Scintigraphic Pitfalls in Giant Parathyroid Glands
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We report a case of hyperparathyroidism with surgically con-
firmed bilaterally enlarged parathyroid glands mimicking a nor-
mal thyroid gland. Technetium-99m-pertechnetate-2°'Ti chioride
subtraction scintigraphy was inconclusive because of sup-
pressed thyroidal [*®*™Tcjpertechnetate uptake after coronary
angiography. Technetium-99m-sestamibi double-phase scintig-
raphy showed homogeneous **"Tc-sestamibi uptake that mim-
icked a nomal thyroid gland and no differential washout, thus
leading to an erroneous visual interpretation of a normal scan.
Semiquantitative assessment of tracer washout, however, can
differentiate between nommal thyroid tissue and symmetrical
parathyroid uptake mimicking normal thyroid tissue. We con-
clude that semiquantitative assessment of tracer washout in-
creases the diagnostic sensitivity of ™ Tc-sestamibi double-
phase scintigraphy if: (a) the interpreter is unaware of the
anatomical situation, (b) the scintigraphic delineation of the thy-
roid is hampered by a blocked tracer uptake or (c) the visual
interpretation reveals no differential washout in the neck region.
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].:CMetim-%m-m‘ﬂ subtraction scintigraphy is the
most commonly applied imaging technique for the localiza-
tion of the parathyroid tumors (I/-4). As an alternative
approach, the combined use of 9mTc-sestamibi and
[*ZI]sodium has been proposed by O’Doherty et al. (5).
The most recent improvement in parathyroid imaging was
described by Taillefer et al. (6) who used a single radionu-
clide double-phase protocol with ™Tc-sestamibi. In con-
trast to *™Tc-2!T] subtraction scintigraphy, their protocol
takes advantage of the superior physical properties of
9mTc and is not hampered by motion artifacts. The current
preoperative work-up of hyperparathyroidism in our insti-
tution includes *™Tc-?'Tl subtraction scintigraphy and
ultrasonography of the neck. The single radionuclide dou-
ble-phase *™Tc-sestamibi technique was performed alter-
natively in inconclusive cases.
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CASE REPORT

A 66-yr-old male with a history of chronic renal insufficiency,
coronary heart disease and biochemically verified hyperpara-
thyroidism was admitted to our hospital for preoperative localiza-
tion of the parathyroid glands. Laboratory evaluation confirmed
renal insufficiency (7.5 mg/100 ml creatinine) and hyperparathy-
roidism (1190 pg/ml PTH). Physical examination showed a normal
sized thyroid gland of normal consistency without palpable nod-
ules. Ultrasound revealed a significant enlargement of both cranial
parathyroid glands (Fig. 1B). Radionuclide studies were per-
formed as part of a blinded study and the investigators were
unaware of the result of the other imaging procedures and labo-
ratory findings.

Technetium-99m-2'T1 subtraction scintigraphy was performed
with a LFOV gamma camera equipped with a LEGP parallel-hole
collimator. The patient was positioned comfortably and fixed to
prevent motion. Immediately after i.v. injection of 74 MBq 2T,
planar images (matrix: 256 x 256; 500,000 cts) of the upper me-
diastinum and the thyroid were acquired in a 20% energy window
set at 71 keV. Fifteen minutes after i.v. injection of 74 MBq *™Tc,
the thyroid image (matrix: 256 x 256; 500,000 cts) was repeated in
a 20% energy window set at 140 keV. After an interpolative
background correction and count normalization of both thyroid
images, the ®™Tc image was digitally subtracted from the 2°'Tl
image. Any residual focal activity was considered as representing
parathyroid tissue. Ultrasonography was performed using a 5-10
MHz transducer (UM9-HDI). Transverse and sagital scans were
obtained from the level of the mandible to the clavicle with the
patient’s neck hyperextended.

Technetium-99m-sestamibi double-phase imaging uses a com-
mercial kit preparation (Cardiolite; Du Pont Pharma, FRG). Pla-
nar images (matrix: 256 x 256; 500,000 cts) of the thyroid and the
mediastinum are acquired in a 20% energy window set at 140 keV
15 min and 3 hr after i.v. injection of 550 MBq *™Tc-sestamibi
with a LFOV gamma camera (PRISM 3000; Picker Corp., United
States of America) equipped with an LEUHR parallel-hole colli-
mator. All areas in the thyroid region and the upper mediastinum
showing focal *™Tc-sestamibi retention are considered to repre-
sent parathyroid glands (4). In addition, semiquantitative analysis
of the ™ Tc-sestamibi double-phase images was done. For this
purpose, regions of interest (ROIs) were manually drawn around
the suspected parathyroid adenoma and the thyroid gland. Adja-
cent areas (3 x 3 pixels) were taken as background and normal-
ized according to the size of the parathyroid or the thyroid ROIs,
respectively. Target-to-background ratios were determined for
the parathyroid and the thyroid ROISs in the images 15 min and 3 hr
p-i. of ®™Tc-sestamibi.

The 2Tl uptake in both lobes was homogeneous and the right
lobe appeared slightly larger than the left (Fig. 2). The scintigram
was interpreted as showing normal thyroidal °'T1 uptake. Digital
subtraction, could not be performed because [*™Tc]pertechne-
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FIGURE 1. (A) In situ preparation of the

right parathyroid gland. The greatest diam-
eter of the right gland was 5.5 cm. (B) Axial
sonogram of the thyroid and parathyroid
glands. Two markedly enlarged inferior
parathyroid glands are demonstrated as
the right and left thyroid lobe (+1, +2). S =
acoustic shadowing of the trachea, T = thy-
roid gland, A = carotid artery, V = intemal
jugular vein.

tate uptake of the thyroid was blocked. Questioning of the patient
revealed that coronary angiography 3 mo prior to scintigraphy
was the cause of the suppressed *™Tc uptake.

The subtraction scintigraphs were thus regarded as inconclu-
sive. Therefore the *™Tc-sestamibi double-phase study was per-
formed two days later. Both lobes showed homogeneous *™Tc-
sestamibi uptake in the early image. Again, the right lobe
appeared comparatively larger than the left lobe (Fig. 3). No
qualitative differences were seen on the early and the delayed
images. This was interpreted as homogeneous washout without
focal tracer retention and the patient was thought to have a normal
thyroid gland and no parathyroid adenomas. Surgery performed
two days later revealed enormously enlarged parathyroid glands
on both sides. The greatest diameter of the right gland was 5.5 cm
(width: 3.0 cm) and that of the left gland 4 cm (width: 2.5 cm),
respectively (Fig. 1A). A postoperative ™ Tc-sestamibi scan
(Fig. 3) showed an initial faint uptake in the thyroid and complete
tracer washout in the delayed image.

DISCUSSION

The reported sensitivity values of *™Tc-'Tl subtrac-
tion scintigraphy for the localization of parathyroid adeno-
mas range from 38% to 92% (7-10). Preliminary studies
found a slightly hlg\er sensitivity for the recently introduced
9mTc-sestamibi 21 subtraction scintigraphy, but as in all
other scintigraphic subtraction methods, the noise in the re-

sulting scintigram is high for both methods (Z1,12). In addi-
tion, a sufficient thyroidal tracer uptake for [*™Tc]pertech-
netate or 2 is essential for delineation of the thyroid and
digital subtraction. Patients with suspected hyperparathy-
roidism are prone to other disorders, especially cardiac and
renal diseases. Radiological investigations with i.v. applica-
tion of contrast media are therefore common in these patients
and may cause a low *™Tc or '2[ uptake as it has been the
case in our subject (13). In this situation, a single tracer
double-phase study using *™Tc-sestamibi as proposed by
Tallefier et al. (6) seems to be an appropriate method for
localization of the parathyroid adenomas. Our case demon-
strates that a qualitative interpretation, based on the visual-
ization of differential washout as the only diagnostic crite-
rion, may be misleading if the interpreter is unaware of
abnormal anatomical outlines of the thyroid and the parathy-
roid glands.

This difficulty may be overcome by using semiquantita-
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FIGURE 3. Top row: Preoperative ®*™Tc-sestamibi scintigrams
show uptake and no change in tracer distribution for

FIGURE 2. The °'Tl image shows homogeneous tracer uptake the early (left) and late (right) phases. Bottom row: Postoperative

in both lobes. The right lobe appeared slightly larger than the left.
The initial interpretation was normal thyroidal uptake.
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%mTc-sestamibi scintigram shows only faint uptake for the early
phase in the thyroid region and no tracer retention 3 hr p.i.
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tive assessment of *™Tc-sestamibi washout. In five pa-
tients with surgically confirmed parathyroid adenomas, a
target-to-background ratio was calculated for adenomas
and normal thyroid tissue as described above. From 15 min
to 3 hr, the ratio dropped by only 15%-35% for the adeno-
mas, whereas for the areas corresponding to thyroid tissue,
the decrease was in the range of 40%-62%. Retrospective
analysis of our case revealed a 31% increase in the ratio for
the areas which were misinterpreted as representing nor-
mal thyroid tissue. In other words, a parameter corre-
sponding to *™Tc-sestamibi washout can be easily as-
sessed and allows one to differentiate between normal
thyroid tissue and symmetrical parathyroid uptake, thus
avoiding visual misinterpretations of the scintigrams.
Therefore, we conclude that semiquantitative assessment
of ®™Tc-sestamibi washout in a double-phase study is nec-
essary in certain situations.
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