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Clinical Evaluation of Bone Scintigraphy with 99mTc-Labeled
Phosphate Compounds. I. Metastatic Bone Tumor

Itsuo Yamamoto

Department of Radiology and Nuclear Medicine, Kyoto Univer.ity Hospital

Research Code No.: 731
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Bone scintigraphy with *®Tc-labeled phosphate compounds (mainly **=Tc-EHDP) was performed
on 706 patients with non-osseous malignancy. Patterns of bone metastases from various malignancies
were recognized; breast and prostatic cancers metastasized with multiple foci, while uterine and renal
cancers often metastasized with a single focus. Except breast cancer, skeletal metastases were apt to be
in the bones nearest to the original tumor. Bone scintigraphy was performed on 106 patients with breast
cancer within two months after mastectomy. Nine of 106 patients had bone metastasis and the clinical
stage was underestimated in seven of these nine patients. Percentage of bone metastasis in patients with
breast, lung, or prostatic cancer was 199, 43%,, and 299, respectively. Bone scintigraphy was useful
for the evaluation of therapeutic effect on skeletal metastasis. Renal imaging on bone scintigram revealed
many disorders in the urinary system. Hydronephrosis, displacement of the kidney, a spaceoccupying

lesion in the kidney, and an abnormal size of the kidney were detected by hone scintigraphy.
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Table 1 Results of bone survey on patients with cancer.

Metastasis

Metastasis

+) ) Equivocal Total
Breast 59 (19%) 246 (79%) 6 C2%) 311
Lung 26 (43% 31 (52%) 3(5%) 60
Prostate 11 (29%) 24 (63%) 3(8% 38
Uterine 10 (24%) 28 (67%) 3 (9% 41
Thyroid 3C7%) 37 (88%) 2 (5%) 42
Bladder 4 (17%) 12 (50%) 8 (33%) 24
Colon 4 (20%) 15 (75%) 1 C5%) 20
Stomach 5 (26%) 12 (63%) 2 (11%) 19
Kidney 11 (69%) 4 (25%) 1 (6%) 16
Epipharynx 4 (50%) 4 (50%) - 8
Malignant Lymphoma 3 (30%) 7 (70%) J - | 10
Neuroblastoma 2 (25%) 5 (63%) 1 (13%) 8 |
Ureter 2 (40%) 1 (20%) 2 (40%) 5
All Others 20 (19%) 79 (76%) 5 ( 5%) 104
Total 164 (23%) 505 (712%) | 37 (5%) 706
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Table 2 Location of metastasis in the skeleton detected by bone scintigraph.

No. of Cases Brggst L;gg Prols;ate Ki.dgey Utforus
Skull 16 (30%) 4 (15%) 2 (18%) 0C0%) | 100%
Cervical Spine 16 (30%) 6 (23%) 3 (27%) 2(22%) | 0C0%)
Thoracic Spine 38 (72%) 12 (44%) 9(82%) | 3(33%) | 3(30%)
Lumbar Spine 38 (72%) 11 (42%) 8 (73%) 7 (17%) 3 (30%)
Pelvic Bones 38 (712%) 11 (42%) | 10 (91%) 5 (55%) 6 (60%)
Rib & Clavicle 37 (70%) 13 (50%) 6 (55%) | 4 (44%) 2 (20%)
Sternum 15 (28%) 4 (15%) 2 (8% | 1C9%) 0 C0%)
Scapula 10 (19%) 4 (15%) 4(36%) | 44% | 0C0%)
Femur 17 (32%) 6 (23%) 4(36%) | 3@3% | 1U0%)
Humerus | 7(3% | 3(Q12%) | 208%) | 3(38%) 1 (10%)
Others | 4(8%) | 40(5% 0C0% | 1Q1% 2 (20%)

Table 3 Number of metastatic foci in the skeleton detected by hone scintigraphy.

No. of Cases Brsegst L;éag Pmlsiate Kiﬁdgey Utf(}ms
Solitary 3(6%) 8 (31%) 0C0% 2 (22%) 4 (40%)
Two 10 (19%) 6 (23%) 1C9%) 1 (11%) 2 (20%)
Three 8 (5% | 5C19% | 0C0% | 2% | 0C0%
Four 0 C 0%) 0 C 0%) 1(9%) 0 C 0%) 0 ¢ 0%)
More than Four | 32 (00%) | 7(21%) | 9(82%) | 4% | 4(10%)
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Fig. 1 Age distribuion of bone metastasis in patients with breast cancer.

Table 4 Relationship between duration after mastectomy and bone metastasis in

patients with breast cancer.

Duration aftarrjl\dastectomy Me(r?;t)asis Mega_st)asis Equivocal Number of Cases
Bels maecty o 9 ( 9%) 93 (89%) 2 ( 29%) 104
3 IO e et s o] 8 49 . 9 52
1 voreenoraenunnnnsnnmenss 2 7 20 0 o7
S e 17 38 0 55
5 10 9 23 1 33
Qver 10 B 4 8 0 12
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Table 5 Relationship between clinical staging
and bone metastasis in patients with breast
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Table 6 Relationship between histological typing and bone metastasis in patients with breast cancer.

Metastasis

Me(tj_s')”is ‘ - Equivocal |:
Non-Infiltrating Carcinoma 0 9 [
Papillotubular 6 (15%) 32 (78%) 3 i
Medullary Tubular 10 (20%) 39 (75%) 2 \
g;fjg’]f;;;g Scirrhous 6 (19%) 25 (78%) 1 i
‘J:r{_edul]ary Carcinoma 0 2 0 ‘
ith Lymphoid Infilt.
Lobular 1 (20%) 4 0 |
Male Age (yr) Female
meaire i
31--==40
41-----50
— | . §1--=-~60 |
— Ol | i —
1 1mmmmes 80
_ S —
. Cases 10 10 Cases

B vetastasis ( + )
[] HMetastasis ( - )
Equivocal

Fig. 2 Age and sex distribution of bone metastasis in patients with lung cancer.
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Table 7 Relaticnship between histological typing and bone rmetastasis in patients with lung cancer.

Metastasis

Metastasis

Number of Cases +) (=) Equivocal |
Adenocarcinoma 16 9 (56%) 6 (38%) 1 (6%
iy 15 5 (33%) 10 (67%) 0
et 15 6 (40%) 8 (53%) 1CT
Unknown 14 6 (43%) 7 (50%) 1C7%)
Total 60 26 (43%) 31 (52%) 3(5%)

Table 8 Causes of abnormal scans other than

metastasis.

Cause No. of cases
Primary bone tumor 2
Fracture 9
Injury including iatrogenic 25
Arthritis [ 2
Spondylosis deformans 10
Arthrosis of vertebral joint 9
Osteomyelitis 2
Disuse 5
Pulmonary osteoartyropathy 2
Contamination 5
Patient’s movement )
Unknown ! 13

Total ; 106
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Fig. 3 Bone scintigram of a patient after left-
side mastectomy for breast cancer. This scintig-
ram reveals increased uptake by the chest wall,
shoulder. and sternoclavicular joint on the side

of mastectomy.

Hbhic. ZOEFOME, METETOIhE
L, BB b, toEHOMEOED
MED BRI,

4) [l REAE B oD JE JCRE Gl D BE A BA AT FE v
X % R



868—(38) AAEZREAFGHTE $8% Fo5

AP E it o

Fig. 4 Bone scintigram of a patient with rib fracture after irradiation therapy for breast cancer.

Fig. 5 A case with hypertrophic pulmcnary osteoarthropathy due to lung cancer.
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Fig. 6 Bone scintigram of a patient with osteoarthritis of vertebral joint,
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Fig. 7 A case with medullary carcinoma of the thyroid. This patient showed an accumu-
lation of **™T¢-EHDP in the thyroid tumor as well as lymph-nodes invaded by medullary
cancer. The scintigram with *®Tc-bleomycin showed the same distribution of radionucl-
ides as the scintigram with **mTc-EHDP.

o C pa N R S N
Fig. 8 Bone scintigram of a patient with ribs completely destroyed by lung cancer,
Destroyed ribs showed no accumulation of radionuclide.



HEM534E 9 H25H 871—(41)

Fig. 9 Bone scintigram of a patient with well-controlled prostatic cancer. Bone scintigram
was almost normal.

AUG'TE oA fi_a_s_':rj

Fig. 10 Bone scintigram of a patient given irradiation therapy for a tumor in the left
scapula. Accumulation of **™Tc-EHDP in the left scapula decreased slightly twoe months

after irradiation (in Oct. 1976). Decrease of accumulation became clearer six months
later (in Feb. 1977).,
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Fig. 11 Bone scintigram of a patient with irrad-
iation therapy for lung cancer. Accumulation of
#mTc-EHDP in the upper thoracic spine and
sternum decreased.
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Table 9 IFrequency of incidental abnormal renal irnaging on bone survey.

No. of Abnormal renal imaging

ases i =

gﬂmlined E:;fil::j?;;nizftﬁdl r%nnlaallrgi?ga . Nontvisaalized Focal cllefect

calyx or ureter g 10 renal tmage

Breast ca. 47 2 0 0 0
Lung ca. 35 1 1 0 0
Prostatic ca. 32 0 0 1 0
Uterine ca. 40 12 3 3 0
Bladder ca. 20 ] i 5 0
Ureter ca. 4 0 0 4 0
Renal ca. 11 0 0 5 4




B fn534: 9 A25H

873—-(43)

Fig. 12 Bone scintigram of a patient with hydronephrosis.
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