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Rheumatoid Cervical Involvement

In Kim, M.D., Jung Man Kim, M.D., Han Chang, M.D.,
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Department of Orthopaedic Surgery, Catholic University
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Rheumatoid cervical involvement results from synovial process, causing capsular disten-

sion and destruction of ligaments and joint cartilage.

The most common lesions are atlantoaxial subluxation, vertical migration of the dens

and subaxial subluxation.

These conditions may compromise medulla and cervical cord. Therefore, it is very

important to detect the lesion in the early stage and to treat the patients before irreversi-

ble neurological involvement has occured.

We reviewed 43 patients with rheumatoid arthritis involving cervical spine who were

treated at St'Mary’s Hospital, Catholic University Medical College from January, 1986
till March, 1992 and the following results were obtained ;

1.

Fourty-three patients consisted of 5 men and 38 women aged 23 to 72 (mean, 49
years).

Of 43 patients, 26 (60.5%) were atlantoaxial subluxation ; 15 (34.9%), vertical migration
of odontoid process ;11 (25.6%), subaxial subluxation.

Duration of disease ranged from 4 months to 34 years (mean, 9.2 years).

. According to the functional classes of ARA., 14 patients had class II, 23 patients had

class III, and 6 patients had class IV.

Rheumatoid atlantoaxial subluxation and cord compression were classified into 3 types
according to its main causes on flexion/extension MRI; Type I: transverse ligament
laxity in 4 cases, Type II:erosion of the dens in one, Type III:retrodental granula-
tion tissue in one.

There was little relationship between symptoms and signs and the degree of subluxa-
tion and cord compression.
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7. The surgical treatment for instability, suboccipital and neck pain, and/or neurological
signs were : 1) atlantoaxial fusion with Rogeur wiring for atlantoaxial subluxation in 5
patients, 2) occipitoatlantoaxial fusion with C-D occipitocervical rod in 2 patients of

atlantoaxial subluxation combined with vertical migration of odontoid process,

3) anterior interbody fusion, posterior fusion and wiring in 2 patients each for the

treatment of subaxial subluxation.
8. Overall fusion rate were 81.8%.

Key Words : Rheumatoid arthritis, Cervical Spine
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Fig. 1. Radiographic measurements of cranial settling
a. W: Wackenheim line
M : McGregor line
R : Distance of Ranawat et al
b. Station of the atlas

|
|
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Fig. 2. A-P compression ratio=A/BX 100

1. Y 3 HEER

AP 23AM 7242 BF 494U AA7L
8oz YRENURL FAE 59 ol

(Table 1).

Table 1. Age & Sex Distribution

Age Male Female Total
20—29 1 2 3
30—39 0 5 5
— 40—49 2 10 12
50—59 1 18 19
60—69 1 2 3
70— 0 1 1
Total 5 38 43

Table 2. Disease Duration of Rheumatoid Arthritis

Duration No. of patients
—lyr 4
2—>5yr 8
6—10 17
11-20 10
21—30
31—
Total 43

2. ROIRI2M HEHS| o7t } JI8E

I=§=]
T

For A #FAG o|@7|e A Y
A A3 WARAZ 6del A 10d Aozt 178 2

7 Bk HF 9.2 AtH(Table 2).

ol #Fr}x] 2 ¥ 3] (American Rheumatism As-

sociation) 7}

o he 2%

TAZ olE #AAEY 7% AR
22X+ Class 17} 144, Class 7}

233, Class N7} 68l 24 AR #A Q] Folx] 24
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HWHo]l A% A$ AF ol§go] FUTHTable
3). 28y vaF 73 Class [olAE 143
FEEHQR, o)F 7|zbo] 1d o] BN =
4G #EEH vaF xU)dx ol#E & U
< AAFEATE FukX2A AR 433 F Class
M9 6818 AlY3tne Class T, VY 373 =5
Fgukg-& Yehioh

Table 3. ARA Functional Classes (By Steinbrocker et al)

Class Definition No. of patients
I Complete able to carry out all 0
usval duties without handicaps

I Adequate for normal activities, 14
despite handicaps of limited
motion at one or more joint

I Limited only to little or none 23
of the duties of usual occupation
or self care
N Incapacitated, largely wholy: 6

Bed ridden or confined to wheel
chair ; little or no self care

3 gld B4 ¥ A

438 % 2682 74l 8l°] routine screening
WAL AAME AF Wl 2EEAR UM A 17
B F34L AR FFIAYG. 299 F3e
EXNe AF EEASe] 78, 4A <EAEH S5
g, A4A Aol 33, A =¥REI} 284K
1, A73Fdez e AAlY 34 ¥ Hoffman
AAL &L Wartenberg A ¥4 W& Hole
HyperreflexiaZt = 257} 582, 3d A
BAA Azl d& WP At (Table 4).

Table 4. Clinical Symptoms & Signs

Symptoms & Signs No. of patients

Neck pain 17
Neck stiffness
Radicular pain in upper extremities

Weakness of upper extremities
Weakness of Lower extremities
Sensory deficit in upper extremities

LT W N WY ™

Hyperreflexia

4. Bhx YA ZHAL oA

P23 olgdF & ADIZ} 3mm ©)Folw FA %
AH AAME HEE B o, XE7] dEeles
A&7 Aol McGrogor A A4 4.5cm oA &
& Wackenheim A %22 £&A], Ranawat &
A7} gAE 15mm, A& 13mm ©l8d 2
L, 233} ol2TE 3.5mm o)A AW FA) A
7 A& HF WHol e Aoz BAFHAT.
FE AFHUL #5F ogT 7} 2681(60.5%),
&7 Aol 153(34.9%), 33 otg+7}
11#(25.6% )93, FH 27 vjdo] 133 (30.
2%), 0% A9 A 17(39.5% )0
=] 2Tk (Table 5).

Table 5. Rheumatoid Cervical Lesion

Radiologic findings No. of patients (%)

Atlantoaxial subluxation 26(60.5)
Upward migration of the dens 15(34.9)
Subaxial subluxation 11(25.6)
End plate erosion 13(30.2)
Disc space narrowing 17(39.5)

1) &5 olgy

ga ALY HAME ADIE #3 3mmollH A1
12mm7HA 2 Hd 6. 4mm%A 2(Table 6), o}&F
¥ AHz 239 28E AYsie 24 S 3
AP AAME B A o) A At

2) Xl&E7| Aol

AAE7] Aol 13U F 4ddMe 38
(Atlas ring)°] FF7|1 Ao $HA8] FL station
I9x2 o2 EF MRIY 94 ¥EH(Medullary
compression) A& YeRAT. UH A 118e
stage 24 25 AT XNE7] 4deolz 4
HA1 gdFezs A AR 55
E¥3 AAFHL Bolx gt

Table 6. Atlantodental Interval

ADI (mm) No. of patients
3.0—4.9mm 5
5.0—7.9mm 13
8.0mm— 8

— 597 —



3) £33t ol
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Table 7. Causes of Rheumatoid Atlantoaxial Subluxation &
Cord Compression

Type Causes No. of patients
I Loss of integrity of the transverse 4
ligament without definite
erosion of the dens
I Erosion of the dens 1
with intact transverse ligament
I erosion of the dens 1

loss of integrity of the transverse
ligament retrodental granulation tissue

bl
6. +2% x=

TES TF 2 AA F4 AAY WA A
AL 2 MRIZ AAFde guiivta #dse
ER

T

AEE ¢ F AU

(impending neurologic deficit) &7 & #%
ADIZ} 8mm o]/deli AA ket Aol g o,
B o] Futd £33 olg T}t 4mm o] ¥ Y
W, & XE7]9 gidolsd dF T2 et
4ol & We F40 duEE &9 F
5oz Attt ARTE L AAYAF 4
Y 233} olgT 28 & ALy 98 BT
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fEe ARFEL AIUN3n £ oL
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oL FHkRAAAA FAdNEe-E e W
AN AFZ4L AY e AHE $€3 routi-
ne screening WA ALV B&2F olgdTF 2 B
o] AAHAUY. F3 AA MRIY A3 2
FA] FRld ) ojgko 2 A E 7)o 2§ thecal sac
9 ghahe glRey FHgqtu 2L gTm A
AAe & thecal sac?] ¢ute] 24P L & & ¢l
2t Rogeur 24 & 0] 43 82F 13&L A
PZ MY A1y FHFLAE YAz 8
MY FA AN HAPGO M T o) e B

4 &8 YUK Fig. 3).
S 2

56M AR FupaA BEY o)z
L 129308 Fedd AT HE g A W
YAtk WY 6dARE F&BAY AT 22
THoE BYo| ErEEAL, WY e &
5 ¢33 € FAHdE, 94, 88 5 A9
W Ade WY 4 #EAH o2 ARA VSR E
Class Nith. 28131 HopA24 Axte FAol

Fig. 3. Case 1. Atlantoaxial instability due to lax transverse ligament
A,B. Preop flexion/extension lateral radiogram shows atlantoaxial instability with widening of ADI(8mm) and

disruption of sublaminar line in flexion.

C.D. Preop. flexion/extension sagittal MRI shows widening of ADI(<5) without definite cord compression.
E. Preop. flexion/extension axial MRI shows mild thecal sac compression with lax transverse ligament in

flexion (4m). However, thecal sac compression is relieved in extension.

F,G. Postop. radiogram shows solid union with Rogeur wiring.
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Aok AF AL AY BEFFT A BUAA
4(ADI, 2% :8mm, 414 ! 1mm)& Y2} 7
U3 AREF oot 5HT JFFFL AN
k. MR 3ldie] ojghe glo] X E7]9] v &
oz Q% BerAAdoz AAHJR AFZTIA
ot otgdy 2 Qg Hpqtd Aol AR A
Arole FEguto] 24Ho FAE o] 43 &
EF 13&S NB}AHFig. 4).

&3 3

234 AABAE 2dWRE B
3 mag Hz el £¥e F
o febRa4 ARE Pl

Q BAREF
2 a4
#4de 4

Z;}
&
2=
=

HY FF oldee AlA g@dEe FA4L ¥W=
YA FASY PAM HAME ADIE 12.6mm
2 IRE $5F olgT 271 YA,
MRI B¢ ol vmy A H4ehuta
A(A3F% rahg 150)& R} hyperreflexia
ol9ol& Fold AAFAE YAk Crutch fie-
Id tong & AHE-3ld 357 BAAE FREFZF
23S NAAH(Fig. 5).

&l 4

T4 AREARZ FeBde] JdFHE A&
<+ 7] d3 Hessth 3dARE $Edd,
84, gdad ¢

Fig. 4. Cases 2. Atlantoaxial instability due to dental erosion.
A,B. Preop. flexion/extension lateral radiogram shows atlantoaxial instability with widening of ADI (8mm) in
flexion (<?).
C,D. Preop. flexion/extension sagittal MRI shows widening of ADI (4®) and posterior dental erosion (<)
E. Preop. flexion/extension axial MRI shows widening of ADI (<) and mild cord compression with reactive
bone (4®) in {lexion.

F,G. Postop. radiogram shows reduction of atlantoaxial subluxation with Rogeur wiring.
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post op 1yr

Fig. 5. Case 3. Fixed atlantoaxial subluxation.

A,B. Preop. flexion/extension lateral radiogram shows fixed atlantoaxial subluxation with marked widening of
ADI ($2).

C,D. Preop. flexion/extenion sagittal MRI shows severe atlantoaxial subluxation (ADI:12.6mm) with cord
compression (¢).

E. Preop. flexion/extension axial MRI shows widening of ADI (4s), marked relaxation of transverse atlantal

ligament () and cord compression (A-P compression ratio : 50) (7).

F.G. Postop. radiogram shows rigid fixation with C-D.

occipitocervical rod.

A= WY A ARA &% 7] E=TE Class 9 Axolzn 87d 99 194 ¥ €34, &5 F
[Qth AZ=4e 9 AREE Moz #4, 43 484, #A82 3 € #8734
routine screening WA ZAMY B33 ojgTrt  o® F&¥E AFTVA NEeE L] A8 W
BAL Q. ADIE 6mm FEE W2 AsAE  dAth {24 Adxe FA, ARA VITE
ooy BorAAel g1, MRIA olgFs tE £ Class A2, #/1Y AFH 12HA B7%
°1 NSy FTde] FupHaA SolzFe 3 FH AF IH FAG olde SEI IF F
2 qhite] 7lERE 2728 Yehidth &2 AL itk BF % Ak 233 85F of
FaeEe Agsidoy @8 AR 5 ‘%?(ADI 6mm) 2 XE7] 43H 9 (station )

e ANWA ZaAT(Fig. 6). £ UEIRT a2 Aol o] 470l 9K
= -9—‘4' 3% REE FAFH vd 2 £33 o
45 27h HANYT ASY) ARAIE station N2

574 At $xz Fupxla BAge) wEe 10 AsATh o RY F AYLA e AFEEe
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Fig. 6. Case 4. Atlantoaxial Instability and cord compression due to retrodental granulation tissue.
A,B. flexion/extension lateral radiogram shows atlantoaxial instability with widening of ADI(6mm) and dirup-
tion of sublaminar line in flexion.

C,D. flexion/extension sagittal MRI shows cord compression due to retrodental rheumatoid granulation tissue (

).
S o] Alrye]l Z%¥(step ladder fashion)
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Fig. 7. Case 5. Vertical migration of the dens and subaxial sub-
luxation.
A. Inital radiogram shows atlantoaxial subluxation and ver-
tical migration of the dens without subaxial subluxation.
B. Three years and two months later, radiogram shows
stage III atlantoaxial impaction and end plate erosions.
Disc spaces are markedly narrowed.
C. Three months later, Radiogram shows subaxial subluxa-
tion of C3-4 and C5-6 and thinning of spinous processes.
D. Postop. radiogram demonstrating solid posterior fusion.
E. Sagittal MRI shows upward migration of dens and mild
medullary compression (4m).
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