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Clinical Significance of Bone Scan with **"Tc-MDP in Ankylosing Spondylitis
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To evaluate the diagnostic usefulness of quantitative sacroiliac joint scintigraphy and its clinical
significance in the ankylosing spondylitis, we measured SIS ratio (Sacroiliac Joint/Sacrum Uptake
ratio) by region of interest method in 52 patients with ankylosing spondylitis.

As compared with radiological grade, SIS ratio was significantly elevated in the early stage of
ankylosing spondylitis and returned to normal range in the late stage.

Scintigraphic finding of focal uptakes of radiotracer at multiple spinal apophyseal joints was
characteristic and proximal large joints were more involved than distal joints.

The incidence and extent of the arthropathy revealed by scnitigraphy exceeded that which was
clinically evident, and scintigraphy was more sensitive to detect symptomatic lesion than radiogra-
phy. Therefore, it is suggested that bone scan is useful for the early diagnosis and the assessment of
clinical activity of involved joints of ankylosing spondylitis.
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Table 1. Clinical Characteristics of Patients

Total No, of Patients 52
(M :F) (51:1)
* Definite AS 47
Suspected AS 5
Radiological Grade (Sacroitiitis)
0 2
1 3
2 10
3 23
4 14
Age mean (range, years) 29 (17—-62)
Duration of Disease 6.2
(range, years) (1—20)
HLA B27 (+) ; 96%
CRP (+) 94%

* According to modified New York criteria
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Fig. 1. Posterior scintigraphic image of sacroiliac joints
and sacrum. Computer generated image shows
the quantitation procedure of SIS ratio by ROI
method.

Table 2. Radiological Changes of Sacroiliac Joint

Grade 0 : normal

Grade | : suspicous changes
Grade 11 : minimal abnormalities
Grade 111 : moderate or advanced abnormalities

incidence of increased SIS ratio

Grade IV : aukylosis

0-1 11 111 v

* Grade depends on blurring, erosion, narrowing and Radiological grading

sclerosis of S—1 joint (New York grading system) ] )
Fig. 2. Incidence of increased SIS ratio according to

radiological grade.

Table 3. SIS Ratio in Normal Subjects and Ankylosing Spondylitis According to Radiological Stage

Radiological stage

Normal subjects Q-1 1 R v
(n=65) (n=5) (n=10) (n=23) (n=14)
SIS ratio Right 1.06 + 0.07 1.23+0.01% 1.15£0.12% 1.22 + 0.13* 1.11 £0.21
Left 1.05 £ 0.08 1.10£0.1 1.21 £ 0.12* 1.21 £ 0.12% 1.09+0.3
Mean £ S.D. * Compared with normal subjects, P < 0.05
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Sis Ratio

0-1 11 11T v

Radiological Grade
Fig. 3. SIS ratio in patients with ankylosing spondylitis
according to radiological grading.
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Table 4. Joints of Involvement According to Symptom,
Bone Scintigraphy and Radiology
joints of Symptom Scintigraphy Radiology
Involvement (%) (%) (%)
Hip 52 42 71
Knee 48 37 17
Shoulder 29 31 12
Ankle 17 17 2
Elbow 12 10 2
Wrist 6 8 0
Hand 6 4 2
Foot 6 15 6

T T T

40 60 80
percent

100

Fig. 4. Scintigraphic joint involvement of ankylosing spondylitis.
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Table 5. SIS Ratio in Ankylosing Spondylitis According
to Symptom Duration

Duration of symptoms in years

0-5 6—10 11—-20
(n=27) (n=13) (n=12)
SIS ratio Right 1.21x0.1* 1.16+0.18* 1,08£1.17
Left 1.20£0.14* 1.1520.24* 1,02+0.2
Mean £ S.D.

* Compared with normal subjects, P < 0.05



Fig. 5. Posterior view of bone scan with Tc-99m MDP in patients with ankylosing spon-
dylitis. A) Focal hot uptakes of radiotracer at multiple spinal apophyseal joints. B)
Ascending pattern of involvement from lumbar to thoracic spine.

Sis Ratio

1-5 6-10
Symptom Duration (Years)

11-20

Fig. 6. SIS ratio in patients with ankylosing spondylitis
according to symptomatic duration.

Z730|vt WAL ZAlell Hlsle] kA E ) e 4

%ith(Table 4), w&EH7|7ko] 10dolWlel #4&
SIS ratio7}t @*}Dﬂ wsted FrhElel 9%
A} 7Aoo A HAH U 7 o]t E QiEM A
(Table 5, Fig. 6).

o] Aol 4] HLA-B29o] kA
o} 7~8%¢l| ®idted &2 %A
Bl Aol Ale Ao

o] o 73?}% 19661 New York 3 9ol4 X-4
Aol 2l A3 AR 7|E9L AL

, 53 °l A 3ol 4 7?& wol Adse A
Z

2 oledz] 9 1;].8 ,9)

o)

B>
N
N
= R
*
}“‘ o
o LQL
E—L N
..~>l\1
2 g 2o
_O_o&
N
mir]r;
e [ of §
_I\:'z‘lwﬂiru
rJ&"X b
J&i‘id}‘arlo
o o > |
= -~
‘E‘"Wl‘zniooi
(o3
=g 2R
o P §o rE_!Zi‘—{NmZii‘lr
R S N A T

o2



—The Korean Journal of Nuclear Medicine: Vol. 25, No. 1, 1991—

of 2] AFabEo] Huslgom RAA HEoe) 27|
SIS ratioZ} Z7}=e] Qlelr) wrloe AHA o
ek shgeheon, webdl, HLA-B27e] o4al
ZAtoll A 7R A M ZEdof el Y AAEAL Mo

B B =
X-A AA A FA£AL BolAL} oe) 2B
w8} 27| 2lxlol B

7 ek :'a‘/“’“ £ A8k o)
7)ol = SIS ratior}

R BEEE
o2 yuiele] SHEE ol dlx

Joo & rlo H rir

o o ol Mo o 2 o

2 od-t-oll 4] HLA-B27 o} =¥ 96%E o}2 B389
%‘il%}ml AFHAF o327k 1930]34R A-L ol Aol
Sela, A Rt 43 gonl

34t
A2 AL Hel oI5 AR,

o] ¥-& oJ4l3k 42

2 Aol = A 554 2704 grade MI7HA
= SIS ratioz} S71sio] Ydm, Tk X-A1 244 A
3k 733t 8L Bool wrloll o] A7} A A o

Ak o8] Gatol sz aslE £2¢ w3 of

o 2aAEe Aste dAsHE iaolam. =3

7
oj el M= A4 tlzel v dhed ,]u] 174] ES -
Az Abolrl ldded
4317] i Foll ebde &
2 7=, Namely—o—‘“—fi— oFE 22 At
A Bl A 225 SIS ratior} X g ¥

2 sE 4738 #aksts SIS ratior} x| &oll o
& 23 HAolx o] && F 9l& Aozt B a6t gl
2t A7z} ofoll s HA A BrrE AT HA
o}, 2z, SIS ratios) $97)7ke] @A R Hol il

° % o rr o
of

Hal % z; o] e sE Dol Az F
48 Aoz datge, Ago] 72Hsn Aol A
A¢) J&a—s_— BAE F Q& AT HaAHEs B
Hehe A2 F4E Aoz Az,

) 2o 7

7&’4‘0 A Zogol| A SIS ratiod] Fr7le 2
d Aol A FAH L v B odFolAE
Z7MEIGE BAF 65%001A kel =
7helo] gl ot 35%0l A& dFolAul Fose] )
o}
SIS ratio® &7 3l vy e 2+ ROI(region of
interest) W 7 Slice wbl190] 9l=u] Ayreos'93}
o] 592 ROT o] BAITH oz o orjglz =7] A

thol]l 54 whHels ¥adlgen, £ AFdAx

ROI 89} -% o]-&-31e3 SIS ratio® S48k vh
AT Yt A ]-01]/‘3 SIS ratloA =29 Bl

e A gkt

e ot EAaA

22y}, Spencers
A3l BAUA SnlE GRAT B F)
Z7ks]o} Qe Aol &g Bl ofd sHel
273t PaquinE'®-¢ L/ST ratio(lumbar-to-soft
tissue) 9} S/ST ratio(sacrum-to-soft tissue) 2] 3
o] SIS ratioo] u}3led o omldt AAH o]} slgiont
2 0)%F o] 7} o7 2as v glow, A de o
$44 @3 Yok

714 Aol M Te-MDP7} §Hi %910 53]
ErdeRE 4FoE AT GRe F7ish Bk
291 4901 44312 A4n ALl 3% 442 TER)

Az E Aoz oA Yo, webd, WA

= Roal o

8-S el E Reiter 37, Crohnx3, ZAA, 4l

ok Al 5-0] Aglo| M E FAAAAL FA £ B
kg

S
4 glem g SIS ratiod] F7h= o7 A3l
£ 9l u|Bo]|F ] AAolel & 4 ok,
3L, GoldbergS?¥e A FA 33 S F9

o] 9l Ao A SIS ratior} F7}E ]
15} a Bergh%“)—\‘:— 71AA Agko g HA
& 43¢ SIS ratio®
Bhiez AAEg e \_‘?}°ﬂ el vl Eo]x <l Axtela
stk e, ol AE A4 A
QA 277 Al eg Al A e shest
o1, F A Abol A HAEE AdAdY) B2 Y Fd
5= o]2)3 SIS ratiod] ¥]5e]d whd& Rglsled

¥ -

ol

A de B I
o A
EE e o
°}m

rl.°i
E

2.:

ﬂ

A

za
N e
o
A,
rie
ru

e

Ju o :|o X oo w
i
T
M
)
o
o
oy
L
rO

)
pok
Ry
Y
)
©
o2,
XN
i
T



—Sang Eun Kim, et al. : Clinical Significance of Bone Scan with *™Tc-MDP in Ankylosing Spondylitis—

T EEAANA A b A B} g
BAEHE A wedsiglon], HAZGolnz s
ALY B S 4D £ s Aol Qo] BAbA AAL
ol wlsted ol SpAl HaE Zobd 4 gtk

mebd A4 Hadol ] Fd FaAe Andol

24 %

A4 Aol Bamel A 1A B Qg
o188 Hobshat 5 el AR A AFRRAE A
2 SISratio 24¢ 5% a4 208 AWl
AL A QA 23 v se) theT) Re AES
A5,

WAL A ) ol 271l Al gled
A SIS ratio 3¢ E% 494 o] F835H of
%9 5 glow HEguEe) A4S 02 2Bl 47
457 e Sol@ a4l BHH

AAFo] YN DAL TN FHL
A Holk FAL B pe] A% YA HH = A4
BEE BG4 Yoz wad AAlol ulse] oy
Eob e A% Mok gl Aod BANE 37
L DECELEEFEEDE P
A7 A0 8% Aoz Adee

REFERENCES

1) Wright V, Moll JM: Awnkysosing spondylitis. Br J
Hosp Med 9:331-341, 1973

2) McRae IF, Haslock DI, Wright V: Grading of films
Jfor sacroiliitis in population studies. Ann Rhewm Dis
30:58-66, 1971

3) Russell AS, Lentle BC, Percy JS: Investigation of
sacroiliac  disease: comparative evalution of

raiological and radionuclide techniques. | Rheumiol

2:45-51, 1975

4) Namely TC, Mcintyre J, Buse M, et al: Nucleogra-

phic studies of axial spowndarthritides. Avthritis

Rheum 20:1058-1064, 1977

ojojod, ubAfok oA, AWM, zxd, AR, 1
k=3 =

Fe ! FANE oS AADH/AEAHF v Ha

5

<

=z}
~

Bennet PH, Wood PHN: Population studies of the
rheumatic diseases Proceedings of the 3vd Interna-
tional Symposium, New York, 1966. Amsterdam,
Excerpta Medica Foundation, 1968, p 456
7) Lawrence JS: The prevalence of ankylosing spon-
dylitis. Br J Clin Pract 17:699, 1963
8) Schlosstein L, Terasaki PI, Bluesteone R, et al:
High association of an HL-A antigen, W27, with
ankylosing spondylitis. NEJM 288:704-706, 1973
9) Cohen LM, Mittal KK, Schmid FR, et al: Increased
visk for spondylitis stigmata in apparently healthy
HLAw 27 men. Ann Intern Med 84:1-7, 1976
Lentle BC, Russel AS, Percy JS, Jackson F1: Scinti-
graphic finding in ankylosing spondylitis. J Nucl
Med 18:524-528, 1977
Lentle BC, Russel AS, Percy JS, Jackson FI:. The
scintigraphic investigation of sacroiliac disease. [
Nucl Med 18:529-533, 1977
AR, olEd, olFE, AdE:
qAd g, PSR 2417171724,
1989
Hill HFH, Hill AGS, Bodmer JG: Clinical diagnosis
of ankylosning spondylitis in women and relation to
presence presence of HLA-B27. Ann Rheum Dis 35:
267, 1976
14) Hart FD, Robinson KC: Ankylosing spondviitis
women. Anun Rheum Dis 18:15, 1959
15) Vyas K, Ekem M, Seto H, Bobba Vr, Brown P
Haines J, Kirshnaurithy GT: Quantitative scintigr-

10

oy

11

~

12

~—

PR D

13

=

phy of sacroiliac joints: Effect of age, gender, and
laterality. AJR 136:589, 1981

Ayres J, Hilson AJW, Maisey MN, Laurent R,
Panayi GS, Saunder AJ: An improved method for
scarotliac joint tmaging: A study of normal subjects,

16

Pt

patients with sacroiliitis and patients with low back
pain. Clinical Radiology 32:441, 1981

Spencer DG, Adams FG, Horton PW, Buchanan
WW: Scintiscanning in ankylosing spondylitis: a

17

~—

clinical, radiological and quantitative radioisotopic
study. | Rheumatol 6:426-431, 1979

Paquin J, Rosenthall L, Esdaile J, Warshawski R,
Damtew B: Elevated uptake of *°™ Technetium meth-

18

=



TREEBEE | H25% F 19 A% S5 1991—

ylene diphosphonate in the axial skeleton in ankylos- 21) Rosenthall L, Kaye M: Technetium °°™-pyrophos-
ing spondylitis and Reiter’s disease: Implication for phate kinetics and imaging in wmelabolic bone dis-
quantilative sacroiliac scintigraphy. Avrthritis and ease. | Nucl Med 16:33-39, 1975
Rheumatism 26:217 -220 22) Wiegmann T, Kirsh J, Rosenthall L, Kaye M:
19) Rosenthall L, Kaye M: Observations on the me- Relationship  between bone uptake of " eem T
chanism of *°™Tc-labeled phosphate complex uptake pyrophosphate and hydroxyproline in  blood and
in metabolic bone disease. Semin Nucl Med 6:59 urine. | Nucl Med 17:711-714, 1976
-67, 1976 23) Goldberg RP, Genant HK, Shimshak R, Shames D:
20) Garcia DA, Tow DE, Kapur KK, Wells H: Relative Applications and limitations of quantitative sa-
accretion of **™Tc-polyphosphate by forming and croiliac joint scintigraphy. Radiology, 128:683, 1978
resorbing bome systems in rats: Significance in the 24) Berghs H, Remans J, Drieskens L, Kiebooms L,
pathologic basis of bone scanning. J] Nucl Med 17: Poderman J: Diagnostic value of sacvoliliac joint
93-97, 1976 scintigraphy with *°™ Tc-pyrophosphate in sacroiliitis.

Ann Rheum Dis 37:190, 1978




