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Diffuse Increased Uptake on Bone Scan: Super Scan
Mehrzad Cohen Pour, Yehudit Simon-Corat, and Tifha Horne
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67-year-old woman who had suffered from
agnogenic myeloid metaplasia (AMM) for 3

ears was admitted with fever and a productive
ough lasting 3 days. Physical examination re-
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54 Seminars in
ealed coarse rales on the base of both lungs.
aboratory tests showed WBC 28,400/mm3 with a
hift to the left, hemoglobin 11.5 mg/dL, and
latelets 193,000/mm3. Biochemical findings
howed Na 134 mm/L, K 4.9 mm/L, Ca 8.5 mg/dL,

5.4 mg/dL, and normal kidney function. Chest
-ray showed enlarged heart with bilateral pleural

ffusion, larger on the right side, and slight lung
nfiltration in the right lower lobe. Diffuse sym-
etrical sclerotic densities throughout the thoracic

age bone, compatible with systemic bone marrow
nvolvement, were also noted. Chest computed
omography examination showed widespread
roundglass opacification of both lungs with huge
plenomegaly and inhomogenously sclerotic tho-
Fig 1. Whole body bone scintig-

raphy demonstrating diffusely in-

creased activity in all bones, espe-

cially the joint area, with minimal
activity in the kidney.
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155SUPER SCAN
acic cage (not shown). Thereafter, bone scintigra-
hy was performed demonstrating diffusely in-
reased activity in all bones, especially the joints,
ith minimal activity in the kidneys (Fig 1).

DISCUSSION

A super scan is defined as intense symmetric
ctivity in the bones and diminished renal paren-
hymal activity. Such appearances have been re-
orted in a variety of malignancies and metabolic
one disorders. It is well known that the uptake of
bone-seeking agent depends upon blood flow to

he area and bone remodeling activity—in partic-
lar new bone formation.1 Intense activity in bone
cintigraphy in diffuse metastatic disease can be
xplained by diffuse bone marrow involvement.
etastases in bone are invariably found in sites

djacent to red bone marrow. This suggests that
umor cells lodge, survive, and grow in the hema-
opoietic bone marrow space and expand to destroy
djacent bone.2 Frankel et al3 and Thrumpkaew et
l4 reported cases of diffuse metastatic disease of
ones where bone scintigraphy showed a super
can. Sy et al5 hypothesized that the increased
ptake of radiopharmaceutical by diseased bone
esults in reduced phosphate excretion, thereby
roducing faint renal images in the bone scintigra-
hy. Therefore, decreased visualization of the
idney in bone scintigraphy suggests the possi-
ility of widespread bone disease. In metabolic
one disease, the exact mechanism of increased
keletal uptake is controversial. All patients with
yperparathyroidism have increased bone turnover
n histomorphometry6 and would be expected to
how increased bone pharmaceutical uptake. Os-
eomalacia, however, is associated with slow bone
urnover.7 Rosenthal and Kaye suggested that Tc-
9m MDP binds to immature collagen in osteoma-
acic bone.8 Another explanation proposes that
here may be so much osteoid present that even
hough mineralization is occurring more slowly
han normal at any given site, the total area of
ineralization is increased.9 The mechanism in-

olved in renal osteodystrophy is complex and
here are numerous interactive factors, but the most
mportant of them are osteomalacia and hyperpara-

hyroidism. Bone turnover is also increased in
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yperthyroidism, but the increase in bone resorp-
ion is relatively greater than new bone formation.
ongstanding hyperthyroidism may produce radio-
raphic signs of osteoporosis.10 In AMM, there are
ome hypotheses regarding the mechanism of in-
reased uptake. Fluorine-18 scintigraphic and ki-
etic data have shown a marked increase in skel-
tal blood flow in patients with myelofibrosis. In
ddition, bone resorption in cases of very advanced
MM causes the bone surface to increase many

imes. It has been proposed that these alterations
ould account for the increased tracer uptake of
one scintigraphy in myelofibrosis.11 Early in the
ourse of AMM, the marrow is often hypercellular,
ith maturing cells of all line ages being increased.
uring this cellular phase, fibrosis is minimal.
ith progression of the disease, the marrow be-

omes hypocellular and diffusely fibrotic. In the
ater stages of the disease, the fibrotic marrow
pace may be largely converted to bone, a devel-
pment that is termed osteosclerosis.12 It is of
nterest that many additional causes of super scan
ay accompany myelofibrosis such as renal os-

eodystrophy, vitamin D deficiency, hyperparathy-
oidism, carcinoma of the breast, lung, prostate, or
tomach lymphoma, and leukemia.13 We believe
hat myelofibrosis may be one of the causes of
uper scan in these diseases.

auses of Super Scan

onmalignant condition
Hyperparathyroidism14-17

Renal osteodystrophy7

Osteomalacia7,18

Hyperthyroidism19

Acromegaly20

Hypervitaminosis D20,21

Mastocytosis22

alignant disorders:
Metastatic prostate carcinoma4,5,23-25

Metastatic breast carcinoma4,26,27

Metastatic lung carcinoma27

Metastatic transitional cell carcinoma5,24,27

Metastatic colon carcinoma28

Lymphoma3

29,30
Agnogenic myeloid metaplasia (myelofibrosis)
ES
1. Podoloff DA, Kim EE: “Sub”-super scan—manifesta-
ion of bone marrow metastases? Clin Nucl Med 14:597-602,
2. Arguello F, Baggs RB, Frantz CN: A murine model of
xperimental metastasis to bone and bone marrow. Cancer Res

8:6876-6881, 1988



r
r

n
o

k

p
S

t
d

T
d

i
m

d
n
R

i
1

t
o

m
p
1

J

p
p

i

p
2

b

s
N

b

fi
1

m

i

p
a

T
d
A

f

S

N

p

m
w

156 POUR, SIMON-CORAT, AND HORNE
3. Frankel RS, Johnson KW, Mabry JJ, et al: “Normal” bone
adionuclide image with diffuse skeletal lymphoma: A case
eport. Radiology 111:365-366, 1974

4. Thrumpkaew AK, Henkin R, Quinn JL III: A false
egative bone scan and disseminated metastasis disease. Radi-
logy 113:383-386, 1974
5. Sy WM, Patel D, Faunce H: Significance of absent or faint

idney sign on bone scan. J Nucl Med 16:454-456, 1975
6. Mitlack BH, Daly M, Potts JT, et al: Asymptomatic

rimary hyperparathyroidism. J Bone Miner Res 6(suppl 2):
103-S110, 1991
7. Campeau RJ, Bellah RD, Varma DGK: Pathologic frac-

ures in a patient with renal osteodystrophy: Failure of early
etection on bone scans. Clin Nucl Med 12:510-513, 1987
8. Rosenthal L, Kaye M: Observation on the mechanism of

c 99-m labeled phosphate complex uptake in metabolic bone
isease. Semin Nucl Med 6:59-67, 1976
9. Nordin BEC, Horsman A, Arnon J: Diagnostic procedure.

n Nordin BEC (ed): Calcium, phosphate and magnesium
etabolism. Edinburgh, Churchill Livingstone, 1975, 469-524
10. Spaulding SW: Hyperthyroidism: systemic effect and

ifferential diagnosis. In: Falk S, ed. Thyroid disease: endocri-
ology, surgery, nuclear medicine and radiotherapy New York:
aven Press; 1990:188
11. Van Dyke D, Anger HO, Parker H, et al: Markedly

ncreased bone blood flow in myelofibrosis. J Nucl Med
2:506-512, 1971
12. Aster J, Kumar V: White cells, lymph nodes, spleen and

hymus. in Cotran RS, Kumar V (eds): Robbins pathologic basis
f disease. Philadelphia, WB Saunders, 1999, 684
13. Hoffman R: Agnogenic myeloid metaplasia. In: Hoff-
an R, Benz J Jr, eds. Hematology, basic principles and

ractice. Philadelphia: Churchhill Livingstone; 2000:1171-
188
14. Sy WM: Bone scan in primary hyperparathyroidism.

Nucl Med 15:1089-1091, 1974
15. Kirhnamurphy GT, Brickman AS, Blahd WH: Tc-99m

yrophosphate pharmacokinetics and bone image changes in
arathyroid disease. J Nucl Med 18:236-242, 1977
16. Sy WM, Mottola O, Lao RS, et al: Unusual bone images
n hyperparathyroidism. Br J Radiol 50:740-744, 1977

17. Weigmann T, Rosenthall L, Kaye M: Tc-99m pyrophos-
hate bone scans in hyperparathyroidism. J Nucl Med 18:231-
35, 1977
18. Fogelman I, McKillop JH, Bessent RG, et al: The role of

one scanning in osteomalacia. J Nucl Med 19:245-248, 1978
19. Koizumi M, Matsumoto S: Distinctive patterns of super

can appearance in bone metastasis and hyperthyroidism. Clin
ucl Med 23:391-392, 1998
20. Ryan PJ, Fogelman I: Bone scintigraphy in metabolic

one disease. Semin Nucl Med 3:291-305, 1997
21. Fogelman I, McKiloop JH, Cowden EA, et al: Bone scan

ndings in hypervitaminosis D: case report. J Nucl Med
8:1205-1207, 1977
22. Sy WM, Bonvenite MV, Camera A: Bone scan in
astocytosis: Case report. J Nucl Med 17:699-701, 1976
23. Constable AR, Cranage RW: Recognition of the superscan

n prostate bone scintigraphy. Br J Radiol 54:122-125, 1981
24. Witherspoon LR, Blonde L, Shuler SE, et al: Bone scan

atterns of patients with diffuse metastatic carcinoma of the
xial skeleton. J Nuc Med 17:253-25, 1975

25. Osmond JD, Pendergrass HP, Potsaid MS: Accuracy of
c-99m diphosphonate bone scans and roentgenogram in the
etection of prostate, breast and lung carcinoma metastases.
m J Radiol 125:972-977, 1975
26. Luina SL, Heravi M, Goel V, et al: Pitfalls of absent or

aint kidney sign on bone scan. J Nucl Med 21:894-895, 1980
27. Siegel BA (ed): Nuclear Radiology (Second Series)

yllabus. Chicago, ACR, 1978pp 411-425
28. Manier SM, Van Nostrand D: Super bone scan. Semin

ucl Med 1:46-47, 1984
29. Epstein DA, Alter AA, Levin EJ, et al: Bone scintigra-

hy in myelofibrosis. Clin Nucl Med 1:51-55, 1976
30. Kim EE, Deland FH: Myelofibrosis presenting as hyper-
etabolic bone disease by radionuclide imaging in a patient
ith asplenia. Clin Nucl Med 3:406-408, 1978


	Diffuse Increased Uptake on Bone Scan: Super Scan
	DISCUSSION
	Causes of Super Scan

	REFERENCES


