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¥7-9Ga 7y = BRI X BEEE A ¥ v > (LT Ga
A F v ) NBEBERE S W I3BEFIc VT,
[F] UL~ Ga DR % HERaT L7c. /L
7-3EfE % Searl MILFOVHEI G <= H 2 5, =4~
B Ry PAA=—CrBIVZALFT+7y MHA
FTHAF v ik "Tc Methylene Diphosph-
onate (MDP) % 7- {3 Ethane-l-hydroxy-l, 1-diphos-

Table 1 phonate (EHDP) #j 10 m Ci # F#fRpNEE 5% 3~4
Primary disease No. of cases Wil & 0 SR BRAA L7c. BIRE O 25 hE 2%
Lung cancer 42 ¥ U AE— K 32cm/4yTHRY, KEs & B & %
Esophageal cancer 5 NENHIBREGE BT L TR LS, BR
e ; ¥ v v OBMEEROHE I RE S H &R A,
inoma . . _
Malignant thymoma 2 —IOER TR BERFHR E v~ XTIk
Prostate cancer 2 L=y v F Ny 22000686057 w7 4 0K
Thyroid cancer 1
Tongue cancer 1 Table 2 Results of Bone Scans
Neuroblastoma 1 : - >
Wilms® tumor 1 Accumulation of Radioactivity No. of scans
Hypernephroma 1 Decreased uptake 34
Rhabdomyosarcoma 1 Equivocal uptake 29
Cervical cancer 1 Equilibrated uptake 27
Breast cancer 1 Increased uptake 1
Unknown etiology 1 Undetermined 8
total 67 total 99
y . : 3?00 : 6000 (rad)
AAA AA A faa aa
i A S LS Sl St S
Equivocal A N ANADA DR A DA B LA a,
e e e e e e e e e e e e e o e e e e e e e e e e e
. 000 O O 0000
Equilibrated 0008880 8 b} o)
Fig. 1 Correlation between Irradiation Dose and Uptake of Radioactivity.
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Fig. 2 Correlation between Interval and Bone Scans.
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Fig. 3 Correlation among Irradiation Dose, Interval and Uptake on Bone Scans.
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Fig. 4 Correlation among Irradiation Dose, Interval and Uptake on Ga scans.
TREBEEICLE. Ga 2% v L i3%Ga y = UK Table 3 Results of Ga-67 citrate Scans
2mCi 283 #% 3 HHICREG L. hbii%E Accumulation of radioactivity No. of scans
DG ER - 2N, HECIEREGE A, Decreased uptake 22
BB RYE ) =777 7 L —#%— LMR-15 Equilibrated uptake 5
Increased uptake 0
vy, 1 = 136 2 FHERI % 5% wa. .
&R, M 7eiasdi 2 R e 23 T 3 Undetermined 4
TR v OREE, TN R~ Ho ol a

B MO ERHETICHRTE LI LT — :
LHRELBHEFNICEAF Y L 2T TV BT 348 % “decreased”, Lo v D % “equili-
BHMTOTAX v L OEFIVHLMIETLT brated”, RO LT EHBHEICE D L O ®
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U 7 ke 3 7213 BEHE O B RESR B I L 7255 65
SLREBIOF R F v v L ESTREFAOHEEIC
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L.

L. % 3z
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19 % 5 5 (1982)

%), “equivocal*“ L ‘‘equilibrated” {x #h 4 29
4 (32%), 27{4:(30%) T, 1 {423 increased” T & -
7z (Table 2). FRGHHREL & 2 * ¥ > OB REHAT
D BF X Fig. 1 o< <, “decreased” T & - 1z
28{: > = ¥ v 264425 3,000 rads DL ok
¥R STV B, ZhiE 3,000 rads DL JRES
&R 6043 s EF, 57903713  eq-
uivocal” 7> “equilibrated” #>xL7-. BE»H D
AR & Hgt RESEAE O B fRIE Fig. 2 127”3775, “de-
creased” #;R L2280 B2X v D 95 b 251

Fig. 5 Seminoma

a. The posterior view of bone scan, taken 19 months after irradiation of 3,000
rads for the paraaortic metastasis, shows little decreased in accumulation of
radioactivity in the lumbar spines. Loss of accumulation of radioactivity in
the right kidney is due to right nephrectomy.

b. The bone scan taken 8 months after next irradiation to paraaortic region,
which was performed 21 months following the first irradiation, shows de-
creased deposit of radioactivity in the entire lumbar spines. Several areas
of increased accumulation of radioactivity are seen in the pelvic bones and
right hip joint. The left foot also shows increased radioactivity.
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Fig. 6 Neuroblastoma

The posterior view of bone scan, which was performed 11 months after irradiation of 3,800 rads to the
abdomen involving lower thoracic and whole lumbar spines, shows apparent decrease of accumulation of
radioactivity in the spines corresponding to irradiation field.

The macroscopic observation of thoracic and lumbar sines shows fatty degeneration from 11 thoracic spine
to third lumbar spine. Metastatic lesions are seen in the second, third, 6, 7, 8 and 9th thoracic spines.
Histology of second lumbar spine at necropsy shows decreased normal bone tissue. Metastatic change is seen
in the lower portion.

The microscopic examination shows fatty tissue instead of normal bone tissue. The fibrotic tissue is noted
around the vessel.
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Fig. 7 Lung cancer

a. The posterior view of the bone scan, which
was performed during irradiation therapy,
shows mildly increased accumulation of
radioactivity in the thoracic spines cor-
responding to the irradiation field.

b. The posterior view of the scan using Ga-67
citrate performed during irradiation therapy
shows clear-cut decrease of accumulation of
radioactivity in the thoracic spines cor-
responding to the irradiation field.

19 % 5 5 (1982)
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%735, 3,000 rads DL Eo#Ex Byt S h, MH#E
3HhAUEREL TITbh IO F R X v 0
5 b 2444 (62%) A5 “decreased” # ;L 7-. &5
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Summary

The Effect of Radiation Therapy 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

With the purpose to evaluate effect of radiation
therapy on bone scintigraphy, ninety nine bone
scans and Ga-67 citrate tumor scans were per-
formed on 67 patients, including 42 with lung
cancer, 5 with esophageal cancer, 4 malignant
lymphoma and 15 with other malignancy. The
spinal uptake of Tc-99m diphosphonate and Ga-
67 citrate were evaluated during or after radiation
therapy involving thoracic and lumbar spines.
The correlation among the spinal uptake of
radioactivity in the radiation field, the irradiation
dose and the interval after radiotherapy was
investigated. The results revealed that 34 of 99
bone scans (349;) showed ‘decreased” radio-
activity in the irradiated spines. Twenty six of
41 bone scans (639%) performed more than three
months after radiotherapy showed ¢‘decreased”
spinal uptake. Among the same 41 bone scans,
16 of 21 bone scans (76%;) taken in patients who

received more than 5000 rads showed ‘‘decreased”
spinal uptake. The decreased spinal uptake was
irreversible. Eight cases changed to ‘‘decreased”
from “‘equilibrated” during follow up study after
radiotherapy. Twenty two of 31 cases (71 %) with
Ga tumor scans, which were performed in the
earlier periods and with less dose of radiotherapy
as compared with bone scans, showed ‘“‘decreased”
spinal uptake, which suggests impaired Ga-67
uptake by the bone marrow rather than the spinal
bone. The factors causing decreased uptake of
radioactivity in bone scan after irradiation were
discussed in view of irradiation effect on bone
tissue. The descrepancy of uptake of radioactivity
between bone scan and Ga tumor scan was also
discussed reviewing difference of radiation effect
on bone and bone marrow cells.

Key words: Bone Scan. Irradiation therapy
6?Ga scan, cold bone lesion, 99mTc diphosphonate.
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