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A Study of Irradiated Spines in Radiotherapy
—Using %"Tc-HMDP Bone Scintigraphy & MR Imaging—

Daisuke Yoshida, Akihiro Sawada, Osamu Kamiike, Yasuhiro Ogawa and Tomoho Maeda
Department of Radiology, Kochi Medical School
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Department of Radiology, Hyogo Medical Center for Adults

Research Code No. : 705.2
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When radiation therapy is performed on a patient with malignant tumor, vertebral spines are
sometimes included in the irradiation field. In the present study, “*"Tc-HMDP uptake was examined in
102 cases of malignant tumors treated with radiation therapy (irradiated total doses from 10 to 70 Gy)
in order to clarify the time course of accumulation.

The scintigram on the film was transformed with a film digitizer into objective data, and the
Accumulation Decreasing Index (ADI) was calculated each month after irradiation. In the group
receiving less than 30 Gy, recovery of ™ Tc-HMDP accumulation was seen after a mild decrease in the
ADI. However, in the group that received more than 40 Gy, no recovery of accumulation was seen, and
a large decrease in the ADI followed.

Vertebral MRI was performed with and without Gd-DTPA enhancement to calculate the vertebral
Signal Intensity Ratio (SIR), and decreased blood flow in the irradiated bone marrow was estimated
from the changes in SIR values.

In the irradiated area, no definite abnormal accumulation of *"Tc-HMDP was observed against
the new metastatic bone tumor. In such cases, MRI should be performed soon after bone scintigraphy
in order to detect the tumor.
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Fig. 1 Relationship between the density on the

film by the densitometer and ROI-value of the
digitized image of Tc-99mO,

Table 1 Comparison with Digital method & Film
method

Case  Digital method (%) Film method (%)
1 92.9 93.4
2 96.9 97.9
3 93.0 95.8
4 93.4 97.8
5 80.2 75.3
6 99.4 96.6
7 78.2 73.2
8 114.8 107.7
9 101.9 124.1

10 97.8 95.5

Film method did not statistically differ from digital
method (p<0.5). t-value=0.326
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Fig. 2 Time course of ADI of Tc-99m HMDP on
the thoracic spine ranging from 10 to 30 Gy
irradiation

2).

(i) 20Gy BHBETHBHKTEH 1 » AT
B HBEBETIHEE>CED, 555 BTH
0% DOHEBETWEL, 115 A BEBHITOL
~MZEE L TWvA (Fig. 2).

(iil) 30Gy FRAFETIE, BARTL D b &=
EXRIEAGH DN, 24 LTMETERY
AL, 42 FBwIL30%, 94 ABIRid0%0E
BETZELckcBEERZRLTW5 (Fig
2).

(iv) 40Gy BRBETIXBHERTHS » AE *
TORERIET < 2 — v 1230Gy B & [ UAEHE
ZELTERY, 55 ABI0%BDOERET >
EoTwd, LHBLZOERETRIIAAETY
TRy, EREEEAIZD SN, B
W3EECETESLD, 52 AELUBRSS b —
ROLEHRERXZELTCV5b0LBhbhb
(Fig. 3).

(v) 50Gy BHEBHECRBHETHS » A *
TR DERETHEL, Li#ls» A HicE
HETEZOETHEESREL T B, 40Gy B & [AKE
REIEER R SR (Fig. 3),

(vi) 60Gy BHBECIXBHKLTES » FAM
T, B5%0HEBETEETEL00, LIHE
TRENIEE E, 150 8 BAHE TS50 % ERET
CETESTWA, SEXBETCHEEERZES
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Fig. 3 Time course of ADI of Tc-99m HMDP on the thoracic spine ranging from
40 to 70 Gy irradiation

iy

B
b i

A

Fig. 4 A :MRI of the thoracic spine (SE 600/20). Between the arrow heads, high
signal intensity change can be seen corresponding to the radiation field. B : Tec-
99m HMDP scintigram. Accumulation to the thoracic spine within the radiation
field has been decreasing.

hTuwievs (Fig. 3), 8~107 A B ilh0%EFETEST W 5,
(vii) 70Gy BHBE TR L h ERET2EH 50% i3 HRFEIE60GY BEL b LB IR
h, 57 B ECOMICHIOBERETEEL, (Fig. 3).
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4 17T, 6455 P D FFEFEGI T, BUHRIEHICHE
W, B EHEIZ60GY D fBEH A T, RHEFN
g ¥ h iRk TIEE G C B iy —ic
BEHRECHEMMLROh, ERHAFAFHKDOSE
BLIEESFORAELITRLS,

Table 212389, BEHRBHEZT T
WEREICRAE L - BB E (Fig. 5) 13, B#Ee
B RO CERETHEE/LARSh B Lk,
SIR fED LR 25D b iz, 30Gy REHE O fEF
(Fig. 6) Tk, ABRCBHEAMSM KV CHR—
EEHRIREhic, Thick LT, 40Gy BAH
DHFHEICREE LICEBE (Fig. 7) £60Gy DB
ROFHCREE L BB R CIER LR O SIR
ELOEFHRIDDEL, BHOE®EDS S X
BMECL VEBRECOEEDHRCAR—K (p<
0.0 % bh, MIEKEOHENRRERTLS,

BRRR G D 1 Flic S REUFHEBA L LR
F—ER, FA—RHcTRBHTASOEBEY T

Table 2 Vertebral SIR of bone metastasis newly
appeared within & out of the radiation field (30,
40, 60 Gy) on MRI T1 weighted image

out of the fleld within the field (40 Gy)

1.1363 1.0163
1.1229 1.0555
1.1341 1.0073
1.1223
1.1343

within the field (30 Gy) within the field (60 Gy)

1.1378 1.0149
1.1357 1.0124

Metastatic bone tumors within the radiation field (40 &
60 Gy) showed no definite enhancement, but the tumors
cut of the field and those within the radiation field (30
Gy) showed some enhancement.

B LB, & OIERIT IS AT RS B
CH AL ERREMEESREORR & LT
MRI B & hTwb, Lo L, FRICEE X
hieByvF 75 2 TREBECBHETA OLRK
ETHScEEhTsh, REERESL LT3R

Y =
] ili

Fig. 5 New metastatic lesion in the non-irradiated spine (Left: SE 600/20,
without Gd-DTPA, Middle: SE 600/20. with Gd-DTPA, Right : SE 2,000/80)
Gd-DTPA enhancement can be seer on the tumor without irradiation.
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New metastatic lesion after 30 Gy irradiation including the spine. (Left :
SE 600/20, without Gd-DTPA, Midddle : SE 600/20, with Gd-DTPA, Right : SE

2,000/80) Gd-DTPA enhancement can be apparently observed on the tumor
appeared after irradiation.

Fig. 7 New metastatic lesion after 40 Gy irradiation including the spine. (Left :
SE 600/20, without Gd-DTPA, Middle : SE 600/20, with Gd-DTPA, Right: SE

2000/80) No Gd-DTPA enhancement can be observed on the tumor appeared
after irradiation.

SERL 4 4 8 A25H (23)
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HHRERIC R 5 BT O

Fig. 8 MRI & T¢-99m HMDP scintigram of the irradiated spine A : MRI (SE
600/20) clearly showed the metastatic bone tumor in Th7 (arrow). B: Tc-99m
HMDP scintigram could not showed abnormal accumulation to the metastatic
lesion (arround arrow).
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