
- affect clinical outcome after laminoplasty (Table 3). -

Discussion

Studies of cervical lesions in patients with RA have pre-
dominantly focused on the occipitoatlantoaxial complex,
whereas subaxial lesions have received less attention. Few

- detailed descriptions of surgical interventions for subaxial

-9
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A B

FiG. 1. Lateral radiographs obtained in a 46-year-old woman with mutilating-type RA.  A: Preoperative radiograph

revealing vertebral slippage at C3-4 in flexion. B: The patient underwent laminoplasty and myelopathy improved from
Ranawat Class IlIA to Class I.  C: Four years postoperatively, new development of slippage occurred at C4--5 followed
by collapse of the C-4 vertebral body. Myelopathy deteriorated to Class IIB.  D: Posterior instrumentation—augmented
occiput-T4 fusion was performed. Iliac bone graft was added throughout the instrumnentation area. The patient became

ambulatory after reoperation.

lesions have been reported. Although laminoplasty has
been widely conducted to treat degenerative cervical dis-
ease, it has not been generally applied to rheumatoid sub-
axial lesions because of related postoperative instability
and poor results.

Most authors of reports on subaxial lesions have dis-
cussed spinal fusion. Ranawat, et al.,** reported poor re-
sults after anterior spinal fusion for subaxial lesions and
recommended posterior fusion. Some authors have insist-
ed that decompression is unnecessary in cases of RA-
related myelopathy, as long as solid fusion is attained;"
however, subaxial compression of the neural elements can
also be caused by soft tissues, including pannus formation
and extradural rheumatoid nodules. Santavirta, et al.,®
therefore reparted that reduction of subluxation and pos-
terior fusion without laminectomy should be limited to
patients in whom signs of cord compression are absent. In
their series, vertebral collapse or new subluxations were
found at the level adjacent to posterior fusion in some
cases, and they indicated the risk of new subluxation
below or above the fusion caused by mechanical stress
from segmental arthrodesis. Olerud, et al.,® have recom-
mended total cervical fusion extending to the upper tho-
racic spine to avoid complications adjacent to the fused
segrment.

In the surgical treatment of subaxial lesions, rigid stabi-
lization has been considered crucial, but total cervical fu-
sion would represent overtreatment for subaxial lesions.
Based on the belief that some patients with RA harboring
subaxial lesions can be successfully managed by undergo-
ing decompression alone without solid fusion, we have
performed laminoplasty, a very simple procedure that can
preserve mobility of the cervical spine. Compared with
laminectomy, kyphotic deformity or malalignment is well
known to be reduced following laminoplasty with preser-

10

vation of posterior structures.'"” In the present study, most
patients underwent placement of an autologous bone chip
graft on the hinged gutter, mainly at the level of subluxa-
tion, and we expected local fusion to develop. We antici-
pated both prevention of cervical instability and preser-
vation of cervical ROM. As a result, cervical ROM was
reduced to 39% after laminoplasty. Although some pa-
tients indicated complete loss of motion between C-2 and
C-7 after laminoplasty, the reasons for such total fusion
remain unclear. The quantity of bone graft on the gutter

TABLE 3

Correlation between prepperative severity of
subaxial subluxation and result of laminoplasty*

Symptomatic Outcomet

Vaniable Group A Group B p Value

no. of cases 24 6
ratio of NM/MU RA cases 1777 15 <0.05¢
no. of levels w/ slippage

1 18 4 NS§

2 4 1

3 2

4 1
slippage >5 mm 3 1 NS§
alignment

lordosis 13 4 NSt

straight £ 2

kyphosis 2 0

* NS = not significant.

1 Group A, improvement of myelopathy and maintenance after lJamino-
plasty; Group B, only transient or no improvement of myelopathy after
laminoplasty.

1 According to chi-square test.

§ According to Mann—-Whitney U-test.
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FiG. 2. Lateral radiographs obtained in a 55-year-0ld woman
with nonmutilating-type RA.  A: Preoperative radiograph reveal-
ing subaxial lesions, such as vertebral slippage at C3—4, facet joint
erosion, endplate erosion, and spinous process erosion. Vertical
subluxation was stabilized. B: Five years after laminoplasty, de-
terioration of vertebral slippage was not found. Neurological
impairment had improved from Ranawat Class TIIA to Class II.

seems unrelated to the number of fusion levels. In most
patients, other :than those with mutilating-type RA, not
only was radiological stability achieved after laminoplas-
ty but sufficient mobility in the cervical spine remained
for daily life (Fig. 2).

Even if subaxial subluxation is not so severe at surgery,
it is often progressive irrespective of treatment in patients
with mutilating-type RA. Oda, et al.,"” stated that the RA
subset reported by Ochi, et al.,'® represents a good indica-
tor of progression of subluxation at both upper and subax-
ial cervical regions, and that the mutilating-type RA group
is at high risk for development of subaxial subluxation.
In our study, deterioration of slippage and postoperative
changes to cervical alignment were found significantly
more often in the group with mutilating-type RA than in
the other. In the group with nonmutilating-type RA, 17
(94%) of 18 patients experienced improved myelopathy
and no recurrence of neurological deterioration, whereas
five (42%) of 12 patients with mutilating-type RA experi-
enced poor results. Intergroup clinical outcome thus dif-
fered significantly. Significant deterioration of cervieal
alignment due to increased slippage or vertebral collapse
requiring revision surgery was noted in three patients
{27%}) in the mutilating-type RA group. This deterioration
of alighment was the main reason for poor results in these
patients. Although preoperative radiologically document-
ed disorders in patients with both mutilating- and nonmu-
tilating-type RA were relatively mild, mutilating-type RA
was associated with a significantly higher rate of deterio-
ration of subaxial subluxation after laminoplasty.

The study population did not represent all patients who
had undergone surgery for subaxial lesions related to RA.
Many patients with severe subaxial lesions underwent
posterior spinal fusion and placement of instrumentation
across the entire cervical spine and were not enrolled
in the present study. Retrospectively, we found vertebral
slippage of less than or equal to 5 mm at only one or two
Jevels in most patients. In these patients, nonmutilating-
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type RA was associated with good results, whereas muti-
lating-type RA was associated with poor results. We
therefore believe that patients with nonmutilating-type
RA can benefit from laminoplasty for myelopathy due to
mild subaxial lesions. Conversely, good laminoplasty-re-
lated results in patients with mutilating-type RA should
not be expected, even if radiological changes appear triv-
ial before surgery.

Conclusions

Based on our results, we found that most patients with
RA, except those with mutilating-type disease, can bene-
fit from laminoplasty for subaxial lesions in which the
degree of slippage is less than or equal to 5 mm in only
one or two levels. Neurological improvements and pre-
served neck ROM ensure high quality of life in patients
with RA for a long period. Radiological changes were also
trivial. Laminoplasty can be undertaken more widely for
compression-related myelopathy associated with subaxial
lesions in patients with nonmutilating-type RA.

Disclaimer -
No benefits in any form have been received or will be received

from commercial parties chrectly or indirectly related to the subject
of this study. ]
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Abstract We reviewed 21 patients with rheumatoid
arthritis who had a total ankle replacement between
1984 and 2000. The average follow-up was 72 (15-169)
months. Clinical results were evaluated using the Amer-
ican Orthopaedic Foot and Ankle Society (AOFAS) score.
At the latest review, three ankles had been revised. Two
ankles were excellent, seven good, three fair, and 12 poor.
Eleven patients with 13 ankles had residual pain, with
radiographs showing a high incidence of radiolucent
lines. Migration of the tibial component was seen in 13
ankles and collapse of talus in nine. Although clinical
results were poor, patient satisfaction was not.

Résumé Nous avons examiné 21 malades atteint de
polyarthrite rhumatoide qui avaient en une prothése totale
de la cheville entre 1984 et 2000. La moyenne de suivi
était de 72 mois (15-169). Les résultats cliniques ont été
évalués avec le score de la Société Américaine du Pied et
de la Cheville. A la révision la plus tardive, trois chevilles
avaient été réopéreés. Deux chevilles avaient un résultat
excellent, sept un bon, trois un résultat moyen et 12 un
mauvais résultat. Onze malades, avec 13 chevilles
opérées, avaient des douleurs résiduelles, avec une grande
fréquence de liserés radiologiques. La migration du
composant tibial a ét€ noiée dans 13 chevilles et
I’enfoncement de 1’astragale dans neuf chevilles. Bien
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que les résultats cliniques étaient assez mauvais, les
patients étaient plutdt satisfaits.

Introduction

Rheumatoid arthritis injtially affects the ankle and
hindfoot in only a few patients; however, with time, the
joint 1s involved in numerous patients. Dereymaeker et al.
[2] reported that only 15% of patients with polyarticular
rheumatoid arthritis have some involvement of the ankle.
Miehlke et al. [9] reported that 52% of 300 patients with
rheumatoid arthritis with an average duration of disease of
9.5 years had ankle and subtalar affected joints. Conser-
vative therapy such as the use of orthoses and steroid
injections is the preferred treatment. Surgical therapy is
selected for painful and disabling cases for which
conservative therapy is ineffective. In general, ankle
arthrodesis is the primary surgical treatment; however, the
long-term results are not always good. Lance et al. [7]
reported that pseudarthrosis occurred in 22% of their
patients treated in this way. The loss of ankle motion
caused by arthrodesis increases strain on small joints of
the ipsilateral foot, and many patients experience degen-
erative changes in the subtalar and midtarsal joints [8].
Patients with rheumatoid arthritis who require surgery
usually already have degeneration of the subtalar and
midtarsal joints. If arthrodesis is done, fusion of the ankle
and hindfoot will result. Patients with bilateral ankle
arthrodeses have functional problems with gait,

Total ankle replacement that can relieve pain while
retaining ankle movement is important for patients with
rheumatoid arthritis. The purpose of the current study was
to evaluate results and present problems of total ankle
replacement in patients with rheumatoid arthritis,

Patients and methods

Thirty-two ankles in 26 patients with rheumatoid arthritis had tota!
ankle replacements between 1984 and 2000, There were two men
and 24 women. Six patients received bilateral total ankle replace-
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