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EBMRE L. 2R XBRETEHALATEY
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1. BR¥ v O

*HR L UTchifiig 148 filh, B2 % ¥ v CREHE
BE R LDIDXT4p|Th -7 (Table1). 2D >
LEESIC X 5 REERIME(29.7%) ThH 5.
BEBVEDNIERHERTE R P o bR TH
4.7%), BEBLS O RREIC X 5 LR 2361
(15.5%) THEHEEIT, BHESRZEIKEIZbO
Tholz. HBIIToTBERAXF Y VTHLMNZF
Mokd LEZLONZME~DERTIZ OPITiX
SEh TV,

BEBIC X 5 BREERE R LGP 2 flick
WT, Wb cold lesion BRAZR Ll WTFh b
BT, 1L ALBREES, fho 1 BlixAEko
— I CHREIIEMA D cold area o FFH 28I D
hotzone iz X Y L D 2T FhTWie.

EHREFX OB XBRRETEEB LEXD
NABBBYEBONZDIZEA¥ ¥V TREDOE
CREBEMrALDEVG, ThDbLERXY Vv
DB 4 5] 2.7%) ThoTe. 1 BlIZIEH,
3 EEE T, WEREBODH > 2HITiX
JRFE B O HURBIARTICE X ¥ ¥ VATbh,
ZOMBOEWSLBRFICEEL TV
Bz oltbntEXONS.

2. BMOERE L BER

METEOMBE L FEBOMEKRE A &
Table 2 @ Zk L T, BB IS 71 65 29 4]
(40.8%), Rk Re3 14tk 8 4] (25.87%5), /INHERE
4 32 51 8 7] (25.090), K HE A 14 B b 3 4
QlA%) ikE» b, ThHDODLBEBIIRET
BLERT, M2ERARTH o k.

203% 1 £ (1983)

Table 1 Results of bone scans of lung cancer

Abnormal bone scan 74
Bone metastasis, confirmed 44 (29.7%)
Bone metastasis, suspected 7(4.7%)

No malignant lesion 23 (15.5%)

Normal bone scan 74
Bone metastasis with X-ray survey 4(27%)
Total 148

Table 2 Correlation of the bone metastasis and patho-
logical classification of lung cancer

No. Bone metastasis
cases Confirmed Suspected
29 (40.8%) 5(7.0%)
8(258%) O
8(25.0%) 1@3.1%)
3Q14%) 1(7.1%)
48 (324%) 7 4.7%)

Adenocarcinoma 71
Squamous carcinoma 31
Small cell carcinoma 32
Large cell carcinoma 14

Total 148

3. BERBRHMREICEITZIBAXY VOES

FRA¥ Y vEfTol 148 Fh, JRERTICZ X v
VLo T, B2 ¥ v VP ORERE
X0, ko ERRY (B ARMEEESER R HK
2k3) LBEAXF Yy ICE Y AL BEBLD
BA4E # A7kt % Table 3 53, T 3394
441, 11 #1 7 fish 0, IIT #1243 7h 2 51, IV #1145
heplicEREFRERAF Y I VBEBIER
Ehiz. bbb L LB IO HoEEHS8F
64 (103%) IZBNWT, BRrF¥F+ OrfEicky
IVHLESES R

4. ZRWMEG

REOFNRBIIILDTERF Y v EfT-o7233
FIPBEB Y B 010 ThH 72, 205
b 76 TRNE 1 FUNORETEEE SR &
.

TERATICHIT LB R X v Vb 5 Vi3 TaH%I
LHTOFAX Y VLT, Zo% BXXr v
T 1~5 [, BHRELLOZBHTHE. =0
9 BAEFHNIE 17 FI CFilH 28~84 22 H (£ 53
PR ICEIZVBMBOBAXT Y THiEL o7z
#Flixrzv. HEFBIFIO S HBMREFICER ¥
Y URBEL 2 ) BEBAER S0 8 FT

Presented by Medical*Online



BYUF S TT 4 —IC X BMEEERORN 39

Table 3 Contribution of bone scan to staging of lung
cancer

Stage before No. Bonev;l;:e}:ag:)e:]séssggrtlected
bone scan cases Confirmed Suspected
1 39 4*(10.3%) 1(2.6%)
11 7 0 1(14.3%)
111 12 2%(16.7%) 0
v 11 6 (54.5%) 3(27.3%)
Total 69 12 (17.4%) 5(7.2%)

";Six é:iéés were classified as Stage I and III before
bone scan, but found to be in Stage IV due to their
positive scan.

Table 4 Follow up of patients without bone metas-
tasis before therapy

No Bone metastasis
Operation . ées was detected
during follow up

Curative 16 1
Relative curative 7 2
Non curative 9 3
Probe thoracotomy 2
Not operated 14 2

Total 48

H5. THEFNOMBENICHS L Tabled o
L THD. £z 0 8PIOFIRIBEE, ik
B EUBRBEORER X v v EEFIDOHER * ¢
VBIThR R R BRBEO AR TRDbLIZL O
% Table 5573, 8 It 7 4 Ciap#165 B LA
NIZBIEBRIRHEh TV, ZhboREE >
% L DOIRFRBICE 2 X ¥ VTREB ORI E
naHITE, REFNG & R T, TREE 1~2
FEPRICBRH S h 3 HARE .

5. BEBAIOEFRM

FR X v OB %R 144 PIhAEL o
Lo B0 142§ Th 5. BFSSET ABE
DEGFEEF 2T, ZohicRFEROA LR
L. BT 117 FTs o d LIRED
HELME2HERLS LISHO S LEEFDOL
o ohicb 043, BbhlcboRTHTHS.
TheofltERAF v Ik VEFEBSRHSH
Thbd, REETOAEERNS L BEB 0434
g R ¥ v % 65 A LARNIZ28%1 (65%), 12228
PAPIZ39%] (91%) RET-L, 1EMEAEFEL4
Flix, 2hzh 14~17T 2ARICETLT W 5.

—%, BEHITEBEOL bR h - 654 TiE,
BOIDE A ¥ v 2 b 6 b HLANIZ29%] (45%),

1222 B EAPNI2 444 (68 7%) HSFETLL TW 5.

6. BEBROSH

FRAFX Y VXYV REBEWBEBROM L
FARe. Thbb, 2H0F%E Table6 X Hic
ST, BBROFEESMER L. RI—EALiC
B OEBREE A LD HEAICIEZ— L LTH]K
xte. Elezh b 2R B, EEER, WE,
IR LREEHRICAT B L 96 TRE D 5 bR S4
(56%), RiEts 42(44%) TH o7z,

Iv. & 4

A X v VIEBIE ER I o T b BRHUREE
BYE<hTEY, BAXy VOREEREALD
ehE, XRETHLA TR THLEERLSE
EL BV, —HREMHICZL (BEEROF
WZLHEETHDS. BrxY VEHEOTRTO

Table 5 Cases of bone metastasis detected during follow up
Cose  Operaion pleogsl  Giemljasels

TT Curative Squamous carcinoma 40 -45 months after
KM Relative curative Adenocarcinoma 4-12 therapy

NY " " 0-16

TK Non curative " 0-11

KY " " 0-11

T " Large cell carcinoma 12-15

MM Not operated Adenocarcinoma 3-10

OK " " 0-13
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Table 6 Distribution of bone metastases at each site
in 48 positive cases

No. of

Site of bone metastasis bone inetastasis

Skull 4
Cervical spine 6
Thoracic spine 13
Clavicula 1
Sternum 3
Rib 18
Lumbar spine 10
Scapula 7
Upper extremity, Humerus 5
" distal from elbow 1

Pelvis 13
Lower extremity, Femur 11
" distal from knee 4

Total 96

EFICERD 2 WITRBREH 21T THBZH 5
WIS TS Y T 5 2 LIREROEK TR
BABAENEN. Ezhb0ERY RGBT
EFhERELTE5THS O N, BEBHORKMN
BB LXEVEZIKDBEAHY, b
hbhizzhzBEBEM L L.

FifEIC 81T 2 BEBOBEIC >N TR, HiRD

BV XBRE TR #E B L1719 (Table 7).

HRIZ X B L 14.4~39.5%, X5 T2 12.5~14.4%
EHRELATWS., HRTREHDOFIZOVWTH
RBEZLBEEM LY. 2 XBRECTIBESM
AU THBIKD 30~50% I ET 3£ THL,IT
Bokninbhldd B2 *y VTREESE
BEHLDTRLXBRETREFTAG A OIS
rF5ich 3 ECcoHEix Greenberg 519 iz kh
¥ 34~146 B LHED N TW3. ThbbLEBRKE
FEEORHBREIBEA X ¥ VEELT<Hh, M
BOHE O BEBOBIERIT 45~647,16718 L
IMERDD. L LXBRESLER X ¥ VTR
RIZBEBORERI, YURZ OEFORIROE
BoOBELHEERb I bDOLEXLRS. bhb
NOREFOBEBBERIE, 2REHTIE 324%T
HBN, HEANICER* ¥ v E21T- 695 Tix12
B (17.4%), B2r*x %20 ALURNICET LK
404 Tix 156 (37.5%) Th o1k

20# 15 (1983)

Table 7 Frequency of bone metastasis in lung cancer

Author Year IC\;‘; So f Method Pos;taxtv:
Hubeny 1940 150 autopsy 24.0%
Ochsner 1941 3,047 " 21.3
Abrams 1950 160 " 32.5
Budinger 1958 250 ” 31.2
Warren 1964 368 " 144
Clain 1965 3,071 autopsy and 10.9
X-survey
Ishikawa 1967 118 autopsy 29.0
Zschoch 1967 1,176 " 35.8
Deeley 1969 647 " 39.5
Rimondi 1969 5,140 " 19
Rimondi 1969 4,436 X-survey 14.4
Kanno 1972 815 " 12.5
Napoli 1973 110 autopsy 34.5
Shirazi 1974 264 bone scan 45
Fletcher 1975 41 " 46.3
Tofe 1975 230 " 64
Kimoto 1978 335 X-survey 13.1

i D staging IZBITE3FRF ¥ roamici
L Ti3, Shirazi 59 3 X UUNUE 520 O#iERS
5. bbb IRRATOMBES T, BA* ¥
VUSNDORERRE D b B T KRR 1~1II »
S84 6 5] (10.3%) BV TH R * ¥ VORBER
EBOH5Z LPHLI LR Y RHIIV LEELL
2 & h (Table 3), IRREDOBRICEL-TEY,
BIERO2WELHRZ LDELSTHED, BR ¥
¥ UBSBORSZMIcBWTEEODZZ L %
TTHRELEXONS.

WIZFHER O TRRE OB ICRB T 2F R * ¢
VOBBREOVWTORMNTH SR, bhbhff
BIZELDTERAF Y VET-TEEBL LD
7100 % 7 Bl TR L ENcRB S hie, %
OB 2 * ¥ VAT, BRI L 2
VEBEEBORR SN 8HIF, THITIEHEI6,
BURNIZE A ¥ ¥ v TR &S T3 (Table 5).
TRODORIEE A B L, WERFNUNOHA I,
RR%, 1~2F0RE, FFEILICEFRAFY
ERET I LICE ) XRBRETREF AL HE
THURCBEBZRETE3HAXHD 0L
Zzxb6h3. bhbhofEfl KM T #iis
VR 4 2B 0B R * v ViZEHT, Mtk 14H
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SHEDTFHRIARTH S DT, HLIEHILARE
D X5 BB 2 IeEE E REHIcb
> THEL I 35z,

WITHE 2 % v VCREB ORI & W fifg435E
Blosmiis e, BEERXY Vb 6 2HLL
WIZ 65%, 14EDINIZ 91% BEELTWS., —
¥, HCHH, FRx v vRBIECSH T, FlE
DAXx B O6NALRNIZ45Y, 1E£LANIC
68U MELLTWS. ThbbLFIEBEEFOR
£, RatEplizlb~4g { Gravenstein2? & s
LRBORBETHS. LD ICBERERLD
BMMIEFOFRIIARTH S, BIEBHHIIE
K & R EENZBRIT W, B0 EE
OEREB LU, M8~ ERRE R

DRENEATHEILEFRTLOLEZLNS.

BRAXY 3, ERBFEBROMMERZ0
I, REROXBRESLHRE Y DBELTWS. +
BbLLRHAX Y VEIZE VBRSO ER
EL, L2rLIRE, WEREO/NSHEBRLK
H+2zZ L B3Hk225ThHE. bhbhH
RO BEEROS ML, WEES6, BKE
44T, HEITH N D LB~ T 5 HHEE
D3E LY, TR O TR AEIRR T
zZiickBsbnlEILNS. 7 EEEFORMN
RS X D KR X OTRE OB X Y R~D
EBEHL S TR Y, EfHRES-EhTWD
25, bhbhOERTH TERE~OEB 454
Lo ohiledd, ERBRME~OEBEIDEL,

MO 1 pITE LigRMiicR L bhikic T &
QAW
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Bl 124 (17.4%) 1z, ¥7eBR ¥+ B2 HALL
RIZFET L 7240650154 37.5%) ic 2 h ZhEix
BrrLdl.
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B -EERRES, LI BX U I #Th - 7258
Bt 6 ] (10.3%) iICBWTEHER ¥ ¥ itk V' Big
BARHEARP IV CEESHh, BR¥v U3
ERERIR I 0 2T & TR O BIRIc &L - .

3) REREIOF R * ¥ H BIEOER48H] % B
A% ¥ VCIBBMRZEE LSR8 flic BB A R
Eh, ToHb THITIIIEEEKL6H» A LANICE R
Xy UTREZALD, 5524 TRXHRET
REx 20T, BERMRLE X 0ERET
BEBLHED bhik.

4) FRXx U TREBORH S EF O
65%H3 6 2 ALAPNIC, 91%MN 1EMNICETL,
TR BFEBITRAROKTHE Z LERL
.

x ®|

1) Hubeny MJ, Mass M: Roentgenologic aspects of
metastases. Radiology 35: 315-321, 1940

2) Ochsner A, DeBakey M: Significance of metastasis
in primary carcinoma of the lungs. J Thorac Surg
11: 357-387, 1942

3) Abrams HL, Spiro R, Goldstein N: Metastases in
carcinoma, analysis of 1,000 autopsied cases.
Cancer 3: 74-85, 1950

4) Budinger JM: Untreated bronchogenic carcinoma.
Cancer 11: 106-116, 1958

5) Warren S, Gates O: Lung cancer and metastasis.
Arch. Pathology 78: 467-473, 1964

6) Clain A: Secondary malignant disease of bone.
Brit J. Cancer 19: 15-29, 1965

Presented by Medical*Online



4 BE %

B 13: 227-238, 1967

8) Zschoch H, Kober B: Sektionsstatistische Un-
tersuchungen zur Metastasierung des Bronchial-
Karzinoms. Arch. Geschwulstforsch 30: 126-134,
1967

9) Deeley TJ, Line DH: Solitary metastases in car-
cinoma of the bronchus. Brit J Dis Chest 63:
150-154, 1969

10) Rimondi C, Bernardi L, Cammoranesi L: Le
metastasi scheletriche ematogene da cancro bron-
cogeno. G Clin Med 50: 578-600, 1969

1) BH M WEOF, BFHES—BICFHESRR
TSI & o BEE— & PR U A 17: 937-948,
1972

12) Napoli LD, Hansen HH, Muggia FM, et al: The
incidence of osseous involvement in lung cancer,
with special reference to the development of osteo-
blastic changes. Radiology 108: 17-21, 1973
X BBTR I > W T—FHtifgg 18: 31-37, 1978

14) Borak J: Relationship between the clinical and
roentgenological findings in bone metastases. Surg
Gynecol Obst 75: 599-604, 1942

15) Greenberg EJ, Weber DA, Pochaczevsky R, et al:
Detection of neoplastic bone lesions by quantita-
tive scanning and radiography. J Nucl Med 9:
613-620, 1968

16) Shirazi PH, Rayudu GVS, Fordham EW: F-18
bone scanning: Review of indications and results
of 1500 scans. Radiology 112: 361-368, 1974

17) Fletcher JW, Solaric-George E, Henry RE, et al:
Radioisotopic detection of osseous metastases.

20413 (1983)

Arch Intern Med 135: 553-557, 1975

18) Tofe AJ, Francis MD, Harvey WJ: Correlation of
neoplasms with incidence and localization of
skeletal metastases: an analysis of 1,355 diphos-
phonate bone scans. J Nucl Med 16: 986-989, 1975

19) Shirazi PH, Stern AJ, Sidell MS, et al: Bone scan-
ning in the staging and management of bron-
chogenic carcinoma; review of 206 cases. J Nucl
Med 14: 451, 1973

20) /MU B EFL | B RE ORKFHS L 25F
UFIT A BEES 15: 79-84, 1978

21) Baum S, Davenport JH, Silver L: Response to
radiation therapy of osseous lesions detected on
radioisotope bone scans. Amer J Roentgenol 105:
137-141, 1969

22) Gravenstein S, Peltz MA, Pories W: How ominous
is an abnormal scan in bronchogenic carcinoma ?
JAMA 241: 2523-2524, 1979

23) e —, BRAIEN, MIRREE b *Tec-
EHDP L £H 1 A2 X 2B B EFOEAX
¥y =V 7. ZEZ 14: 233-241, 1977

24) b HR—, EAJIZEN, $REBAZE: Studies on the
metastatic bone tumor (1) the distribution of metas-
tatic bone sites. FZE% 16: 494, 1979

25) Mulvey RB: Peripheral bone metastases. Amer J
Roentgenol, Rad Therapy and Nuclear Med 91:
155-160, 1964

26) Trachtenberg AS, Roswit B: Bronchogenic carci-
noma metastatic to the hand. Amer J Roentgenol,
Rad Therapy and Nuclear Med 85: 886-890, 1961

27) Hammer B, Gollmann G: Phalangenmetastasen
bei Bronchuskarzinom. Munch Med Wschr 2:
61-64, 1972

Presented by Medical*Online



43

Summary

Clinical Studies on the Detection of Bone Metastasis in
Lung Cancer by Bone Scintigraphy

Syunichi NAKANO*, Yoshihisa HASEGAWA*, Akiyoshi KAJITA**,
Shinichiro NAKAMURA*** Takeshi HORAI***, Harumichi IKEGAMI***,
Minoru MATUDA*** Nobuhiro OkAMOTO**** Hideo NABESHIMA****
Osamu Dor****  Yoshio KOMATUBARA***** and Shigeyuki ISHIGAMI***

* Department of Nuclear Medicine, ** Department of Radiology,
*** Department of Internal Medicine, **** Department of Surgery,
****x* Department of Orthopedics, The Center for Adult Diseases, Osaka

The purpose of this study is to evaluate the
clinical usefulness of bone scan to detect bone
metastasis in lung cancer. Two hundred and
forty-eight scans were performed on 148 patients
using Tc-99m EHDP or Tc-99m MDP. Out of
74 patients with abnormal accumulations, 44 were
attributed to bone metastasis, 23 to non-tumor
conditions on bone, and 7 were suspected of bone
metastasis but could not be confirmed. The bone
metastasis was detected in 12 (17.49%) of 69 pa-
tients who were scanned before therapy, and in
15 (37.5%) of 40 patients who died within 2
months after bone scan.

Among 58 patients whose clinical stage was
classified as I, 11, and III before bone scan, 6 were
found to be in stage 1V due to their positive scan.

Forty-eight patients whose scans before therapy
were negative, were followed up with the scan.

During the course 8 cases turned positive, and in
7 of them the interval from the first negative to
positive scan was shorter than 16 months. Two of
them showed no abnormal findings on X-ray
survey but one revealed metastasis by aspiration
cytological examination of bone and the other
by follow-up X-ray surveys.

Out of 43 patients who were detected bone
metastasis with bone scan, 28 died within 6 months
and the additional 11 died within a year after the
detection.

In conclusion, the bone scan is found to be use-
ful to decide the initial clinical stage of the pa-
tients with lung cancer, to predict their prognosis
and to follow-up them.

Key words: Bone scintigraphy, Lung cancer,
Staging, Follow-up.
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