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“linical Study on Bone Metastases from Bronchogenic
Carcinoma by Bone Scintigraphy with
99mT c-phosphorous compounds
III. The Ability of Detection by Bone Scintigraphy and
Roentgenography in Bone destructed by Pancoast’s
Tumor
Noriharu Fujimura

Department of Radiology, School of Medicine, Kumamoto University
(Director: Prof. Kenshi Katayama)

Research Code No.: 751

Key Words:  Pancoast’s tumor, Bone destruction Bone seintigraphy,
Roentgenography

In this study, bone scintigraphy with **®Tc-phosphorous compounds were performed on 10
patients with Pancoast’s tumor, and compared with roentgenography. In all cases, destruction of
ribs were observed on roentgenography, and four cases extended into the adjacent vertebral bodies.

A comparison of the detectability of bone disease by the bone scintigraphy and roentgenography
in Pancoast’s tumor revealed a higher rate from the roentgenography (60%) than from the bone
scintigraphy (40%). Especially, three patients with destruction of vertebral bodies detected by the
roentgenography had not demonstrated positive findings by bone scintigraphy.

It is not clearly confirmed that bone scintigraphy can also be utilized in demonstrating bone
involvement by direct spread of adjacent tumor from soft tissues. The result of our study, however,
suggested that roentgenography of the apical region of lung was more useful than bone scintigraphy

in detection of the presence of bone involvement.
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M1 » 23 Tl%, Pancoast’s Tumor % [ < 5
FEEEITRNC 31 5 BiEE OBRRIBR 21778\,
Byvsrizs WUTFTEYVFERT) OFH
b L BR A BN LICP?.

X, Pancoast’s Tumor Gk, [l XHec
BLTIiRIBCBEEE R A bh, s DREED
fih B OO T s THEOTWURG R S = &
DL\ NDODND g2 Pancoast’s Tumor TOEH
B, FRRR LD OEEREY & 5BEENS
EExZBR, WERTHRE L RRHENGRE O meT
MBI X5 BRE L, BERICT5EEbh
5.

o C, AT, Pancoast’s Tumor (T
B E, FHERIECOWT, By vF L BEXR
BER (UTHE X-P LHd) ToREREOIE,
BIOE Y v Eo BER oW T iy 177
W, WEIHEBRD B MR AR IO THRET 5.

L. 5% - W&

By VvFREHER, TTORHEL - 2WTHES
T h CTHB, EHLLE P=Tc BEERY vEAML
&%y L LT, diphosphonate 7 {fj, pyrophosphate
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2 {fil, methylene diphosphonate (MDP) 1flTH
ol ¥, £FB AR, SEMOWTRH
B ARy MERHHE L.

&k, FEF484E11A X b BBRIS2E11A ¥ T
e s=ie T v v % {7 L7z Pancoast’s Tumor
108 Ths. Teds, Mgk b LMEC T T B
e abh, 3, 4, 5ShBOWEERXE b
5 2 A4 Pancoast’s Tumor & LT AN
i,

Ehic, FERYvFHRE ARHO & X-P
RO Xy, WEELTo2HCHBEL
fo. @ B X-P A7 F v v F Tl false nega-
tive 23, FHTHO —# 0L BEHRE BT OAH
¢, BHEoEECE, B X-P AL ER
fedho, @ By vFELL: LR OES T,
B v To BIREO {BES fEhich o, &L
7.

O ERPRAYESIES & UBiERkin

1061 v AL A B (40%), B X-P L
64 (60%) T, Pancoast’s Tumor & J7c 545
RERIEEE, B X-P X s AR ER T,
LUF, 2fEGIOMRRIEIHRD ¥ L, 35 U4

Table 1 Clincal Date in Patients with Pancoast’s Tumor

Case | A8¢ gzrrztii?;i‘tial Proguosis | o gadialtitm[;h |
Nos and | Site | Symptom Histology | from Bone Iu&efal;tases T?r?eaof e | Therapy
"] Sex to Bone Scan B So
Scan one Scan
U8 R | [Mee JuMaie] O | O | Gomgenn
2 | £ |Right 24M | Adeno. 8§ Malive| (=) (=) e
3| 5 | Right IM | Squamous | 6 M died | (=) 5000 ad | ogeren
4 | 9 | Left 6M Adeno M died Lung Rgdgggioni
M . 6 le Bone 1600 rad (5, rad)
Chemotherapy
5 | & |Rignht 7™ | Adeno. g§Mdied | (=) 1200 d | pliation
6 ﬁ Left 6M Squamous 7 M died (=) 5000 rad J‘Ekg.’dﬁgg.orr; 5
E 9V Left 3M Squamous 2 M alive Boni J?ﬂdésg:on
M ' ; e 400 rad | (7,000 rad)
Immunotherapy
= i Radiation
8 M Left 8M Unknown 4 M died ) ) 5100 ad)
9 ﬁ Left 3M Anaplastic. | 10 M died | Lymphnode 1200 rad 1?:%330;{1)
10 | 32 | Leit UM | Unknown |20 M alive| (-) 300 md | L2dtion
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Rl W THRERBR YT T.

i) EERRYEH

106 D FEFRAYERIE: Table ITR$ L 8D
THY, EM1 LD 4By vHELL fEFS X
H101E X-P AL CTH - T,

M Tk B 9B, 16T, FlofAT
1k, 32MED 583K, FHS6.TRTHh oK. FHHEO
IR AR 6 61, A 4GIT, BIFRAERHBL
e By vFRT £To MM, 32 B4
B, 61 ALK3HE, 9nALA2H, KR24
DIBITH T, fok, 1R, FWRERX
EFTHD, i@ 5 Pancoast’s syndrome » 5
Licb DL 5HITH 7. I, R 46,
R R EHE 36U, RoLHE 1 4, MR 24T
Boitc, Fie, MEEY vF b, BM52EI12H
KBREF TOTHEYHAE L. COFER, 327
SEWIAEFFERI00%, T 657 A67%, 94 H42%,
127 A14%ThY, 1HFLEEFD 260cOWT
3, REmthThS. b, PEEY VIR
CEREER A BRI DX 3FITHD, 205
B 2Bl oy, REFEREMOBHEBES E
BB MAabhi., —%F, @EEY VR, BE
B3I Thotehd, Ml HEHRIRREIME <,
5,000rad FEEIHE 2 1, 400~1,600rad JE S 5 4
Thote. Fic, ARFPOETBEEGER, EHA
1 OF4i - (LEFHERBRE, WTh REHEEE
DEE THhoten’, EF 41 MFC J5E, fEG]

HAERERS RSN B30% Ho%

TS RRE L O R B o s o 72, Linac Xf§
X% AR i, 1 [EE200rad, # 5
m, 32 PR, BT, & XP i
By vFresERL, RERBCHTLWES LIV
BHEBRE & +06& %, #iREL 5,000~9,000
rad TH o7z,

i) fv vrEaifl

9, By v FEBAHORRAEEEH (Table 1:
Case No. 1-4) oFicd o, 445 3 Fhd G55
BThHy, MR e, R LEE 14
Thote. Tic HEREHER 26 Th oW,
5,000, 1,600rad JREEFD & 1 G TH Fo v P
fETH - T

By vFEMAFICONT, F X-P ETR L
vV FETR% HlE L7 L oA Table 2Th 5.
G X-P 2Bl om#ERALh, FY v
THRME (hot F Ak cold lesion) ZFabic
£t UTBRERIBREL, By vFiEh
T, Fie, IEF D T, B X-P CREYR
BT &R o e, B v 5T RI O%HH
HZbh, AEMEFEOBRACERATH . XhH
i, fEG 4T, B BHEC S REE R E
vFTHLM LIS

iii) f X-P BEAH)

FEFERYZEIE (Table 1: Case No. 5-10) » k7
ok, 665 FAREMFRE T, RBFLEEE
RIS 261, BYE & KoL A 1 HCH

Table 2 Cases of Bone Scintigraphy Superior to Bone x-p Findings

Case No. Findings of Bone x-p Bone: Scintigraphy
Rib B—I - Rib 3 wcold-|-]."fot lesion
1 4— 4 hot lesion
Th 3, 4 normal Th 3, 4 hot lesion
Rib 1 normal Rib | —, .
2 : hot lesion
2 osteolytic 2 —
Rib 3— Rib 3—
3 4 osteolytic 4 hot lesion
5— 5—
—  cold lesi teri
4 Rib 1 osteolytic Rip 1[0l lesion (posterior)
—  hot lesion (anterior)
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Table 3 Cases of Bone x-p Findings Superior to Bone Scintigraphy

| Case No. | Findings of Bone x-p Bone Scintipraphy
' Rib 3— Rib 3—
5 4 osteolytic 4 | negative
b= 5—
. Rib 2 — seolyti Rib 2—-| ative
osteolytic negative
q— ¥ 3— g
Rib 1 — . Rib 1— .
7 osteolytic negative
2— 92—
. Ce 7— Ce 7 negative
g [ Rib é osteolytic Rib é:j hot lesion
Th 11— Th 1 negative
i ! Ce 7— Ce 7 negative
i I . l I cold lesion
[ 9 Rib % [ osteolytic Rib g:l hot lesion
‘ 1| 1— aative
! | Th g1 Th 5 | negative
|—— S —
' .5 Rib 2— Rib lightly hot lesio
| 10 | l & osteolytic b i _y b
j f Th 2— Th 2 negative

ste. Eie, % 1610 T £5,000rad R4
Filwbx, flio 400, 4007~ 51,600rad ok
R EEE > v F B Tl .

B X-P B 6 FliconwT, B X-P HTREH
BlIF > v FRRY KL L, oat Table 3 TH
5. B X-P Tk, £fEomERELNTH
b, 3Gk FEME, Mk b RS AR GRIC.
H, By vF CRIERE 3 Ay, BTG
ISR A 5 T3 (false negative), o> FFHE
A PER 5 3BT, MBI SERT RiTA 5
Riens, HEEEERRC TR BEYIERNT S
EixTcehhoto.

¥, REMT TR, By vF EE6 A RI
WM Z SN, § X-P 2 X5 BEEc TR
BAES S hi.

IV. EEBY U FiRE LUER

Pancoast’s Tumor HHLEHA. TH 25 WSO IF
WHY v FBOEERTRT 16, § v
15, § X-P {2 GlOREM 2 GRT %

i) % B oSmEg v v+

Fig. 1 (A, B) 1, FEMHO LHHE, HHo
ERIE v, (A) s T
R T X 0 ki, (B) 13, FBHERLCC

BB EFIVRGE LA THS. EELI,

BEOSHEEL—F v ELTHRALTV 5.
EH Ry mge o, EEmE L w1 -
2 R, LifBaEds X OUFIEHEL, o,
Mottt L, % Ok AT, RI ofHFIK
LB MTHENR A LRI, ¥, EHETH
thboihE, Mk X OFEiTy, oAk
ETREETH - .

i) v v B

Fig. 2 (A, B) 1z, fEGI 1 Ol X &
vFBRTHB. WEHXEE (A) TXE3ET
M ELWER AR, H4NELEE LM
HAMHTE Tl SEeBiE /e D, osteolytic FTL
IR B, Kl BE s bR
te. —J, Brvof (B) T, #3MhWAEEH
shafeicit RI OBEHET (Wwhd % cold lesion)
M bh, O RIERPERTHS. B
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Fig. 1 (A, B)
Normal posterior-view images of upper chest obtained with **»Tc-MDP,

Fig. 2 (case 1)
A. Roentgenogram of the chest, showing an increased density on the right side and destruction of the
posterior part of the third and fourth ribs.
B. Posterior view of *mTc-diphosphonate bone scintigraphy: Note abnormal findings (hot and cold
area) of the third and fourth ribs on the righnt side. The third and forth thoracic spines which were
not detected by the roentgenogram showed high uptake.

4 i admmnc RUERESFEHCHRY, Th ZD Y, Fy vFHERRER T, B X-P
b Mo X AT R b U, Eiomis <, &% iU, B, BHEOZPRPR O PE, ANEAM:E
3, 4MEiELc b RIEFIERfTER. o FRIROFBRNRFRETHD, By v 0BHENS
FEGIE, FRARA S RIcH, YWBRAETHD, b,

Bl 5 T %, i) 4 X-P EAAES
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Fig. 3 (A, B) c-:tﬁffﬂ 19DF X-P LfFvvs
ThBH, H X-P Tk, BTHEEEAMEER H
HJWEM% Fii35 ﬁ*ﬁ&ﬁ}m HZbh, o2 Ktk
Higeke & —if osteolytic TH%. iz, #H1, 2
Wi seamiE, 53 P b I £ <l
RO THB. i, B v FEME T,
HME, Mok ok REARLRT, 1 hEE

iI i
L
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RI 4EF{EF (cold lesion), &2,
WEPRZLhBORTHS.

Fig. 4 (A, B) WJEFI00E X-P L Fvvs
BThs. § X-P T, 52 MHEHEEA TR
EWERA AN, 2 b SE e 8
B Thote. LvL, HrvFTik, ER2H
Hife RIERDSBRE LR Hh 5 04RT, #Fic

3

iI

Fig. 3 (case 9)

A. Roentgenogram of the upper chest, showing destruction of some ribs and vertebrae on the left side.

B. Posterior view of bone scintigraphy, showing only abnormal findings (hot and cold area) of the

first, second, and third ribs on the left side,
ebrae, in spite of marked bone destruction.

No abnormal accumulation of the radicactivity in vert-

Fig. 4 (case 10)
A. Bone x-ray film, showing destruction of the second rib and thoracic spine on the left side.
B. Posterior view of bone scintigraphy, showing slight accumulation of radionuclide in area of the sceond
rib on the left side. No abnormal accumulation of the radioactivity in the transverse process, in
spite of marked bone destruction.

B
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REHRIARBRIeh 5 e

B X-P @HEF T, kR2flol s, #
X-P T B e I DAL RAIC S b b
T, By vFETR, ChboERECHIET 5
BERAE Uit oz, &<, #H, lgHEmE
1245 false negative T# 7=,

V. & =

Pancoast (3¥, JHH_EWH © &, MAO%E
#i, Horner’s syndrome %\, MIEXHR =, il
KEcEE,LA bR, RRFChE, HEFOR#EY
AT 3BEREL, ZhHOERS X OXETR
w244 4, 0% apical chest tumor * L7z, F
D, FREBRE LT, FRIEHE#E R S &
ETHoH0, TOMDR - P E-CIF R k%
RELRHAL LD Lick, &L oigdritEh,
FOEBETERCTA TLRY999 e L 2,
Hepper %%, thoracic inlet tumor [ € #if
L, EEHREEIR o HiBisz, 05 92%, Homer’s
syndrome 4%, muscle weakness 39% ThH D,
B X-P R 32920 A b i & X T
. FEHEOWEOITS, KM ELPRERTH
D, L% Pancoast’s syndrome #5342 4 0
DS TH -7, Tok, Wl
%, ERF1~3CREEERBHIY, Fxtg
PR 3~ 5 hEORHEIFINEER TS
5, & 2Tk, Pancoast’s Tumor L #FrL, [
BEEEREOR > v X aHEER OB
CE L AR

&, Pancoast’s Tumor {2317 % FHiEED A
L, TOoBMBLORFELREETHY, Tok
DI X RO e &, & X-Picks
WEOLEWS WG S R TERYYY. —F, By
VI XD BERO SRR, RERE O RE
Ek, 7 X-P chlorichtvac k
1, FTNTHR~T x4V?, Fz ¢, Pancoast’s
Tumor 13di7s % hH, FHHRZE s Th, #
oV F ORI Shp. Thbb, Sillis
Bk, B X-P TR EEELALRTY, Frv
F CTEtEB 2@, ABIC TR LB & o2l %
T Uiz Pancoast’s Tumor & —JEM% #i4&5 1L,

HOAREE S s S MERE B39 o

EHNEE AR 50 v v F ORG24
LT\wn. HEHOXMLI060h 4§ (40%) T3,
B F ik i XeP RS lehThois
P, f v T O BRI P E LA
DFERN N, PO O RE, FA7 I
DOA[fEic L, Pancoast’s Tumor @ J5EE)7E1 o i
R EwIE g S o i, S b, SR
WEDH O FERFHRRLTRERTHD, v
FOFHMES BRI,

Lo L, EEMEE RO 1060+ 6 #1 (60%)
T, EHREEACE > v TRER R LR
»Tzfs (false negative), —#iDRIEFRT R &7~
L, B X-P ToBRHERERT W, —ofEE
1%, BIRY Tl EiE false negative
6% LT 5 L, HENERT, mfTHEoH
BB L EPBETRE kTS, By vFTo
BHBEDER OB L - LTSI 550 LEbh
5.
BILSY b, FHARC, BRBEEGESCS
W, H X-P EMB e BBEESFET S
b bY, By veTR, TRICHET 3 RE
DEEF B% R &7 B4 false negative 7%
AbhicLgf~Tuv%, i)y, Vera 5%, N
B9, BL™MIH X-P elklL, HvvFToR
AR XOCRMERAOIE BT B E L,
FRHEREIERC 30 5 BIRZEDH » v F TOR
HBEDFHMGIE, BIF & TR ST,

fois, Vera, /B, BIS TV b BUEETTRE
ConT, BlniFE, BEARHIERIC O
TR DTHY, RFOMENR LEEHDOL
hE oI, WEEBOHE EALRLD. E&
{2, Pancoast’s Tumor & 5¥FZE -2\ T D FEM
TR EIEA BRI, B, JUA™, Bls
b il B R A i T B B BN s T,
X-P BAFEGI A LT 5.

Pancoast’s Tumor T v v B & 5 X-P
BEAEBI & & LT 2 &, Wi GRG0 A2,
THEBEE O FHE, BOHRIEROGHE, 7 &
DHAETILEPOERNILRS., LAL, Th
b OFRIKIYEID:, WSR2 H AR
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Th 2 BT E 5, EAR LD, e
P bAbhiWD T, SROFEMABE L Eic
fednidiebinw, —J5, "=Tc S5y VEMLA
o BRBEAEREEE XV ER M ShTuwin
B, BIEEEC MPEHETIR R & R F AT
HLEEhBWY thbo RF2ELS 1T,
Pancoast’s Tumor SHLEFCH B, LiIhE, I
HED FRHIEAVIS BRI R BRI T 5 & L 1XBRER - &
LThB. Tichh, &1 WEIRESIELL®,
Mgk LAds & Thowe e ohT k&R %™
%, EHERSE Y v, oo RI £
3, Al UEF 2R L, BiEEi: & 0B
HABLTVS, ¥, 1, 2B, ol
& & MEFRA R DY, o X5 infitBtiak
BoEDOHBZ LD, MALHOERFD1DT
BH5. Livl, widoZ &L, miThoBES
L BBEEG < sV 2 I BEOER OFB O
&, ThbORFOMUMIL, SECEShIE
EitEO 1oTHY, bR ZHEDTWE
Tz,

T, *=Tc FFk) vMLEWC X5 B> vF
X, FEFM:, BEREEEE o R R e LB E
A —F VIRE CTHBHZ LT T TR HYL Shic
B n29, L L, SRHEBHET Y 0%
BRicgEE Ty, PRS0 #ON e xy,
false negative J|oD Fj\~Z & b B bhic ¥ o0
BB, KEICT W4 L Li: Pancoast’s Tumor
FIORBPHEEE 5\ T, [RRERE O
JHIT & » Ti% false negative D45\ A HiREE X
n, By vrosRtte AR, & X-P Xb
BIR BT 8 O FERI AR O A BEHE DG S b
LK, liifET, hEERHED false negative
# <P, Pancoast’s Tumor € C, Nif@iE
B kst 5 MM XER, o X-P ColhE, FHER
R4 2 EEFFETH Y.

VL. # &

Pancoast’s Tumor 10fflico\T, § X-P L4
v v FTo, [EEBEERHRROMMEECOWTH
WL, DT okbmviE.
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