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The Significance of Bone Scan in Malignant Bone Tumors
Han Koo Lee, M.D., Tae Ryoon Han, M.D. and Gwan Hwan Chiang, M.D.
Department of Orthopaedic Surgery, College of Medicine, Seou! National University.

Bone scans with***Tc-methylene diphosphonate were analysed in 44 patients with biopsy proven
malignant bone tumor who admitted Department of Orthopedic Surgery in Seoul National University
Hospital from March 1979 to June 1981.

The results obtained were as follows:

1. Cases, there were 21 cases of primary malignant bone tumors and 23 cases of metastatic bone

tumors.

2. Bone scan showed single lesion in 18 cases (86%) of 21 primary malignant bone tumors, and

mutiple lesions in 15 cases (65%) of 23 metastatic bone tumors.

3. There were 2 cases of cold area in bone scan of a reticulum cell sarcoma and a metastatic ade-

nocarcinoma.

4. In comparison of bone scan and roentgenogram by number of lesions, 96 lesions were positive

in bone scan or roentgenogram in 44 cases. In 21 primary maligmant bone tumors of 29 lesions,
24 lesions (83%) were positive in both bone scan and roentgenograms. In 23 metastatic bone
tumors of 67 lesions, 28 lesions (54%) were positive in both bone scan and roentgenogram,
40 lesions (42%) were positive in bone scan and negative in roentgenogram
5. In only 2 cases of multiple myeloma, showes positive in roentgenogram but normal in bone scan.
6. In metastatic bone tumor, bone scan showed 39 hot lesions without clinical symptoms as well as
27 lesions with clinical symptoms.

Key words: Bone scan, Malignant bone tumor.

YA EHULFo] FF4td ol 4He How O F
197214 olel A8 " Technetiuml AL ¥ g4 & ol 4
T EFFAE S U FEFY Aoz v
Ha e,

N

EFF R3 Aol4d FFEY JAzte e ¥

dl X Ao uWlF Fage FAY sp4elet, FAd)
+ FAo ¥ AR o) 2 w4 A Y&
oy WA =377t 1~1. 5cmel Abelw 8 =¥ 7}
40~60%0) Asloj ok WAE e 7] AArke] ol $ol
glet
a4 Y40t ez o] 8y =el g

ojel AAEE FFALANAH FFAY S B
7l R4, AT ok 24t Addita s Ay
St st WA AAE AW 4 34
T34 Bl A FFAE o148 AAE P44 £33
¥ 94eAS va F45%d RIS Yol mas
€ upole},

— 873 —



I

197903 4938 1981d 6¥7hx =k 2d 34U A
g Yd g Y] Qe TeF g
CZ2ARAR BAR 488 44 EFF FAR 4L
2 stden 2 3 44 &Fge] 218, Ael4 ¥
Fofo] 23 o 3l vh.

s FFe F4F0 92 Y gued 2
9 AFHT 24, AREFT 1, 94 AR 23T
F 28, ®4%F 30, e BTF 26, APA x2S
Z3} 9)sbFo] 27t Isolglm(Table 1), A4 &
Fore digte] 6u 2 AR Fred, el 3, &
vhel, bk, Alabel, wel, AYAS, d=HF, Hy
W, ZAF, HAF, Aokl xFel ZA Isielgdn
QA 7 vl kel 7 %51 49 o] e} (Table 2).

Table 1. Primary bone tumor

Table 2 Metastatic Bone tumor

1° Site Male Female Total
Lung 6 0 6
Stomach 0 3 3
Breast 0 1 1
Liver 1 0 1
Kidney 1 0 1
Bladder 1 0 1
Prestate 1 0 1
Lymphoma 0 1 1
Leukemia 1 0 1
Melanoma 0 1 1
Chordoma 1 0 1
Neuroblastoma 1 0 1
Unknown 2 2 4
Total 15 8 23

Male Female Total

daw FxE G4 FFGAA 1008 2065} 21
3 13 (62%) = ©ked, Aol4d ¥#FYAAE 23

QOsteosarcoma 9 0 9 o & 500 ok 60 #F 23k 79 (30%) B MY wH L 40
Chondrosarcoma ] 2 2 W o] 4to] 209 (87%) 2 Wl L-E& A= 34w
Fibrosarcoma 1 0 1 AMEEE 484 EFFAE SISt 243 164
Malignant fibrous histiocytoma 1 1 2 5dlelglom, Aold EF Sl AL Expst 159, A=
Ewing’s sarcoma 2 1 3 7t 8# 2 Fxb7t w@skeh(Table 3).
Multiple myeloma 2 0 2
Reticulum cell sarcom 1 0 1 ¢ o
Lymphoma 0 1 1
FF4 AME *Tc-MDP(methylene diphosphon-
Total 16 5 21 .
ate) ¥ 4839 .on, oA 20mCig) **Tc-MDP
Table 3. Age and distribution
Primary Metastatic Total
Age Male Female Male Female Male Female Total
0—10 0 0 2 0 2 0 2
11—20 7 1 0 0 7 1 8
21—30 4 1 0 0 4 1 5
31—40 0 0 0 1 0 1 1
41—50 1 2 2 2 3 4 7
51—60 2 0 6 1 8 1 9
61—70 2 1 5 2 7 3 10
71—80 0 0 0 2 0 2 2
Total 16 5 15 8 31 13 44
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Fig.1. Anormal bone scan, anterior and posterior view.

Rt « fPost- It

Fig. 2. A cases of metastatic lung cancer in 61 years old male. Bone scan shows multiple hot lesions
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Fig.3. A cases of osteosarcoma in right distal femur in 16 years old male.Bone scan shows cingle
hot lesion in right distal femur.

.Fig. 4. A cases of reticulum cell sarcoma in right ilium ot 70 years old male. Roentgenogram shows
destructive change, but bone scan shows cold lesion.

?
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¥ AYFAa 3~4A 7 AT F N AAGE
Ohio 410 gamma camera® A4 #FAE A P39
o, 34 A" % Y A4l 749 RHRE T
AR, F3 90 et AR A9t Y48 e
39€ Fohstd Ao g (Fig. ). FFAL
4 oz Vel HHFdA F2 siAY, WHA44
&AFo2 94 W4 (benign lesion)z H<Ad A%
e 4oz gEsg.om, 2198 A4 hot areayt
cold areaxl -8 4 o2 HE3H .

WAt AAe st @ A4 ¥4 &de] Sx®
xdagoen ALg FFANA F4oE U2 B4
s A4 dE H9E =4 4439,

PA4EA-L #FY FF, 4F FATY EAAYE
AEoR std ¢4, 4& AAsYH.

2 o

1) ¥

AeAd FFok 216 F 189 (86%)N A Y d4=R
velgtes, g4 E5F 249 1849 dalFd At
cibd) J 4§ vepligich 2394 AelA FF ol Al
 wkd H4rt 800 (35%), cbEA G40t 159 (65%)
olg =} (Fig. 2). 44908 #aF g4 2 s i+
Aol 2994, AolAo] 67842 A 9649 Lo gl
t}(Table 4).

2) EFAIR WAL AdHe| Him

A4 EFGAA Yoz Y44 29945 #F
Apgh wpAlAd AR A 25 4oz veld Y8 249
4£(83%) olgiod (Fig.3), 2 % #5444 cold area
2 Jebgd A5 AEd W4T AYAEZFI%
(Fig. 4). WAt £ 4 4ol eyt F54bdd 44
22 velg A%E b4 E4FY AYEY 1H4
elglen], WAl £RA4 Jdelgdovt FFA &4

o2 vehd A% 209 B4 EFFAAY &
o] 9l =} (Fig. 5-1, 2).

Table 4. Involvement of bone tumor

Primary Metastatic  Total
Single 18 9 27
Multiple 31D 14(58) 17 (69)
Total 21(29) 23(67) 44(96)

( ) : lesions

Aely FFFAAE goz YA 734F W
A4 2R FF4A4 2T Aoz AR AHE 28
W& 425019 e, G4l £A34 24doldoyd &
Fald] Aoz el AFE 3994+ (G8%) = 1F
198 cold areaz el H4E LAY} XF
o] Aolq 4t (metastatic adenocarcinoma)el vt
(Fig.6). 4AALA L ol FFA4L S44 3
4+ @4tk (Table 5).

3) lataAnte} A

44 FFFdAE g4 545 26 AR 44
A gsked, 2 98 Hede FAC dv $He
FFA W A 43 AR et e 4
= st g et

Aol4d EFUdAE dAFAE ebi 28FHE
FFA £F A AN AR Jeles, F4A ¢
A7 39RHdAE FH o2 Vel & $ odE e 2
det. bl A £ddAe d3FA sldlR 58
1A% 26894 oFdolgla, 2ddAHE E4delsl
o0, QAZAE VA gted g4 Ase
F52F FAQ 399 &£ F 34 £o]gl=k (Table 6).

Table 5. Comparison of bone scan and X-ray by No. of lesions
X-ray Bone scan Primary Metastatic Total
Positive Positive 24(83) 28(42) 52(54)
hot 23 0 23
cold 1 0 1
Negative Posiiive 13) 39(58) 40(42)
hot 1 38 37
cold 1 1
Positive Negative 4140 0 4(4)
Total (%) 29(100) 67 (100) 96 (100)
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Fig.5-1. Roentgenogram of multiple myeloma in skull, right ilium and righ: preximal femur of 51
ears old male.

Fig.6.. Roentgenogram and bone scan of matastatic adenocarcinoma in right ilium and lumbesacraf area-
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Table 6. Correlation with clinical symptoms
in metastatic bone tumors

Clinical symptoms

Postitive Negative

Bone scan  Positive 28 29
Negative 0
X-ray Positive 26 3
Negative 2
28
o o

EFAE A4 FHY4E ol g3t ¥4 g
& bl e dEzd Wyosd B4 F4£I% Awk
ol A a4l dgduet o «ug Aidekes AL
LW Fk deA go} s

193541 Chiewitzs} Hevesyst ¥P& #%Ald] &%
ol@l *8r, =Sr, ¥F, “Gafo] At4=e] fHou, »®
1971 Subramanian ' %o} *"Tc-polyphosphate®
FFAtel ol £ 48 AL g & o) Kalglo
#5:Tee kg7l 7F 6412k, Zubolvlal ZEs 140KeV
2 T4 o] Fahrld] Hew Beld K4 ¢ A
slo, fxbb we GAAd 4% Ao e AgHan
dom, EFFAd AH45E Q4% £ diphosphon-
ate pyrophosphate, polyphosphate®-°] §l.2.v dipho
sphonater} 3 4ol 1 FHEAC wal EFz2Ad|
H FTES Fob @ Ags L sl

RTed A4 gl & A Rold T4z eyl ¥
Egdoz g ¥4 e 4E 34 A
¥4 F45e] hot areaz veldc, #9*Tco] ¥4
H4-dl F40F SoAElE 3EE AL @gHAA o
2 o T3 g w3, zaAYe Fs
4 2 Y wis, NALFY wsl, 249 44
T A el glovt F9 W¥FYs} AN T
P 5ol g fgAsm g}, 1w

T A4 2 FWe 49 kg M E
Ao 24 trabecular bones) 4 s3] P49 Ao
1~1.5cmo] Aol of of 3}e], ¥ HalAe] 40~60%0°] 4
Ldsojok vzg YA 34,2 FF45 B4
L e veig 4 e fhd g4 29 FAHQ
Mg veblid. didoz B3 4L Y FLAI
# 53 Aol4d FFY aAckdl sl A AEMY uap
A #9uct o dulstz YUg Yo ¢yA g

25,1 k34 BA4E vEbE oy Aol E
A4 FAYLY F40 FolEEE a4 g9uyg
Fol4d & AL wyel),

B4 or EFF A hot areaZ el 4= 9k B
AxAome A%, WF, FuSo] oo, w=Teo
LAEFA ) Aol B3 EGE AS bR, A4,
HAESANE Vel 4+ glow, od8xd yzgtozy
Fol vt MM F, dRFAYY2, FTLYFYe =
71 M2 E A4 WA A E Jebdgz gge
FAELRAA R Jebds R, T4, Paget
Ay, ANAZF, 444 IJAZ5Y F4F, &
A, a4 AF S E debt o] ArtelA 2w
+ ag.

FFANA 449 A o FHo] hot areaR v}
Y25k Goergens'%!h2e]  8)8ld  cold areas
vdebdEln st o Eg4e wRol Asks A, ¥
st 7b b AR AL A EFYAGe]l wivEw wpat
A4 FHY4Y F901 2ol wis] Woel cold
areaZ JEeboI b, H2EY AL 149 A
ol YT AYAXEFAA FA44 £734 2 Fa}
LA E B2y FFA46  cold areaz Jebgto
¥ (Fig. 4) =3 1819 Aol Adte WAl £2A4
A 4olgl ot FF Ao} cold areaz Vel A A4
A3 ¥x =4 (Fig. 6).

Wb £ 4 FAOl H4AsE FHdA FF4
A JALAE vole A7t oF 2%uBAA YR
g2 340 il F5EF, TAA FolEE ¢4
EHFTYd, $RAES 2 FANE, FHER 2Y
e Eale]l FAA AYF H4e) 4. 4% gy
44 B33t 98 JdEbdvlElE F5404 A4
47 1Y 7 AT . AxEY P 21
Y iy EFF A4 HAAE FAE, &1
gl e FAHE FE SHAEZAA Y] 434
A EF3b3 8 £ & Jvehiglovd 344 J4LA
%+ Jdehigleh(Fig. 5-1,2). =8 $44 oy, 328
e ARt AFRd =z} Aoz Jehd
Jdod 2 o FAANE FPAstA (UL A4
F&S wulA4gel g WA & 7 Ut
FAEF S A © EF45F E 8§ RAE 23
€ #4EF, FEEFIAA RoIF 5 o482 9
oI g,

AU d4FF SN A FF4E dd2gsio e
Fell Alolst leX 9 o HE BAstEw o] £5419,
Shizari'”el] 93t #d&Fe 0%ANH b4 W@
+ 19HT s, AAEY A 2w iy B4
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1. 444 FFS 21a1% BEFo 9=, Aol4
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2. AL FZoke 189 B6%)NAH U HLE
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3. Awd EEAIAE 249 w4 FFFLEA
SEae ZE doA FF A8 ubad £3lel A}
Qon, Ael4d EFYANAE FF4R Aolst 245
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EIZ3 188 Reld A vehd cold area® Al
83taEs 2E ool 4 hot area vhERYEEL,

5. FF4E Aeld FFRAA dAFAt AR
28EAE EE 34 9AR 9VAAAE Fdez
el & oald & ng

REFERENCES

D A4, AE, 424, %A, AE AT
Strontium-85% A+-83t Bone Scanning® A4
A o] grbalel Mgt AT, A TAYAHFHA A
64 A4%:135—391, 1971.

2) A3, ¥44, John C. Shaw, 4T, ¢4

(AT 209 d4d $4. AP A
A Al 14F A1Z: 147—157, 1979.

3) Borak, J.: Relationship between the Clinical and
Roentgenological Findings in Bone Metastases.
Surg. Gynecol. Obstet.,75: 599, 1942.

4) Belliveu, R.E., and Spencer, R.P.: Incidence
and Sites of Bone Lestons Detected by *=Tc-p-
olyphosphate Scans in Patients with Tumors.
Cancer 36 : 359, 1975.

5) Ciirin, D.L., Bescent, R.G., and Greig, W.R.:
A Comparison of the Sensttivity and Accuracy
of the ¥=Tc-phosphate Bone Scan and Skeletal
Radiograph in the Diagnosis of Bone Metasta-
ses. Clin. Radiol., 28 : 107, 1977.

6) Ciirin, D.L., and McKillop, J.H.: Atlas of
Technetium Bone Scans, Philadelphia, Saund-
ers Co., 1-3:67—75, 1978.

7) Fletcher, J.W., Solaric-George, E., Henry,

R.E., et al: Evaluation of ™ Tc-pyrophosph-

ate as a Bone Imaging Agent. Radiology, 109

1 467, 1973.

Galasko, C.S.B.: The Pathological Basis for

Skeletal Scintigraphy. J. Bone and Joint

Surg., 57-B:353—359, 1975.

9) Gilday, D.L., and Ash, J.M.:Benign Bone

Tumours. Sem. Nucl. Med., 6 : 33, 1976.

Goergen, T.G.: Alazraki, N.P.,: Halpern,

S.E.: Heath, Victor; and Ashburn,W.L.: “Cold”

Bone Lestons: A Newly Recognized Phenome-

Med., 15:

8

Rg

10

g

non of Bone Imaging. J. Nucl.
1120—1124, 1974.
11) Goergen, T., Halpern, S., Alazraki, N. et ak

— 880 —



The photon deficient, Area: A New Concept in
Bone Scanning. J. Nucl. Med., 15: 495,
197 4.

12) Hughes, S., Khan, R., Davies, R., and Lev-
and, P.: The Uptake by the Canine Tibia of
the Long Bone-Scanning agent *""Tc-MDP
before and after an Osteotomy. J. Bone and
Joint Surg., 60-B: 579—582, 1978.

13) Khan, R.A., Hughes, S., Levander, P., Leon,
M., and Spyrou, N.: Autoradiography of Tec
hnettum-Labelled Diphosphonate in Rat Bone.
J. Bone and Joint Surg., 61-B:221—224,
1979.

14) Kim, E.E., Deland, F.H., and Maruymam,
Y.: Decreased Uptake in Bone Scans ("Cold
Lesions™)in Metastatic Carcinoma.. J Bone and
Joint Surg., 60-A: 844—846, 1978.

15) Malmud, L..S, and Charkes, N.D.:Bone Scan-
ning: Principles, Technique and Interpretation,
Clinical Orthopaedics and Related Rescarch,
107 + 112—122, 1975.

16) McNeil, B.J., Cassady, J.R., Geiser, C.F. et

al: Fluorinz-18Scintigraphy in Children with
Osteosarcoma or Ewing's Sarcoma. Radiology,
109 :627, 1973.

17) Shirazi, P.H., Rayudu, G.V.S., and Fordham,
E.W.:F Bone Scanning. Review of Indications
and Results in 1,500 Cases. Radiology, 112,
361, 1974.

18) Simon, M.A., and Kirchner, P.T.: Scintigra-
phic Evaluation of Primary Bone Tumors J.
Bone and Joint Surg., 61-A:758—764,
1980.

19) Subramanian, G.,McAfee, J.G., Blair, R.[. et
al: ¥*Tc-Labeled Polyphosphate as a Skeletal
Ima-ing agent. Radiology, 102 :701, 1972.

20) Sy, W.M.,: Westring, D.W.; and Weinberger,
Gerald: “Cold” Lesions on Bone Imaging. J.
Nucl. Med., 16 : 1013—1016, 1975.

21) Vieras, Frank, and Herzberg, D.L.: Focal
Decreased Skeletal Uptake Secondary to Metas-
tatic Disease. 118:121—122,
1976.

Radiology,

— 881 —



	asd: 
	sad: 
	zx: 


