
displacing the trachea to the left. A CT scan revealed a 13 x 6
cm mass in the right side ofthe neck, extending circumferentially
around and possibly involving the right lobe of the thyroid.
Adjacent structures in the neck were markedly displaced, and
there was extension oftumor into the superior mediastinum (Fig.
1). The tumor was heterogeneous in density, with areas of low
density in the center suggestive of necrosis. The left lobe of the
thyroid was normal. Apart from a uterine fibroid, the abdomen
and pelvis were normal in appearance.

The patient then underwent a sequential tumor localization
study to evaluate the extent of the tumor, and possible thyroid
involvement. Fifteen minutes following injection of 3 mCi of
2011-chloride, a 10-mm planar image of the neck was obtained
with a Genesys gamma camera (Milpitas, CA)linked to an ADAC
Pegasys computer system (Image 1 in Fig. 2). Twenty minutes
after a subsequent injection of 10 mCi [99mTcjpertechnetate,and
with the patient in the same position on the camera table, a 5-
mm image of the neck was obtained (Image 2). The patient was
then injected with 20 mCi of99mTc@MIBI(Dupont Co.), and after
waiting another 10 mm, a 5-mm image ofthe neck was acquired
(Image 3). The final 99mTcMIBIimage was produced by subtract
ing Image 2 from Image 3 to produce Image 4 (Fig. 2). All images
were acquired in a 256 x 256 x 8 matrix. Both the 201Tl-chloride
image and the [@mTc]pertechnetate image showed marked en
largement ofthe right lobe ofthe thyroid, with an area of reduced
uptake in the center suggestiveofnecrosis. The @mTc@MIBIimage
showed more clearly the extent of the tumor, and also revealed
an area of tumor in a lymph node at the inferolateral aspect of
the mass which was not clearly appreciated in the 201Tl-chloride
or [99mTc]perteehnetateimages, or on CT scan.

Following an open biopsy, pathological examination revealed
the tumor to be a malignant B-cell lymphoma, diffuse large-cell
type. In view of the predominate thyroid involvement, the diag
nosisofa primarythyroid lymphomawasmade, and the patient
commenced a combination chemotherapy protocol. After two
courses of chemotherapy, and 6 wk after the first study, a repeat
tumor localizationstudywasperformed,usingthe samesequence
of images with 20Tl-chloride, [99mTc]pertechnetate and 99mTc@
MIBI as described above. These images showed complete reso
lution of the thyroid mass (Fig. 3). A CT scan performed at this
time also demonstrated no evidence of residual tumor mass.

DISCUSSION

Approximately 4% of all thyroid malignancies are due
to thyroid lymphoma, which is usually of B-cell origin

A caseof primarythyroidlymphomademonstratinguptakeof
@Tc-hexakis-2-methoxyisobutyl isonitrile (MIBI) is pre

sented.The @â€˜Tc-MlBlimage more clearly delineatedthe
extent of tumor as demonstratedon CT comparedto 201TI
chloride and [@â€œTc]pertechnetateimages. Following two
courses ofchemotherapy, repeat radionudide studies and CT
scanshowedcompleteresolutionof the thyroIdtumor.Tech
netium-99m-MIBI may be useful in the assessment of disease
activity and monitoring response to treatment in patients with
lymphoma.

J NucI Med 1992; 33:1396â€”1398

he use of@ isobutyl isonitrile
(MIBI) as a myocardial perfusion agent has been well
established (1,2). Although @mTc@MIBIuptake has been
described in benign, malignant and inflammatory lesions
(3â€”10),the utility of 99mT@MIBI uptake in lymphoma is
unknown. We present a case ofprimary thyroid lymphoma
successfully imaged with @mTc@MIBI.

CASE REPORT

The patient, a 62-yr-old white woman, initially presented to
her local doctor in March 1991 complaining of neck swelling.
There was no history of thyroid disease or previous malignancy,
and the patient reported no systemic symptoms at the time of
presentation.An ultrasound of the neck was performed,which
suggestedmultinodular change throughout both thyroid lobes.
Thyroid function tests were normal apart from a raised antithy
roglobulin titre of 2.6 (normal <0.3 @i/ml).The patient wasthen
placed on Synthroid therapy, 150 gig/day. After 3 mo of therapy,
the neck mass was noticed to be enlarging,and a fine-needle
aspirationbiopsywasperformed.Theresultsof thebiopsywere
inconclusive, although suggestive of lymphoma, and the patient
was referred to this institution for further evaluation.

On presentation, a firm mass, approximately 8 x 5 cm, was
palpablein the right side of the neck. A CXR showeda mass in
the superior mediastinum extending down from the neck, and
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FIGURE 3. Repeat radionuclideimagingwith 201Tl-chlonde,
[g9mTc]po@echnetateand 99r@@Tc@MlBlrevealnormaluptake in the
right neck and thyroid gland consistent with resolutionof tumor
followingchemotherapy.

involveor arisefrom the right lobeof the thyroidgland.A primary
lymphomaof cervical lymph nodes could not, however, be ex
cluded.

(1 1). Women are more frequently affected than men, and
most patients are elderly (11â€”13).The presenting symp
tom is usually that of a rapidly enlarging goiter, often with
symptoms of obstruction (11â€”13). Primary thyroid lym
phoma normally arises in a gland affected by chronic
lymphocytic thyroiditis, a disorder which may have a

08/21/91 8/21/91

FIGURE 2. Initial201Tl-chlorideand [@9mTcJpertechnetateim
ages show increaseduptake in the regionof the right lobeof the
thyroid gland,extendingdown to the superiormediastinum.The
background-subtracted99mTc-MIBIimage, in addition to the
above findings, shows a distinct area of uptake (arrow) in the
inferolateralaspectof the tumor massdueto lymphnodeinvolve
ment.
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similar appearance to multinodular change on ultrasound
(14). Regional lymph node involvement is a not infrequent
finding, as was found in this patient (11). Thyroid function
tests are usually normal, apart from elevated autoantibod
ies indicating prior thyroiditis, as was present in this case
(13).

Previous reports have described the use of 99mTcMIBI
in benign and malignant tumors of the lung (3,4), me
diastinal and pulmonary metastases of thyroid carcinoma
(5), parathyroid adenomas (6), brain tumor ( 7) and in
osteosarcoma (8). In this patient, 99mTc@MIBImore accu
rately identified the extent of tumor compared to 201T1-
chloride, and the direct involvement of the thyroid gland
was better appreciated in these studies than on the CT
scan. The use of serial radionuclide studies also allowed
an assessment of tumor response to chemotherapy to be
made. Although the use of delayed (2-3 hr) compared to
early thallium images has been reported to improve tumor
detection in thyroid and lung malignancies (15,16), this
has not been demonstrated in other nonlung malignancies
(1 7,18), and the optimal technique in lymphoma is un
clear (15,19). We did not perform delayed thallium im
ages, since the purpose ofthe study was not to differentiate
between benign or malignant lesions, but rather to deli
niate the true extent of the disease, and more particularly
assess the degree of thyroid involvement with the disease
process. We also wished to perform the studies in as short
a time as possible for patient tolerance of the procedure.
Nevertheless, the biological and physical characteristics of
99mTc..MIBI as well as the demonstrated tumor uptake in
this case, suggest that 99mTc@MIBImay be superior to 201T1-
chloride in the assessment of this disease. Technetium
99m-MIBI also has potential advantages over 67Ga-citrate
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in terms of imaging time and image quality, although a
direct comparison of these modalities was not performed
in this case. Further studies are underway to more accu
rately define the utility of@mTc@MIBI in the initial assess
ment of lymphoma and in monitoring tumor response to
treatment.
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