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ABSTRACT
A patient with follicular lymphoma underwent computed tomography, which showed enlarged lymph nodes
and a small soft tissue mass in front of the lower part of the trachea raising the suspicion of thyroid or
parathyroid adenoma. A dual-phase single-photon emission computed tomography technetium-99m methoxy-
isobutyl-isonitrile washout scan confirmed a parathyroid adenoma. However, the enlarged lymph nodes
involved with the lymphoma did not have increased uptake of technetium-99m methoxy-isobutyl-isonitrile.

Key Words: Adenoma; Lymphoma; Parathyroid neoplasms; Technetium 99m

INTRODUCTION
Technetium-99m methoxy-isobutyl-isonitrile (99mTc
MIBI) has been shown to have uptake in a wide range
of tumours including lymphoma.1-3 99mTc also has
uptake in parathyroid adenomas and is considered to
be the standard scintigraphic procedure for the detec-
tion of such an adenoma in the parathyroid glands or an
ectopic adenoma in adjacent tissues.4,5 Several methods
for 99mTc MIBI imaging have been used, including
dual-tracer, dual-phase, and subtraction techniques.
Dual-tracer studies give a higher radiation dose to pa-
tients and is therefore not favoured in the UK, where
it is a legal obligation to use the lowest radiation dose
possible to establish a diagnosis. Both planar and single-
photon emission computed tomography (SPECT) wash-
out methods are used, but the best results come from
SPECT imaging.6

Follicular lymphoma is one of several types of non-
Hodgkin’s lymphoma (NHL), in which the lymphoma-
tous cells are clustered into identifiable nodules or
follicles. Follicular lymphoma is the second most com-
mon type of NHL at approximately 20% to 25% of all
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lymphomas. It would therefore be expected that this
malignant tissue would have similar, if not higher,
uptake of 99mTc MIBI than the benign parathyroid
tissue.3

CASE REPORT
A 72-year-old woman with biopsy-proven active, and
at the time, untreated follicular lymphoma had a CT
scan in 2006 that showed multiple enlarged lymph nodes
in her neck and chest (Figure 1). In addition, there was
a soft-tissue mass in the mediastinum, raising the sus-
picion of parathyroid adenoma (Figure 2). Subsequent
blood tests showed serum calcium and parathormone
levels above the normal range. A 99mTc MIBI wash-
out SPECT was performed. The 15-minute and 2.5-hour

Figure 1. Computed tomography scan showing a right-sided
axillary lymph node (arrow).
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SPECT images clearly showed the presence of a single
parathyroid adenoma associated with the lower pole of
the right lobe of the thyroid (Figure 3). However, none
of the lymph nodes containing lymphoma (the axillary
nodes are in the same coronal slices as the parathyroid

adenoma) showed uptake of 99mTc MIBI. Likewise,
there was no uptake of 99mTc MIBI at the site of the
lymphoma in the anterior mediastinum.

DISCUSSION
99mTc MIBI has been used successfully for the inves-
tigation of parathyroid adenomas for more than 10
years.6,7 Localisation using SPECT techniques have
proved useful for more precise localisation. The mecha-
nism for retention of the 99mTc is thought to be within
the mitochondria and preferential uptake occurs in
any tissue because of its increased metabolic turnover.8

Similar to most malignancies, parathyroid tissue has
a high level of mitochondrial activity, so there would
be increased uptake of 99mTc MIBI in both pathologies.

In this patient, known sites of active lymphoma in
the chest and axilla were negative for 99mTc MIBI,
but not the parathyroid tissue. This would suggest that
the mitochondrial retention of the tracer is higher in a
benign tumour than a malignant lymph node tumour.
However, follicular B cell lymphoma can be an un-
usual tumour with a long natural history and periods
when the tumour is quiescent. This may be reflected
in a negative F-18 fluoro-deoxyglucose scan, although
this does not seem to correlate with the histological
grading of the lymphoma,9,10 whereby uptake of a

Figure 2. Contrast phase computed tomography scan showing a
soft tissue mass adjacent to trachea (arrow) that was reported as
a possible ectopic parathyroid adenoma.

Figure 3. (a) 15-minute and (b) 2.5-hour coronal technetium-99m methoxy-isobutyl-isonitrile scans showing uptake in a parathyroid
adenoma but no uptake in the right axilla.

(a)

(b)
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fluoro-deoxyglucose such as MIBI depends primarily
on cellular metabolic activity.

This case report illustrates that 99mTc MIBI uptake is
not only dependent on the malignancy of a tissue and
other factors such as cellular metabolism maybe more
important.

ACKNOWLEDGEMENTS
Dr Taher was supported by the International Atomic
Energy Agency and the British Council.

REFERENCES
1. Hussain R, Buscombe JR. A meta-analysis of scintimammo-

graphy: an evidence-based approach to its clinical utility. Nucl
Med Commun. 2006;27:589-94.

2. Fallahi B, Saghari M, Fard Esfahani A, et al. The value of
99mTc-MIBI whole body scintigraphy in active and in remis-
sion multiple myeloma. Hell J Nucl Med. 2005;8:165-8.

3. Maurea S, Acampa W, Varrella P, et al. Tc-99m sestamibi imag-
ing in the diagnostic assessment of patients with lymphomas:
comparison with clinical and radiological evaluation. Clin Nucl
Med. 1998;23:283-90.

4. Palestro CJ, Tomas MB, Tronco GG. Radionuclide imaging of
the parathyroid glands. Semin Nucl Med. 2005;35:266-76.

5. Apostolopoulos DJ, Spyridonidis TJ, Giannakenas CC,
Adamopoulos CJ, Alexandrides TK, Vassilakos PJ. Parathyroid
scintigraphy with Tc-99m sestamibi and Tc-99m tetrofosmin:
comparison of diagnostic efficacy and kinetics. World J Nucl
Med. 2003;2:182-90.

6. Loney EL, Dick EA, Francis IS, Buscombe JR. Localization of
parathyroid nodules. Radiology. 2001;218:916-7.

7. O’Doherty MJ, Coakley TJ. Parathyroid imaging. In: Ell PJ,
Gambhir SS, editors. Nuclear medicine in clinical diagnosis and
treatment. Vol 1. 3rd ed. Edinburgh: Churchill Livingstone;
2004. p. 35-44.

8. Piwnica-Worms D, Kronauge JF, Chiu ML. Uptake and reten-
tion of hexakis (2-methoxyisobutyl isonitrile) technetium(I) in
cultured chick myocardial cells. Mitochondrial and plasma
membrane potential dependence. Circulation. 1990;82:1826-38.

9. Blum RH, Seymour JF, Wirth A, MacManus M, Hicks RJ.
Frequent impact of 18F-fluorodeoxyglucose positron emission
tomography on the staging and management of patients with
indolent non-Hodgkin’s lymphoma. Clin Lymphoma. 2003;4:
43-9.

10. Karam M, Novak L, Cyriac J, Ali A, Nazeer T, Nugent F. Role
of fluorine-18 fluoro-deoxyglucose positron emission tomog-
raphy scan in the evaluation and follow-up of patients with low-
grade lymphomas. Cancer. 2006;107:175-83.


