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= Abstract =

Spinal Diseases and Surgery in Rheumatoid Disorders

Ki Chul Park, Ye Soo Park

Department of Orthopaedic Surgery, Guri Hospital, Hanyang University College of Medicine,

Kyunggi-do, Korea

Rheumatoid disorders are chronic multi-systemic diseases of unknown cause.
characteristic feature is persistent inflammatory synovitis usually involving peripheral joints in a
symmetrical distribution. Features of spinal involvement in rheumatoid disorders include erosive
synovitis, ligamentous subluxation, osteopenia, and vertebral-body fractures. In this article,
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The

authors describe common spinal disorders in rheumatoid diseases and also spinal surgery.

Key Words: Rheumatoid disorders, Spinal surgery
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Fobel s AR AFe] AR GO Die] oy
A 9da a1 ANEEE 3-FF o}lel(atlanto-axial

subluxation) (65%), 33 A4l o] 5 (atlanto-axial im-

Fig. 1. Unilateral facet arthritis of atlanto-axial joint in
RA patient.

Compressed
spinal cord
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paction) (20~25%), %33} o}&+ (subaxial subluxation)
(10~15%)7F tHEH el & 4 Shet.
olg]dt 329l o]3k 18591 Garrod7} AHA1S]

0

ule] 2A ] 3Rt A F 36%9] o|FES Kk
uk Qlek (1), o™ vu}El* él&u B AR
AW ok 60~80%2 HIE d ARE E3] W
Aste Aoz d#A °‘1’+ 23). FHRE 55
o] 7p &3k I FAdolr, 2¥ ﬂer B AA 9l
7HeA T Hol7|® s, oF 11~58%9 Aol
A A7 FAe] FuE 7| = gt 4-6).

o|gh-> H AFHIL olzhd & 9ow, Fuk HA

(synovial articulation), ¢33+ (cartilaginous articu-
lations), -3 P& (joint of Luschka), 71, Qo F-2 H,
QA% 27 SelA ol el WAL + Yrkd 1)

1) &-=F O}E 7 (Atlanto-axial subluxation, AAS)

ol BEEE WA BEAES WA BE T
A, A173F2] AW F3F %= 7] (odontoid process),
ligament) Akolell  EAstE
synovium-lined bursaollA] LAsl= w|gk A FulEo]
= golimtedof ofz WAsle b E3 B84
dEolth(md 2).

A BWAA WAsE FAdE FFHoE
Bd A= 9 vEe] Herhig {ulEel=
I 2 (theumatoid pannus)®] FA41& #4d o
ek w3 Qe o, stdFt K K A7 9

1 tl(transverse  alar

X

Fig. 2. 3133 o}lel¥(Atlanto-axial subluxation) (2).
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e A vhsskd, M3 e kb £ s
7%= el o3k gEF ofdTells 37kA ke
Z Yeld 4 o F39] X]E7](odontoid process
of axis)ell Wizl 337} Aoz o]Fdk Ak J&
Fulel 23] 3kake oF 65%0lA UEhles Ao
2 guHA ek olflell 4wt dol 22%, ¥ Fol
oF 7%oA A Zleg guA g (7.8).

2) &=3F AtHl 0| F(Atlanto-axial impaction, basilar
invagination, superior migration of the odontoid,
cranial settling)

Aole] I (occipito-atlantal
lation)@} 3F-3=3 34 (atlantoaxial articulation)ol] 4] =
I Az Ftaof o 27l3¢; o] HFE ghutet
© A4E Wik oleidt ddde] WAt o3ty
H ¥ Zbrain stem)e hEbslAU Kol Y F
g ok3hAZ 4 Ak 3). o] ARE FEE of
97 Brb UGS HolEu

3) £33l Ol=r7*(Subaxial subluxation)

ol & AR FollA A773F AolellA wAslH, Al
3-4, 45733 ZhollA 7bg E3] A= Ao &
#HA hek@® 4). olu] AF3k B Aol wlE F
2 AR 37l vehe, g WA 2718 o
WA B9jollA] s FAlell vl 9] FAI7E A
o2 AHolxl= A H Atd 7]¥(step-ladder de-
formity)& HolFE Zlo] EAelgt ¥ & Uk o
Fol AFF Futo] WAy = 3k} (9,10).

Frubel s Azte] AFEE st A5 olAH

4 5

i L K i gom (11,12), $AE A

S articu-

|
ek
2

==
A HF FIAH(facet joint)e] o4,

Ao) g%, FA| AT A3, v)et Sel

A
E o ok
oo o

Rheumatoid arthritis patient

Routine screening for neurologic symptoms
or signs

Cervical spine radiographs or other imaging
if indicated

N

Cervical instability Normal stability

Evidence of instability
as defined in text
as operative criteria

No evidence of instability|
as defined in text A 4
persistent pain, or

as operative criteria, Routine
persistent pain, or | > follow-up
neurologic deficit neurologic deficit
| \

Atlantoaxial Vertical subluxation
instability of the axial

' ' v

Posterior C1-2 fusion| Posterior occipitocervical Posterior cervical
+laminectomy fusiontpreoperative fusion
traction +laminectomy

Postoperative immobilization and routine follow-up

Table 1. Algorithm of the treatment in RA patient (13).

Subaxial subluxation

Fig. 3. Atlanto-axial impaction (2).

Fig. 4. Subaxial subluxation (2).
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(3 =
=74 (Kummell’s disease) & °©] & =
| As

1
o= AE 24

Vertebral compression fracture (wedge or biconcave

configu‘ration)

Diagnostic workup: X-ray, MRI, DEXA (opf

tional: CT, bone scan)

DEXA T-score
between
-1and -2 SD

DEXA T-score <-2 SD

DEXA T-score
>-18D

A\
Primary Secondary

v
Evaluated on an
individual basis
Myeloma

Infection, burst
configuration,
posterior wall deficient,
neurologic deficit

losteopocosis|osteopocosis

/

. |

Osteosclerotic|
and
collapse

Matrix Appropriate
producing»|treatment for
tumor pathology

Consider vertebral
augmentation of
affected and at-risk levels

(T-L junction and
thoracic apex)

Consider vertebral
augmentation of
affected levels

Table 2. Algorithm of treatment in osteoporotic compre-

ssion fracture (13)

Consider vertebral
augmentation

$E, FF SF 4~6A7F o149 /Y AA Sol
ok,

2 % 2

s)3b AA 2 cheel el ek

() BZ7| HE: BHEEY HF TAS ony
Bo] Aete] Abont g AP Ael 5
AR oF 2F7ke] A A ok 10%9] FF gk
5 2tk agleg 27 BYS Al7|E Zlo| £
omz §3o BT al Bz g dlol way
& A% Zel wiA sl

@ +&F R AP A, Aol NG @
ot WPl vy mAol BHold FES B
U A% w3 3y 1] ghul
ok el A, 2AR MF Al FEA A
werg el fud Agol Awdeh B 3
ol 417 Fgol gla BFYAe] SRl el
HEH RS AYRAT A4 GFel AR
Aol #4564 NES AW Aol Beetn
FelA gleh olEd Xme] YA UHE F 29}

2 2).
A. # 3 A8 < (vertebroplasty)

TUEEA W% AL wdZol Tue 94
Az Boke] HEH ABolE BFekn A4H F
2% TaSE Yok oleld A% mPel oiA
o 4% AYAL WA el F ANES ol §
g A AYES ARG 5 Ak 14, 187900 &
Me o] & AL FolAl $AL M5 U 4Hdsto]
Ax A BAE T FAS FPAA BES A

Fig. 7. Vertebroplasty for severe osteoporotic compre-
ssion fracture.
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A7lE FEolth@d 7). o] E4e] TS %3HA
vk 2% 2AEE 1A 4 A T(thermal effect),
318" & h(chemical effect), %4 ZI}(mechanical
effect)7} AA=E 2 ek g} vkt T A A EQ]
A FUell ol Age FA, A 9
B zel ARE S Fuket] M4 A

A ARE AAFe A% A% Fo| PEF

>4 fot ‘P‘

r{% 4

& 27
g & glof A% Adslolol Yk 8). FUZ
& WAHT AAE AAY B A, R4

Fig. 8. Severe canal stenosis due to cement leakage after
vertebroplasty.

Fig. 9. Junctional fracture after kyphoplasty.

Al 4% 2008 —

71718] Adsol Folok 3w, €A ol i3t HAZ =
5, 2|3 AEES] F¢ AVIE AA e Hebe
wtanA delE fAS 2 A, g% hEe
FAst= Aol Er} (14-17).
B. T410]& A &7 43 < (kyphoplasty)
AME F2o] 7h49) obuk Wi El *14191 i%l%
A3l Algsle Yoz
g AMIES] §ES £Y T+ UE %@OI M“&,
H|go] svfolm ZErl = W 4o AWIEV}
FHHo g Q& At AH FAe F7L EA-e] W
Y 7hsAgel =& wdel ot (18-22) (2™ 9).
Fu 3FE
Ask gk W¥o] Qhe Aol & ol o7 &
dE @A APt =5 A 9F sk A
T 735 Bl sl Aarst qugg =
AlgPstoiol gkl 10) o
HhEl 3kaloll A wA S5 Aldske
A 71719 olsgtoln} s, shE T ohekdt ¥
TbesteE Addt FolE

Eﬂl

¢

oft

Q]HA

=
&=E 11).

D. A 34%

AZE Fgol YAY WHel Bua ATH F
A9l A5l A £ oz AY A £F A
Aok Aol vAAs 2ohgsel o9 gt 2
Ao A AW A FolA MAeln 3 92
o BEABE A5 U Foe] =B WAeA
W wH@0A ool W F# Aol Bud
A9 FF BA, W Agel AY Aol A4
4 Zgel 8% 5 Y 12)

Fig. 10. Posterior fusion.
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well 4= : frubel s Aol A x

4% AR FE—

Fig. 11. Pull-out of pedicle screw after posterior fusion in the patient with combined disease - RA, spinal stenosis,
osteoporosis. (A) preoperation, (B) postoperation, (C) follow-up.

EESE

Futel2s Aol A WAl 753k A
PR SR
Marie, Strumpell ol 2|8l *-&
AXFAL HEF AT S SAHLE 3l A4 9%
FulEls AgeE A7 WA, AF ¥R, -
Z TH (costovertebral joint)e FZ AW, 5A
=9 vgta A 3 Ao 473 (squaring of ver-
tebral body), F7+3 AFFe 371 A3

(o3

_zét oX N (E r-[m

o] =3
é‘o-”

o] HEH o2 FA %3 (bamboo spine)et TS ¢
A =3toll &3k A o] fukElch K o= 3
A, €}4, FR4E, ARE FoE FAHsle] A
A2 & Jebd g ik o]2gt AR A AATE £4
%2 AS HAE FH J1¥e e = (23). °
ol ZEAT F

|- 7+2+<3 (spondylo-discitis, And-
ersson’s lesion)e] HEAoll 2]&l] 7}3-4 2= (pseudarthro-
siso] FAEZ|E el 53] BAAAHFAANA
WEl = Q52 404 ol3lollA A Al whAsl= 35
2%, ool vehte #AF, MY ol A&KHE
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2%, £35 o3 FHol TAEE EAFQ FE ABLFoA Afse A AATH R wig kA
< 2o 24). BRI 7 S0l whEkA e A2 3ol A A= &
= vk AEEd 3% VEE A4 AN A
A = A F74 718 AEZ%(pedicle subtractraction osteotomy)I}

ol oFH Zulyy|s AT &2 o]gslo] Fwut Smith-petherson osteotomy, % %3 Z Z<(vertebral
% = % column resection)S A3 F Ut} (26). AEFE A

o] A7 A g Aolle B9 7189 BEE Fhetela o] &
2 X A73do] A AEE AR 3 A HE AZ, Fy A
25 fiksle A A& FZodslo] Al (sagittal) T -8 (coronal) gl
7} Aol W4 Al Z(decompensation)] AElE EQls}o]

Folgom A4 Austel A%

A=
F7F Wk ol d Agolle AT AW A Fo

o
Bedehad 13) @5). 7% AW A BAAA A of Wk @7, PR A FEEIAEL Smith-
A wkE e HEEA S okl AS FF petherson ATFEE, Xl AE B3 A7Y A
weol 7 Aeoleh ARA ARA AAA WL BES AWse Aol waHdtin delA g
RERA AR Aol QoA Axel Al
1

=

T2 2e Adste Aol AR Foll wldl
ei7h A% A57h St
JAY EF F8o| Wa

A4 3R] 3%l Fol g s]olof gt 2

Fig. 13. (A) 3D CT-image of
the spondylo-discitis
patient, (B) axial im-
age of CT in spon-
dylo-discitis  site.

Fig. 14. Pedicle subtraction
osteotomy and ante-
rior interbody fusion
in ankylosing spon-
dylitis with spondylo-
discitis patient. (A)
preoperation: coronal
and sagittal decom-
pensation, (B) pos-
toperation: correction
of decompensation.
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ol olglg <49 7h $1¢e 2argel AA
£ Eol7] 8l T AAG AA w1

HE RSt A7 A AXE AEstod H
£ dx3] Folx gt} o|AHH
olA 7= 7]¥gute] FHlEo] &=
Tl el o5 shAuE FA-FT
lesion)o] FHIEo] = Aol F
Sjoleh2e 14) (28).

olA7s ZAAA HFgeoz FckdE 2xl9
FE X FollA 719 aG7A] vhokgt vio] A
A ek 3).

Diffuse low back/SI joint
pain with spinal stiffness

| Suspect ankylosing spondylits (AS) |

X-rays/MRI

/

AS indicated by SI
joint involvement,

squared vertebral bodies, of AS

and ‘bamboo spine’

Deformity No deformity
N ¥

Work up other
causes of
back pain

Severe or with Not ?/vei;/he Leoand NS P;IiE:):IY Not response to
functional functional pac);ivity —| conservative
compromise compromise stretchin manafement
intsel:\;?eir?taitlan Sulfasalazine

MRI, magnetic resonance imaging: NSAIDs,
nonsteroidal anti-inflammatory drugs: Sl, sacroiliac.

Table 3. Algorithm of treatment in ankylosing spon-
dylitis (13).

5. 2ttt M= (Compression myelopathy)

AR RSl AR ¥F A

sgolul, F2 FHToIA LA Pl
&

=
i3]

3L
=
Al 2ge] Aol R BARE AN S
BubE A BRE, U4 594 FHEE

(diffuse idiopathic skeletal hyperostosis, DISH) Fz}oll
A e 2Zel o@ M4 vk wlge] i

Diffuse low back/SI joint
pain with spinal stiffness

Suspected diffuse idiopathic
skeletal hyperostosis (DISH)

X-ray/MRI

Absence of facet joint
ankylosis or sacroiliac
sclerosis

Presence of facet joint
ankylosis or sacroiliac
sclerosis

Flowing ossifications along
anterolateral aspect of more
than four thoracic vertebrac:
conservation of intervertebral
disk height between irrvolved

segments

Suspected ankylosing
spondylitis

See chapter 25

DISH confirmed

Symptomatic No symptomatic
stenosis stenosis

Surgical
intervention

Simple
analgesics/NSAIDs

and exercise

MRI, magnetic resonance imaging: NSAIDs,
nonsteroidal anti-inflammatory drugs: S|, sacroiliac.

Table 4. Algorithm of treatment in diffuse idiopathic
skeletal hyperostosis (13).

Fig. 15. Diffuse idiopathic skeletal hyperostosis. (A) preoperation, (B) compression myelopathy at posterior aspect in
thoracic spine, (C) postoperation: decompression and instrumentation.
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