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Table 1 Classification of examined 71 cases with Table 2 Classification of examined 47 cases with
primary benign bone tumors, and their primary malignant bone tumors, and their
results of bone scintigraphy. results of bone scintigraphy.

Accumulation of Accumulation of
No. of cases radioactivity* No. of cases radioactivity
(-) (+)  (++) (—) (+) (+)

Giant cell tumor 17 1 7 9 Osteosarcoma 26 0 4 22

Aneurysmal bone cyst 4 0 1 3 Chondrosarcoma 5 0 3 2

Fibrous dysplasia 9** 0 1 8 Fibrosarcoma 2 0 0 2

Bone cyst 6 4 2 0 Angiosarcoma 2 0 0 2

Histiocytosis X 9 1 7 1 Multiple myeloma 8 1 4 3

Nonossifying fibroma 6 6 0 0 Others 4 0 2 2

Enchondroma 4 3 1 0 Total 47 1 13 33

Osteochondroma 6 A g i ~ (from Jan. 1974 to Dec. 1980)

Osteoid osteoma 2 0 Y 2 (—) no or minimal (+) moderate (4) marked

Osteoma 3 1 1 1

Others 5 1 2 2

Total 19 25 27 L7z, FTiC@mbhTn2 L 9is, BYUEIEE
(from Jan. 1974 to Dec. 1980) FO%HLITREHERE T TS, BELLTURLE

- : : i 5 S
(—): no or minimal accun.1ulat10n o'f radllo?ctlvny Table 2 (2% = L <, [FINEIB10> 5056 P pE i

(+): moderate accumulation of radioactivity . R T ey

(#): marked accumulation of radioactivity Wy LD LRI RO BIL K. T

** 9 cases including 5 of monostotic and 4 of b, (H) HIEMFIEE T 33/47(70%) TH %

polyostotic fibrous dysplasia. DIckE LT BN T 27/71 (38%) T 0,
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FIGANEEIGBEEM O & 372, Bt o SEtEE b, FRBEBOVTRENDLT
IO EBEORIE THIIE I NN, T OB T OB AR Uz, WRMEETRENE G £

KAR—FE o to. 72125 L0 X% o KEBTH > T, 4IEFIORRE Lo+ E R
TN H D T L R IR L 7. 2, 3FIRED) o AR L. 360 d bbb
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(a)

Fibrous dysplasia of the left femur (6-year-old, female).

Fig. 1

a. Roentgenogram shows multiloculated radiolucent lesions of ground glass ap-
pearance throughout the left femur, together with bone expansion with cortical
thinning in the proximal half of the femur.

b. Scintigram demonstrates marked accumulation of the radioactivity in the typical

lesion of fibrous dysplasia.
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a

b

Fig. 2 Monostotic fibrous dysplasia of mandible (27-year-old, female).
a. Roentgenogram shows ground glass radiolucent lesion with ill-defined margin in

the mandible.

b. Well demarcated, marked accumulation is demonstrated on the scintigram. The
finding may be instructive for the diagnosis of fibrous dysplasia.

i 4

Fig. 3 Polyostotic fibrous dysplasia  (Albright’s
syndrome, 35-year-old, female).
Marked accumulation of the radioactivity is
visible in all of the multiple lesions.
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Fig. 4 Differentiation of scintigraphic findings be-
tween fibrous dysplasia and solitary bone cyst.
A: Fibrous dysplasia (polyostotic), the same
case shown in Fig. 3.
B: Solitary bone cyst, 12-year-old, female.
a. Roentgenograms of fibrous dysplasia (A) and
solitary bone cyst (B) involving humeruses. The
roentgenographic findings resemble each other.
b. Scintigrams demonstrate marked accumula-
tion in fibrous dysplasia (A), and no evidence
of accumulation in solitary bone cyst (B).
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Fig. 5 Aneurysmal bone cyst of mandible (12-year-
old, female).

a. Orthopantomogram and CT reveal a large
unicameral cystic lesion with poor trabecula-
tion in the mandible on the left side. Bone
expansion with thinning of the cortex is docu-
mented. Air density within the lesion on CT is
probably caused by biopsycal procedure.

b. Bone scintigram shows marked accumulation
of radioactivity in doughnut pattern. The
scintigraphic finding appears to be character-
istic to aneurysmal bone cyst though being
not specific.
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Fig. 6 Giant cell tumor of the left femur (21-year-old,
female).

a. Roentgenographic finding of typical meta-
physeal giant cell tumor extending to epiphysis

of the distal femur.
b. Scintigram shows marked accumulation in the

bone lesion.
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Fig. 7 Giant cell tumor of the left radius (31-year-old,
female).

a. Roentgenogram shows severe osteolytic lesion
in the proximal portion of the radius with
extensive soft tissue involvement.

b. Scintigram shows abnormal accumulation in
the region of osseous as well as soft tissue
involvement. The abnormal accumulation is
moderate in degree, though the bone destruc-
tion is aggressive in nature.
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Fig. 8 Nonossifying fibroma of the right femur (13-
year-old, male).

a. Roentgenograms show lobulated, radiolucent
and eccentrically placed femoral lesion with a
sharp sclerotic rim.

b. No abnormal accumulation of the radioactivity
is demonstrated on bone scintigram in the
region corresponding to the femoral lesion
(arrows). Differential diagnosis from fibrous
dysplasia is feasible on this scintigram.

PRI Y% T PR A IR BE 3 38 H v s . B
V2[RIV R S BRVERE 23 S e s, BURE
YORREEr-7. UELY, BiRLzAY
VIFEASEEAEN O X B AR L L o, vV
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bl XY ZORBENER ORI L 37 0 Hi s,
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Fig. 9 Fibrous cortical defect in the dorsomedial
aspect of distal metaphysis of the right femur
(14-year-old, male).

a. Roentgenographic findings of bone destruction
with cortical resorption and the appearance of
reactive periosteal bone formation may be so
accentuated as to mimic osteosarcoma.

b. No increased accumulation of the radioactivity
can be identified at all in the femoral lesion
(arrows) on the bone scintigram (posterior
view).

The scintigraphic finding is stressed to be useful
for differential diagnosis from osteosarcoma.
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b
Fig. 10 Eosinophilic granuloma of the proximal
right femur (5-year-old, female).

a. Roentgenographic evidence of central, oval,
radiolucent and poorly delineated lesion,
associated with dense periosteal reaction
(arrows).

b. Scintigram shows abnormal accumulation of
the radioactivity of moderate degree (arrows).
The scintigraphic abnormality may be rather
mild from the presumption of roentgeno-
graphic findings.

ThdLEVWIHIREZIT . ZOEMTAERD
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19 % 10 5 (1982)

b
Fig. 11 Osteomyelitis of the left tibia (36-year-old,
male). Comparative demonstration with the
case of Fig. 10.

a. Roentgenogram shows a medullary, ill-defined
radiolucent lesion with periosteal reaction
(arrows).

b. Scintigram shows extensive and marked ac-
cumulation of the radioactivity which is a
great contrast to the case of eosinophilic
granuloma shown in Fig. 10.

V. & &=
Bl OZWE XBZWnikATcdb 5. BlES;
Ly LEMES OBZKTICHER 2 RT S B T
b 50, BRBEARSEEEREEERICE-T
LD LTV S REEEGEERET — 42 12

Presented by Medical*Online



RUA S5 %

Fig. 12 Eosinophilic granuloma of the right iliac bone
(1-year-old, male).
a. Roentgenogram shows a multiloculated, well-
demarcated lytic lesion (arrows).
b. Scintigram shows moderately increased radio-
activity in the region corresponding to the
osteolytic lesion.

roTHoLMIERTWS X ST, FIEHEEE
75 B O IS R o 75 > THEEE AN A7 10
PR D B THRBIZBME S T % (Table 3).
L7 b RV RESS (3 X# % BB setg o i libe 1o &
mﬁﬁttﬁﬁé%#$®ﬂ§wmf IR
fBlix & b L LT, HEBEETORIEEZEO
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WTHY VF I T AERO BRI 2 A
WOBPICHIL THLNCTBZ L TH .
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AR S, D ELEAMEEZ EE LB
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Table 3 Common primary bone tumors and tumorous
conditions arranging in their incidence. Open
circles show benign bone tumors.

(O Osteochondroma 26.5%
O Bone cyst 12.6
O Enchondroma 12.2
Osteosarcoma 8.5
(O Fibrous dysplasia 73
(O Giant cell tumor 6.6
Myeloma 4.3
(O Non-ossifying fibroma 3.1
Chondrosarcoma 2.6
O HlSthCytOSlS X 2.3

(from the Bone Tumor Registry in .lapan 8336 cases
in the period from 1972 to 1978)%
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Table 4 (Z4MOEENOE LD LLT, I FE
TORBE L LICHEEHEOENICHENTHY v F

Table 4 Illustrative demonstration of scintigraphic efficacy in practice on the differential

diagnosis of primary bone tumors.

Minimal (—)

Moderate (

) Marked (4)

steosarcoma

Nonossifying fibroma

\

Hyperparathyroidism

]
|
|
]
| (¢]
I

Bone cyst : Fibrous dysplasia
]
i

Enchondroma 1 | Chondrosarcoma
|
I
| Osteochondroma /ri
I
: Eosinophilic granuloma 4_—,| Osteomyelitis
| |
'. ' Aneurysmal bone cyst
. A
! Giant cell tumor
| |
: \ Malignant tumor
1
|

(Multiple) | Osteochondromatosis Polyostotic fibrous dysplasia

I
|
i
I
I
1
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Summary

Evaluation of Bone Scintigraphy in Differential
Diagnosis of Benign Bone Tumors

Takeo OkuyaMA, Hitoshi Suzuki, Kazuya NakamMoTo and Soji SUZUKI

Department of Radiology, School of Medicine, Tokyo Medical and Dental University, Tokyo, Japan

Bone scintigraphy with  99mTc-phosphate
compounds was evaluated from the analysis of 71
consecutive cases of various benign bone tumors
whether the scintigrams could be helpful in their
differential diagnosis.

The characteristics of the scintigraphic image
at the site of bone lesions were noticed as being
marked (H), moderate (+) and poor or minimal
(—), according to the degree of accumulation of
the radioactivity. Fibrous dysplasia (8 among 9
cases) as well as aneurysmal bone cyst (3 among 4
cases) had strong tendency of marked accumula-
tion. Poor or minimal accumulation was observed
in almost all of the lesions of nonossifying fibroma
including fibrous cortical defect (6 all cases),
solitary bone cyst (4 among 6 cases) and en-
chondroma (3 among 4 cases). Moderate ac-

cumulation was said to be non-specific, since it
could be encountered in any types of benign bone
tumors. But it was noticed that the majority of the
bone lesions of eosinophilic granuloma (7 among 9
cases) showed moderate accumulation and the
scintigraphic evidence of the skeletal disease ap-
peared to be less extensive than the roentgenogram.

These scintigraphic characteristics realized in
some benign bone tumors occasionally played an
important role in clinical diagnosis, especially in
the cases atypical on roentgenographic findings.

Several instructive cases whose final diagnosis
was strongly linked to the scintigraphic informa-
tions were demonstrated.

Key words: Bone scintigraphy, 99mTc-
phosphate compounds, Primary bone tumors,
Benign bone tumors.
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