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B2 ¥ v ORI RIS & 5 L7217l
SNT, FORUEE LR, KIEOA DI
f, X MEELOHERM L. 26T TI-
201 chloride iz X % [l 2 % ¥ v &, 9 Tl Ga-
67 citrate |2 X BEM A ¥ v v & O KRG E1T
fofe. 3FITIEHRITR L, 2 BICRFHETR
& R L 7.

L. #% 3]

17 FIO BT X 2 NAE, il 7 6, =751
S 3, IR 2 B, RN, BEEEE, NISZARGE,
HIER X UK HEOS 1 FITH Y, KT IHFED
1 FlE RN TIE, WL EMEES OB £/
I EE N Td - o (Table 1), Jifiiod 7 i34
Bl bRFE LR THY, FIRBYED 2 ik & b
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o, HEA 440, Mol 2, SEEEA 2 B, Pl
BlThHy, 46T 2 PN KRIABIFED b,
2% v OSBRI A U R AR
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FTEDEALO DI R E R L72L DI 2 FTT
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Mz LDirolz, MiEo HlTiIE 2 Xy v
THESRESE RIS & LT & DT IBALAS 6
PHHBEOFA X v TIEIXRIRGER LIz, Ga-67
citrate {2 X B S 2 ¥ v AR & D IChidhE
SERIINE R LD, 2%+ o CTHMEGRETRL
TR DRSS 2 % v > D5 2% X D il i RESERE
o Ulc. IRRET L2 BRE U 7 3 REGII I, ¥

Table 1 Analysis of 17 cases showing “cold” lesions of bone scan.

Case Age Sex Dngrgir;g:;il of “%'te Ot:, P;?git[l]%n Radiograph Tumor scan Autopsy or
disease efect “defect” Operation
1. AH. 71 f Lung cancer Sternum [&D) (—) Ga: posi
2. K.SS. 70 f Lung cancer L. 6th rib M) lytic Ga: posi Autopsy
Th-5 & 6th ) (=) Ga: posi
3. SM. 47 m Lung cancer L. ilium 1) lytic Ga: posi
4. 0.S. 48 m Lung cancer Sternum (&D) lytic Ga. posi
5.0Y. 8 m Lung cancer L. 4th rib t) lytic Ga: posi
6. N.R. 74 m Lung cancer R. 7th rib ) lytic Ga: posi
7. TB. 177 f Lung cancer Skull & (&®) (-)
R. illium (=) (=)
8. N.T. 45 f Ca. colli Th-12th (=) lytic Ga: nega.
9. N.M. 29 f Ca. colli R. pubic bone (=) Iytic Ga: equi.
10. AK. 53 f Ca. colli Skull t) (-)
11. M.T. 42 f Thyroid ca. R. ilium ) lytic TI: posi.
12. O.H. 47 f Thyroid ca. R. 6th rib M) lytic TI: posi. Operation
Th-5 & 6th (D) lytic Tl: posi.
13. K.K. 24 m Osteosarcoma Th-12th & =) -) Autopsy
Sacrum (=) lytic
14. SK. 75 f Renal cell ca. L. 7th rib (=) lytic
15. M.S. 70 m. Prostata ca. R. pubic bone ) lytic
16. K.Y. 60 f Pancreas ca. L. ilium (=) lytic Ga: equi. Autopsy
17. TY. 20 f Chondroblastoma L. tibia 1) rarefaction Operation
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BROh—HLTHEELALR, FORIHEOH
A ¥ v 2 THURESARDER L T B ERALICI3 4
IZBOSEBLE B L DI 5Tz,

REMAER 2 T 5.

Gl 13 K'S, 705%, Zotk, M@

TETFIE (8-6) 1TH4 LI Ly o, L
SRR, T BE R I AP O _ERAHRD
Alo. Maidmid VAERT, ML v AL iz, %
¥ v T, A6 ME®milE ful & L CEE
OB DLE R LD, FOXRBIBILE L~ DN
HEAC PRI R A TV D, HTRIVCESMEHX
OO NOHEZ 3 O RESERE D 1IN & 7 & o 5 (Fiig.
1-a). A7 BBERIC 2 60 5590 o eI
HAX Y COFTHIZITREbRIHF R X v LiCk D
LOTHS. RINIOMHEXBREETIE, K&k
R & MM T Ic A L D, 5 6 Mg thito
HKEH L ® D (Fig. 1-b KA. HRE ORI
RRPTRAL, KM & A YIS T D DR,
HEESSS R D KB I AR HE (L & 7L L T 7
(Fig. 1-¢).

Uil 2] N R, 74 5%, Bk, ik

Mo & 13F & U ORBE, A7 E2E (S-2) o34
L 7@V b s o fifsl. HisBiBmEioz 7y —
=V IIBRELELTUIThbR I 2%+ o TIE, 4
557 M Rt R 2 L O, RO M X
MEE T FEIE SRR L 7+ & & 7 (Fig.
2-a,b). 6 MHEZI TR SToH 2 ¥+ o TiH Btk
{2 5 L 7L O RESE R R IR & LT A

Lo b (Fig. 2-¢ KH). M X BEETE A
F 7T W i a <A L T 7z (Fig. 2-d). [
RRIZ S Z oficE L &R LTz,

UiEf] 33 O H, 47 5%, 4otk, WURIpSHEH
HHICOE -3 E, Tlyom)) Lz X
2L, BEOIO AR L. XBEETRES B
L O 6 otk iR E b &, A 6 hE %o
HERERED. F2AX v o TR 6 MOk R
LA 6 M B O BN RESE B IR E A L Tz,
55 6 Mo HE SRR B B R AR AR R N & A
Loz (Fig. 3-a,b). FIc X T, % 6 faHbisk
B IO IR > TEES 26N T
W5 Z LR SN, AR T RURAR IR RLIR
I3 AFE & 4L, b L Icligifiskic k - ¢,
AT L » H T 7z (Fig. 3-¢). bz v v a
12X BHESS A ¥ v o TR —E L Tl
SHEHER 1 L 72 (Fig. 3-d).

CiEpil 4) K K, 24 5%, Tk, HRESEiEE

VAERT, A o4 AREIC T _ERAGIgr. 4al,
WG & k7 L CRBE L, HIGBEREO R
THRAFY v EEMLZ. 2% v v TIILRRK
BB wlens, 120Gk LAl AEHIC ik e
ERIK RS & 22 & DTz (Fig. 4-a). #IRFTR T
ML & R, HTERDSZ L BEFEITHE - 728
AR 2SS 12 oHE IR L T 2 0253 S h
7z (Fig. 4-b).

e 53 OS, 48 %%, Jdk, fifidw

Lt OBW O b LI R IR L, PHERIC
WONTE 2 F v METIE, 2REMETTROE)
2T DIEFERIB R & 2 L © - (Fig. 5-a). R
IZAT75 - 72 CT TiE, BEHHC X 2 ME OREE G
6 iz (Fig. 5-b).

Iv. £ &

1971 4E42 99Ty o @b G 25 o PR S
ELTHASHTUNR, HRAFv AR ERL
TEl. ZTOREAHTRIEE & U THEREERERN
WX BHMEGE LTHhEDBNS. FHITIERER
HITH D0, AR XBRG I EERT THER
TEYMTHA L SR, BB ER O R

Presented by Medical*Online



658

BE% 17 % 6 5 (1980)

Fig. 1 Case 1. Pulmonary cancer with bone metastasis.

1-a Posterior view of bone scan using 10 mCi of Tc-99m diphosphonate. Bone scan
shows little deposit of radioactivity in the posterior portion of the left 6th rib,
corresponding to the level of the intrapulmonary lesion. The radioactivity in the
ribs and thoracic spines around this cold lesion is slightly increased.

1-b The large round mass lesion is identified in the left middle lung field with destruc-
tion of the posterior portion of the left 6th rib.

1-c Histology of the posterior portion of the left 6th rib at necopsy shows decreased
bone tissue, infiltration of the necrotic tumor cells and fibrosis,
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Fig. 2 Case 2. Pulmonary cancer with bone metastasis.
Chest radiograph shows mass density in the right upper lung and loss of normal
bone shadow of the posterior portion of the right 7th rib.
Posterior view of the bone scan shows expanded area of abnormal increase of
radioactivity in the right 7th rib, corresponding to the bone abnormality on the
chest radiograph.
Posterior view of the bone scan performed 6 months later shows decreased
accumulation of radioactivity in the right 7th rib instead of increased deposit on
the previous bone scan.
Chest radiograph at the same time as 2-c shows multiple intrapulmonary mass
densities and progressive destruction of the right 7th rib.
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Fig. 3 Case 3. Thyroid cancer with bone metastasis.
Radiograph of Th spines shows destruction of the 5th and 6th vertebral bodies
with mass lesion (long white arrow) and loss of the right 6th posterior rib (short
white arrows).
Bone scan shows decreased accumulation of radioactivity in the right lateral
margin of the 6th thoracic spine and posterior portion of the right 6th rib (arrowed).
Surgical specimen of the 6th thoracic spine shows histologically infiltration of the
well differentiated follicular adenocarcinoma of the thyroid replacing the normal
bone archetecture.
T1-201 chloride scan shows abnormal increase of radioactivity in the regions which
correspond to the focal defects in the bone scan.
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Fig. 4 Case 4. Osteosarcoma of the right radius with multiple metastases.
4-a Posterior view of bone scan shows abnormally decreased deposit of radioactivity
in the left half of the 12th thoracic spine and right half of the sacrum.
4-b Histology of the 12th thoracic spine at necropsy shows decreased normal bone
tissue, infiltration of necrotic tumor cells of anaplastic osteosarcoma and fibrosis.

Fig. 5 Case 5. Pulmonary cancer with bone metastasis.
5-a Anterior view of skeletal image shows a round area of decreased deposit of radio-
activity in the shaft of the sternum with increased accumulation of radioactivity
around the cold lesion.

5-b Chest CT at the level of the lesion shows destruction of the right half of the
sternum due to mass lesion (arrowed).

DIzdDOR 7 ) —=v AL LTHERSATY kg 135 filrh, BB L2 A LD HlD ) HEIK
5. bbb BAE(T 5 - 72 ¥ Te-) o giLh TR EH R x v VTR L 78 EFIDSHIC
X B8 2% v v LEIRPTR L O EdRE T, HZLHol®. ZOAR—EHI T LR EHE,
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Summary

Cold Lesions Demonstrated on Bone Scintigraphy

Bunmei KADO*, Tetsuo NAKAJIMA*, Mizuyoshi SAKURA*, Akinori ISHIHARA**,
Yasuhito SASAKI***, Teruo NAGAI****

* Devision of Radiology, Saitama Cancer Center
** Devision of Pathology, Saitama Cancer Center
***Third Department of Internal Medicine, St. Marianna University School of Medicine
**** Department of Radiology, Gunma University School of Medicine

Localized areas of decreased radioactivity in the
bone were demonstrated in 17 cases (1.4%,) of 1,213
bone scintigrams performed with Tc-99m dipho-
sphonate. In 15 out of 17 cases ““‘cold’’ bone lesions
were found to be metastatic bone cancers. Primary
sites of cancers included the lung (7 cases), uterine
cervix (3 cases), thyroid (2 cases), kidney (I case),
prostata (1 case) and pancreas (I case). Other two
lesions were found in primary site of chondroblas-
toma and metastatic site of osteosarcoma. Histolo-
gical studies revealed squamous cell carcinoma in
all 7 patients with lung cancer. Whereas ‘‘hot”’ bone
lesions were found in 569, of adenocarcinoma and
319, of squamous cell carcinoma of the lung. High

incidence of *‘cold” bone lesions were found in 3
(219,) out of 14 patients with cervical cancer who
revealed positive bone scans. Abnormal bone scinti-
grams were found in 50 of 160 cases with breast
cancer, but none of them showed ‘‘cold’” bone
lesions. In 14 cases increased uptake of radio-
activity is noted around the cold lesions. Increased
Ga-67 uptake in the “cold” lesion was found in
6 cases of lung cancer. Increased uptake of TI-201
was found in the ““cold’” lesions in two patients with
thyroid cancer. Postulated factors causing cold
bone lesions were discussed reviewing literatures.

Key words: Bone scan, mTc diphosphonate,
cold bone lesion, metastatic bone tumor
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