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Scanner (ND 2100, Nuclear Data Corp.) & %3
stod, k)= A F5 72 &3k (bone mineral den-
sity, BMD) 3} wh$]Zo]e} 57 2% 2} (bone mine-
ral linear density, BMLD)-% AF&3}9ic} (Figure 1).
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Fig. 2. 5 minutes image of Tc-99m MDP bone Fig. 3. 2 hours image of Tc-99m MDP bone
scintigram with R.O.1. on lumbar spines. scintigram with R.O.l. on lumbar spines.
pixel?] A4}z3 a4l edod (region of interest, ROI) sl Hematoxylin- Eosinz} Masson’s trichrome o
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Table 1.

Changes of Bone Mineral Density (BMD) in Pre- and Post-irradiated Lumbar Spines

(% of control BMD)
basal 3 days 6 days 2 weeks 4 weeks 6 weeks 8 weeks
10Gy 101.212.} 103.3%£5.8 95.3*11.6 101.2%4.7 94.2%3.1* 95.1%10.3 95.3%1.3
20 Gy 98.6%3.8 98.6%£3.9 94.2+4 3 92.245.7 90.0£4.7* 93.4+1.6 94.2+2.2
30Gy 100.0%0.1 96.710.4 95.1%3.1 91.8+2.3* 87.115.4* 81.746.2*%* 83.4%4 7*
*:Pp<0.01, **:P<0.005
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Fig. 4. Changes of bone mineral density (BMD) in pre-

(#:P<0.01, ®®:P < 0.005)
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Table 2. Changes of Bone Mineral Linear Density (BMLD) in Pre- and Post-irradiated Lumbar Spines.
(% of control BMLD)

basal 3 days 6 days 2 weeks 4 weeks 6 weeks 8 weeks

10Gy 100.0%1.2 106.2+5.5 101.2+22 97.3243 90.6+5.5 88.8t14.9 93.1x4.4
20 Gy 98.8+1.5 98.1+2.1 94.7x1.2 91.8+7.8* 83.0%4.4** 86.1+1.8* 90.0+4.3*

30 Gy 97.0%+1.3 94.9+1.1 95.8%2.9 87.9%2.1%  79.7+3.8*%* 77.7t13,5%* 8] 8+7.3*

*: P<0.01, **:P<0.005
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Fig. 5. Changes of bone mineral linear density (BMLD) in pre- and post-irradiated lumbar
spines.
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Table 3. Changes of Radioactivity at 5 minutes after Tc-99m MDP Injection in Pre- and Post-
irradiated Lumbar Spines (% of control uptake)

basal 3 days 6 days 2 weeks 4 weeks 6 weeks 8 weeks

10Gy 101

1247 96.8%3.6 98.916.9 97.8%5.9 100.2%5.5 103.6%3.6 96.912.9

20 Gy 99.7+£3.6 100.714.0 98.4+2.8 101.2%4.0 98.6+3.8 97.8%2.9 95.0%3.5

30Gy 100.8%¥2.6 100.5+2.7 101.0%4.1 101.8%3,7  98.8%43 96.7%3.5 93.414 8*

*: P<0.05
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Fig. 6. Changes of radioactivity at 5 minutes after Tc-99m MDP injection in pre- and

post-irradiated lumbar spines.
(e: P<0.05)
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Table 4. Changes of Radioactivity at 2 hours after Tc-99m MDP Injection in Pre- and Post-
irradiated Lumbar Spines (% of control uptake)

basal 3 days 6 days 2 weeks 4 weeks 6 weeks 8 weeks

10 Gy 98.1%3.2 107.3%11.2 100.2%4.3 97.8%7.1 92.7%3.3*  93.3%0.6* 102.6%9.1
.
20 Gy 99.1£2.4 97.3%0.8 92.8+4.9%* 92.3+2.2%* 87.9%6.0%** 88.9:1.0%* 94.2+%].]

30 Gy 98.8+1.4 98.6%5.6 88.5%4,7*  88.1%2,7* 83,519.3** 7B 2i5.1*** 86.514.9%*

*: P<0.05, **:P<0.01, ***:P<0.005

11or
10 A 10 Gy

A ® r——— zoGy
B 30 3y
4

1oor | \A

©
(=}
Y

% of Control Uptake
-]
o
/
=

~3%
LL 3

b ad sd 2W aw 6W 8w

Fig. 7. Changes of radioactivity at 2 hours after Tc-99m MDP injection in pre- and
post-irradiated lumbar spines.
(®: P<0.05, @®:P< 001, ®®e:P < 0.005)
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Zto| W13} L2 F3ba A (deposition of thin bony plate) &
744 9} transverse trabeculationo] SFFElsjed =)L,
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£% Hgch(Table 3, Figure 6).
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A FEoR s HE el 20Gy 2ARRolAE £
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A BB 0% 2as Hel 65l HA e o)
%, 8FdE 449 +F22 3| 55|geHTable 4
Figure 7)
Fig. 9. Light photomicrograph of irradiated
3. BIAMMZEA} £0| We| XA & AA lumbar spine.
(X160, Masson’s trichrome stain)
ubil Az 4F & g9 ez wistE e o DC: degenerative change
o] A HEprt 8 AAcIg e dEAE S = vacuolization of chondrocyte

Light photomicrograph of irradiated
lumbar spine.

(X160, Hematoxylin-Eosin stain)

DC: degenerative change

= vacuolization of chondrocyte

Fig. 10. Light photomicrograph of irradiated
lumbar spine.
(X160, Hematoxylin-Eosin stain)
BM: bone marrow
»

transverse trabeculation
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— ABSTRACT -

AN EXPERIMENTAL STUDY ON THE CHANGE OF
BONE MINERAL METABOLISM AFTER IRRADIATION

Chin, Hae Yun, D.D.S., M.S.D., Lee, Sang Rae, D.D.S.,MS.D., Ph.D.

Department of Dental Radiology, College of Dentistry,
Kyung Hee University.

Irradiation is widely used for the treatment of malignant diseases, and possibly cause the
osteoporosis. The bone densitometry and bone scintigraphy are valuable when used to monitor
the patients longitudinally to access the progression of osteoporosis and risk of osteoradionecrosis.
To evaluate the osteoporosis after irradiation of cobalt-60 gamma ray on the lumbar spines of
New Zealand white rabbits, bone densitometry by dual photon absorptiometry and bone scinti-
graphy were performed weekly. The decrease of bone density began at the first week after ir-
radiation, and were in the nadir at 4-6th week. The osteoblastic activity measured by bone
scintigraphy decreased in the first week, and was in the nadir at 4-6th week. The severity of
these changes were related to the radiation dose. In conclusion, the osteoporosis before pre-
sentation of the osteoradionecrosis can be developed at low dose irradiation and confirmed by

bone densitometry, bone scanning, and histopathology.



