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Evaluation of Bone Diseases Using Dynamic Bone Scintigraphy
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Dynamic bone scintigraphy with *"Tc-EHDP was performed on 96 patients with various bone
diseases. The dynamic scintigrams obtained were then used to aid in the differential diagnosis of
malignant (49 cases) and benign (8 cases) diseseases. Short-term local deposition of the tracer in all cases
of malignant bone diseases was observed in vascular (10-40 sec. after injection), and blood pool (1 -3 min.
after injection) phases. In the cases of malignant bone tumors where osteosclerotic lesions were present,
tracer accumulation appeared in the blood pool phase. If osteolytic lesions were present, accumulation
appeared in the vascular phase, and when the lesion was larger than 2 cm, accumulation was frequently
found in the arterial phase.

Scintigraphic differentation of early primary and metastatic bone tumors from other lesions was
facilitated by performing the dynamic scintigraphy with *™Tc-EHDP. Dynamic bone scintigraphy also
allowed early diagnosis of avascular necrosis (14 cases) prior to the appearance of minimally abnormal X-
ray findings, especially in cases of corticosteroid-induced necrosis.
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Fig. la There are multiple irregular osteolytic
lesions combined with reactive sclerotic changes
in the proximal tibia. Irregular periosteal reac-
tion with a tendency toward spiculation is seen
along the proximal tibia.

10-12min 3hrs

Fig. 1b Dynamic bone scintigraphy shows highly increased accumulation of the
tracer in the osteolytic lesion of the proximal tibia during the arterial (10-15
sec.) phase, whereas tracer accumulation is seen in the sclerotic lesion during
the venous (35-40sec.) phase. In the osteolytic lesion activity begins to decrease
5 min. after administration of the tracer, and there is markedly decreased
activity after 3 hrs., while there is higher activity in the sclerotic lesion.

Fig. 1 Case 1. Osteosarcoma in a 15 year-old-male.
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Fig. 2a The radiogram shows an osteolytic lesion
1 cm in diameter in the right scapula.

5-10sec 30-35sec 1-3min

10-12min 3hrs.

Fig. 2b The activity begins to increase in the right scapular lesion from the
venous phase, and there is abnormal accumulation in the static image (arrow).

Fig. 2 Case 2, Ewing’s sarcoma in a 14 year-old-female.
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Fig. 3a The radiogram discloses no abnormal
change in the pelvis.

15-20sec 35-40sec 1-3min

10-12min 20-22min Jhrs

Fig. 3b In the lesion of the sacrum (arrow), the activity begins to increase 15sec.
(arterial phase) after administration of the tracer, and 3hrs. after administra-
tion there is a marked increase in the area extending from the sacral lesions to
the left sacroiliac joint (double arrows).

Fig. 3 Case 3. Bone metastasis from uterine cancer in a 52 year-old-female.
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Table 2 Results of dynamic bone scintigram in metastatic bone tumors
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Esz o = e THEE & ZERBYRICLTV 5, ENEES
£w #1} % static image TOXBBZE VA B 2em
7 lass 3 L EoBBHRETH S,
- - ~ BXREECEMREL 2L 0\ 5 RIS
% & #iTid static image TG EZTRL TV 5,
i AR dynamic image &>\ Th % &, BUEEVEFR
£ BE 1 Gl mig 7 — A AR O B HI D & R RS
s B HMBELTVWBA, FREESAZS S8
P N PR, - tracer DEBER LB T\5, B, EEHEFig.
2 T = DTEIFIE H1058 L EBOHBEIBR, FH L
| P ~ FAEARMEIE 1 61C L BIRA 2 > tracer D H B
E+ oSl 0onmmn|g Zbhb,
a F¥E (Fig. 5) TEBEMFHREAD tracer d
. - - ERILEBELBLTRDORT WL,
Et|lmccowonn~~| FERRHEBIE1API TR AR X b R C o8
. WL RicL, BIBRME 161 (7%), EERAE 9B
S38Ei|lmcomonmmng (62%), M¥E7— A H1361(93%), 5 4Eiizg:
N g PICREEREROT-L, BXBEECHED
E ji §a|mvommm |y E AEGEIH O FEFNE £ dynamic image TR
£l S DOBHELEL,
§$3+Hﬁm N Nk FHi (Fig. 6) 9 GI-Cixghiv 2 41 (22%),
g tE M7 — A48 56 (56%), 544 76 (78%),
3y Hhhmwwmﬁ_.mgg 10535 2 BI2 4B tracer DEREN % b, Ak
=8 5% HAAE tracer DHEBAR <, BRI 2 MK 7 —
“ Ly AR CREERRRD bR TS, 55
§ - Ed P HRBO 2 & IFEPI TR L IEEB O
§ . < 23 % |52 mmcss.
HII R R ) v~ KB SE 4 G1°C I X b AT
@ (FAISBSEBIE|TC DEFRREAE D, IR 2 Hl, M7 — A4
36U, 54T 4fE S EBERI AL T

5,

BIHMEEIT 4 §1CIR10040w 1 6, 2054 &
static image TIX 4 fl & bEEM:EBE2E L, ME
7= A E Tl tracer DEBFIIE LR T Wi



1400—(44) AAREFHSHRFSHE H43% Fus

Fig. 4a The radiogram shows a small area of
rarefaction with a nidus 5 mm in diameter
(arrow) in the markedly thickened cortex of the
right femur.

10-12min " ~90-22min 3hrs

Fig. 4b Activity in the proximal shaft of the right femur begins to appear from
10 min., and there is abnormal accumulation in the static image.
Fig. 4 Case 4. Osteoid osteoma in a 36 year-old-female.
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Fig. 5a The radiogmam shows
an osteolytic lesion extending
from the proximal metaphysis
to the shaft of the right femur,
where the bone is expanded and
the cortex thinned without
fracture or new bone formation.

Fig. 5b Dynamic bone scintigraphy up to 20 min. shows no
abnormal accumulation.

I I.
[ 3

10-12min. 3hr.
Fig. 5¢ The static image shows abnormal accumulation around the central
defect of the same lesion as shown in the radiogram.

Fig. 5 Case 5. Bone cyst in a 42 year-old-female.

LN 4. # K
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Fig. 6a The radiogram shows a sclerotic lesion in the trochanter minor of the
right femur.

Fig. 6b The whole body scintigram shows abnormal accumulation in the same
lesion as shown in the radiogram.
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Fig. 6c In the sclerotic lesion the activity begins to appear 1 min. after adminis-
tration of the tracer and increases successively.
Fig. 6 Case 6. Chronic osteomyelitis in a 15 year-old-male.

43

128
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Dynamic uptake pattern of *™Tc-EHDP in bone diseases

vascular phase  blood pool early phase static phase
10-20  30-40 phase 5 min., 10 min. 20 min, 3 hrs.
sec. sec. 1 min.

Metastatic bone tumor

Osteosclercotic lesion

Osteolytic lesion

O ~ O T I M FE T TE R T TS
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Pathologic fracture o ~ @MM§N§N§§§§§§

Traumatic fracture( old ) m“m@@&&@&

Spondylosis deformans
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