
LETTERS TO THE EDITOR

Extraosseous Accumulation of Tc-99m
Pyrophosphate in Soft Tissue after Radiation
Therapy

Extraosseous accumulation of Tc-99m phosphates and
other bone-seeking compounds has been reported in pa
tients with myocardial and cerebral infarction (2,5,13),
soft-tissue calcification (4,9), tumors of the breast, lung,
and liver (1,3,6,7,10), soft-tissue abscess (4), healing sun
gical wounds and other conditions (8,9,11â€”13). In our do
partment we have observed one patient with diffuse con
centration of Tc-99m pyrophosphate in soft tissue after
radiation therapy.

A 12-year-old boy had a 4-mo history of progressively
increasing left thigh swelling. A radiograph of the left
thigh raised suspicion of Ewing's sarcoma with typical altera
tions of the bone (Fig. 1 ). The diagnosis was confirmed on
11/11/76 by surgical biopsy. On 12/1/76 the boy was ad
mitted to the nuclear medicine department for a bone scan.
The examination, 4 hr after i.v. administration of 4 mCi
Tc-99m pyrophosphate, was performed with a scintillation
camera, using the â€œsinglepictureâ€•technique.

FIG. 1. Radiographicexaminationof left femurshowsstruc
tural changes of bone typical of Ewing's sarcoma.
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FIG. 2. Bonescanperformedbeforeradiatiotitherapyshows
increased uptake in proximal part of left femur caused by bone
tumor. No extraosseousactivity can be observed in soft tissue sur
roundingtumor.
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FIG. 3. Whole-bodyscan p.rformed 10 wkaftsr completionof
radiation therapy. Irradiated area is marked. Note tracer accumu
Iation in soft tissueof left thigh strictlycorrespondingto irradiated
area.

The scan (Fig. 2) revealedincreasedactivityin the proxi
mal part of the left femur. Extraosseous uptake was not
observed.
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On the other hand, this observation stimulated us to
investigate whether Tc-99m bone-seeking compounds can
be used as potential radiopharmaceuticals for the detection
of irradiation-damaged tissue in the human body.

A. BEKIER

REFERENCES

Kantonsspital
St. Gallen, Switzerland

1. BERG GR, KALISHER L, OsMoNit JD, et al: â€˜Â°mTc
diphosphonate concentration in primary breast carcinoma.
Radiology109:393â€”394,1973

2. Boi'im FJ, PARKEY RW, GRAHAM KD, et al: A new
method for radionuclide imaging of myocardial infarcts.
Radiology110:473â€”474,1974

3. CHAUDHURITK, CHAUDHURITK, Go RT, et al: Up
take of @mSrby liver metastasis from carcinoma of colon.
I NuclMed 14:293â€”294,1973

4. CHAUDHURITK, CHAUDHURITK, GULESSERIANHP,
et al: Extraosseous noncalcified soft-tissue uptake of wmTc.
polyphosphate. J Nuci Med 15: 1054â€”1056,1974

5. GRAMES GM, JANSEN C: The abnormal bone scan in
cerebral infarction. J Nuci Med 14: 941â€”943,1973

6. GUIBERTEAUMJ, POTSAIDMS, MCKUSICx KA: Ac
cumulation of @mTc-diphosphonatein four patients with
hepatic neoplasm: Case report. J Nucl Med 17: 1060â€”1061,
1976

7. LOWENThAL IS, Tow DE, CHANG YC: Accumulation
of â€œmTc-Polyphosphatein two squamous cell carcinomas of
thelung:Case report.I Nuci Med 16:1021â€”1023,1975

8. MCLAUGHLIN AF: Uptake of â€˜@â€˜Tcbone scanning
agent by lungs with metastatic calcification. J Nucl Med
16:322â€”323,1975

9. SARMIENTO AH, ALBA J, LANARO AE, Ct al: Evalua
tion of soft-tissue calcifications in dermatomyositis with
â€˜@â€œTc-phosphatecompounds: Case report. J Nuci Med 16:
467â€”468,1975

10. SCHULTZ MM, Moa.@ir.s JO, FISHBEIN PG, et al:
Bilateral breast uptake of @Tcpolyphosphate in a patient
wtih metastatic adenocarcinoma. Radiology 118: 377â€”378,
1976

11. Siu@.s SM, SWIFT TR, BROWN M: Increased @mTc
polyphosphate muscle uptake in a patient with polymyositis:
Casereport.JNuclMed16:1125â€”1127,1975

12. THRALL JH, GHAED N, PINSKY SM, et al: Pitfalls in
the use of @â€œFc-polyphosphatefor bone scanning. I Nucl
Med 14:460â€”461,1973

13. ZWEIMAN FG, HOLMAN BL, O'KEEFE A, et al: Se
lective uptake of SOmTccomplexes and @â€˜Gain acutely in
fected myocardium. I Nucl Med 16: 975â€”979,1975

FIG. 4. Enlargementof Fig.3. Abnormalsoft-tissueactivityin
left thigh is clearly visible.

The patient was treated by chemotherapy and irradiation.
Cobalt-60 radiation, with a tumor dose of 6,500 rads, was
applied to the thigh between 12/6/76 and 1/28/77.

At followup on 4/10/77, physical examination revealed
swelling and induration of the left thigh corresponding to
the irradiated area.

On 4/13/77 a second whole-bodyscan, performed 4 hr
after i.v. administration of 4 mCi Tc-99m pyrophosphate,
showed increased uptake in the bone tumor and diffuse
tracer accumulation in the soft tissue of the left thigh, strictly
corresponding to the treated area (Figs. 3 and 4).

We are not able to explain the observed phenomena or
to decide whether the added chemotherapy had influenced
the result of the bone scan. We believe that the uptake is not
specific to radiation injury alone because we have observed
similar abnormalities in bacterial, nonpyogenic inflammation
Jf soft tissue. We suspect that the mechanism of the extra
osseous pyrophosphate accumulation is quite similar to that
seen in myocardial infarction and other conditions involv
ing cell damage.

We hope our observation can contribute to the discus
sion about the possible mechanism of extraosseous accumu
lation of bone-seeking agents.
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