
bone marrow, is therefore seen in areas of Paget's disease with

active marrow. This can mimic uptake of infection particularly
when it is focal. Our case further demonstrates that clinico-
radiographic information was crucial in this patients' scinti-
graphic management. The patients' medical history and radio-
graphic findings raised the suspicion of Paget's disease as a
cause of this patient's n'ln-WBC uptake pattern and led us to

obtain a bone marrow scan to confirm it.
Photopenic areas in leukocyte imaging have been reported in

traumatic, surgical or irradiation injuries, vascular necrosis,
infection, neoplastic replacement, aging, fibrosis and Paget's

disease (15-17) because of loss of normal marrow in these
conditions. Accumulation of '"in-WBC by Paget's disease,
however, is rarely reported (18,19). Additionally, Paget's dis

ease cases studied with sulfur colloid bone marrow scans
showed decreased to absent marrow uptake as the marrow is
replaced by fibrous tissue (20-22). Increased marrow uptake
was only found in 1 of 21 pagetic bone reported in an abstract
(22), and the extent of uptake is not known.

CONCLUSION
In patients with suspected osteomyelitis, particularly the

elderly, abnormal '"in uptake could be due to active bone
marrow uptake in Pagetic bone. If '" In-WBC uptake is
suspected to be due to Paget's disease, correlation with a bone

marrow scan should be considered, to avoid interpretational
confusion.

ACKNOWLEDGMENT
We thank Veronica Cody for her help in preparing the manu

script.

REFERENCES
1. Schauwecker DS. Osteomyelitis: diagnosis with indium-Ill labeled leukocytes.

Radiology 1989;171:141-146.

2. Palestre CJ. Swyer AJ. Kim CK. et al. Infected knee prosthesis: diagnosis with "'In
leukocyte, "Tc-sulfur colloid and """Tc-MDP imaging. Radiologi' 1991:179:645-

648.
3. Palestra CJ, Roumanas P, Swyer AJ, et al. Diagnosis of musoculaskeletal infection

using combined ' ' ' In-labeled leukocyte and WmTc-SC marrow imaging. Clin NucÃ

Med 1992;17:269-273.
4. Propst-Proctor SL. Dillingham MF. McDougall IR. et al. The white blood cell scan in

orthopedics. Clin Orthop 1982;I69:157-165.
5. Sfakianakis ON, Al-Sheikh W, Heal A, et al. Comparison of scintigraphy with

' ' ' In-leukocytes and 67Ga in the diagnosis of occult sepsis. J NucÃMed 1982;23:618 -

626.
6. Abu-aihoda, Elgazzar AH, Bahar RH, et al. False-positive '"in-labeled leukocyte

study in subdural hematoma. NucÃMed 1990:21:110-112.
7. Seabold JE, Gleason T, Flickinger FW, et al. False-positive '"in-leukocyte WmTc-

MDP images of noninfected charcot joints [Abstract]. J NucÃMea 1989:30:754.
8. Seabold JE, Flickingers FW, Koo SCS, et al. Indium-111 leukocyte/technetium-99m

MDP bone and magnetic resonance imaging: difficulty of diagnosing osteomyelitis in
patients with neuropathic osteoarthropathy. J NucÃMed 1990;31:549-556.

9. Larsson LG, Johnson L. Bone marrow scanning after intravenous injection of colloidal.
|g8Au. In: medical radioisolope scanning, vol. 2. Vienna: IAEA; 1964:193-206.

10. Seabold JE. Nepola JV, Marsh JL, et al. Postoperative bone marrow alterations:
potential pitfalls in the diagnosis of osteomyelitis with '"in-labeled leukocyte

scintigraphy. Radiology 1991:180:741-747.
11. Dalinka MK, Aronchick JM. Haddad JG. Paget's disease. Orlhop Clin North Am

1983:4:3-19.
12. Vogler JB. Murphy WA. Bone marrow imaging. Radiology 1988:168:679-693.
13. Mills BG, Masuoka LS, Graham Jr. CC, et al. Gallium-67-citrate localization in

osteoclast nuclei of Pagefs disease of bone. J NucÃMed 1988:29:1083-1087.
14. Lander PH, Hadjipavlou AG. A dynamic classification of Paget's disease. J Bone Join!

SurgBr 1986:68:431-438.
15. Datz FL. Thorne DA. Cause and significance of cold defects on indium-111-labeled

leukocyte imaging. J NucÃMed 1987:28:820-823.
16. Mok YP. Carney WH, Ferdandez-Ulloa M. Skeletal photopenic lesions in '"In WBC

imaging. J NucÃMed 1984:25:1322-1326.
17. Dunn EK, Vaquer RA. Strashun AM. Paget's disease: a cause of pholopenic skeletal

defect in indium-WBC scintigraphy. J NucÃMed 1988:29:561-563.
18. Iles SE. Extensive Paget's disease demonstrated on '"In WBC scanning. Clin NucÃ

Med 1990:15:652-653.

19. Wukich DK. Abreu SH. Callaghan JJ, et al. Diagnosis of infection by preoperative
scintigraphy with indium-labeled white blood cells. J Bone Joint Surg Br I987;69A:
1353-1360.

20. Rosenthal L, Chartrand R. Radionuclide imaging of the bone marrow. Can Med J
1969:100:54-61.

21. Fletcher JW. Butler RL. Henry RE, et al. Bone marrow scanning in Paget's disease. J

NucÃMed 1973;4:929-930.
22. Palestra CJ, Swyer AJ, Kim CK et al. Appearance of Paget's disease on ' " In-

leukocyte images [Abstract]. J NucÃMed 1990:30:754-755.

Technetium-99m-Pertechnetate Uptake by
Intrathyroidal Parathyroid Adenoma
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A 57-yr-old woman was referred for preoperative scintigraphic
localization of a parathyroid adenoma. Double-phase ""Tc-sesta-
mibi imaging was performed followed by a separate-day [""Tcjper-

technetate thyroid scan. There was marked accumulation of both
tracers by a right lower pole "thyroid" nodule which, at surgery,
proved to be an intrathyroidal parathyroid adenoma. Hypervascu-
larfty is the presumed explanation for rare cases of pertechnetate-

avid parathyroid adenomas.
Key Words: hyperparathyroidism;technetium-99m-pertechnetate;

thyroid scans
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INuclear scintigraphy is a well-established technique for the
preoperative localization of parathyroid adenomas (1-3). Most
imaging protocols rely on a dual-tracer subtraction technique
using a perfusion tracer such as 201Tl-thallous chloride or more
recently WmTc-sestamibi and a thyroid tracer 99mTc-pertechne-
tate or 123I(4-10). It is generally observed that the parathyroid
adenoma exhibits hyperperfusion but does not trap thyroid-
specific iodine analogues, permitting the parathyroid adenoma
to be differentiated from the thyroid on the subtraction image.
We report a case in which a parathyroid adenoma exhibiting
marked uptake of [99mTc]pertechnetate was erroneously

thought to be a hyperfunctioning thyroid nodule.

CASE REPORT
A 57-yr-old woman was found to have persistent hypercalce-

mia following an episode of pancreatitis. Her serum calcium
ranged from 2.92 to 3.15 mmole/liter (normal 2.10-2.60) with
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FIGURE 1. Parathyroid adenoma in right
lower pole of the thyroid shows a marked
uptake 15 min postinjection (A)and reten
tion 4 hr postinjection (B) of "Tc-sesta-
mibi and [""Tcjpertechnetate (C).

an ionized serum calcium 1.78 mmole/liter (normal 1.17-1.32

mmole/liter). Primary hyperparathyroidism was confirmed bio
chemically by the presence of an inappropriately elevated serum
PTH of 242 pmole/liter (normal <66). Preoperative localization
was attempted with double-phase 99mTc-sestamibi imaging.

Early (15 min postinjection) and delayed (4 hr postinjection)
zoomed images of the anterior neck were performed following
intravenous injection of 99rnTc-sestamibi 740 MBq according to

the method of Taillefer et al. (11). There was intense early
accumulation of 99mTc-sestamibi appeared in the right lower

pole of the thyroid with marked retention up to 4 hr (Fig. 1). A
careful examination of the patient's neck revealed a correspond

ing, easily palpable nodule in the right lower pole of the thyroid.
It is unusual for parathyroid adenomas to be palpable due to
their small size and posterior location. Thus, a thyroid adenoma
was suspected. A repeat scan using 99mTc-pertechnetate 370

MBq was done on a subsequent day. Marked tracer uptake, by
the nodule, appeared to confirm that this was indeed a hyper-
functioning thyroid nodule. A second area of 99mTc-sestamibi

retention was not evident and it was concluded that the
parathyroid adenoma had not been localized.

The left neck was explored at surgery. Two normal parathyroid
glands were found and biopsied. Attention was then directed to
exploring the right side of the neck. The "thyroid" nodule was

easily located but a parathyroid adenoma could not be found.
Ultimately, the patient underwent a right hemithyroidectomy. The
cut surface of the lobe revealed that the nodule was pale tan and
measured 1.8 cm in greatest dimension. Microscopy showed that
the nodule was in fact an intrathyroidal parathyroid adenoma
enclosed by a thick fibrous capsule and surrounded by a rim of
normal thyroid tissue (Fig. 2). The remainder of the lobe showed
thyroid micronodularity (no larger than 3 mm). The patient
developed mild symptomatic hypocalcemia following surgery

FIGURE 2. Low power-light microscopy shows the encapsulated parathy
roid adenoma in the lower right of the slide surrounded by a rim of normal
thyroid tissue.

(total serum calcium 1.82, ionized serum calcium 1.00) that
required temporary treatment with oral calcium salts and vitamin
D. She also suffered an acute episode of plantar fasciitis and
pseudogout, which was precipitated by the abrupt drop in serum
calcium. During the subsequent year of follow-up exams her serum
calcium level has remained within the normal range on physiologic
calcium supplementation.

DISCUSSION
We only located reports of seven other cases in which a

parathyroid adenoma had shown significant uptake of
[WmTc]pertechnetate (12-15). When an apparently hyperfunc-

tioning thyroid nodule is the only finding in a patient with
proven primary hyperparathyroidism it is important to remem
ber this possibility. Otherwise, it may be incorrectly assumed
that the "hot" nodule represents thyroid tissue and that the

parathyroid adenoma has not been localized.
The mechanism for [99mTc]pertechnetate localization in a

parathyroid remains uncertain. Hypervascularity is the most
frequently cited explanation since there is no known cellular
mechanism through which parathyroid tissue should actively
trap iodine or its analogues. The presence of a thick capsule was
observed in the previously reported cases and in our case as
well.
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