
We reporta case of hyperparathyroidismwithsurgicallycon
firmedbilaterallyenlargedparathyroldglandsmimickinga nor
melthyroldgland.Technetium-99m-pe@echnetate-@Â°111thlotide
subtraction scintigraphy was incondusive because of sup
pressed thyroidal [@TcJpertechnetate uptake after coronary
angiography.Technetium-99m-sestamibidouble-phasescinlig
raphy showed homogeneous @rc-sestamibiuptakethat mim
ickeda normalthyroidglandand no differentialwashout,thus
leading to an erroneous visual interpretationof a normal scan.
Semiquantitativeassessmentof tracerwashout,however,can
differentiate between normal thyroid tissue and symmetrical
parathyrolduptakemimickingnormalthyroidtissue.We con
eludethat semiquantitativeassessmentof tracerwashoutin
creasesthe diagnosticsensitivityof @Tc-sestamibidouble
phase scintigraphy if: (a) the interpreter is unaware of the
anatomicalsituation,(b)thescintigraphicdelineationof thethy
roid is hampered by a blocked tracer uptake or (C) the visual
interpretationrevealsnodifferentialwashoutintheneckregion.
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ri-, echnetium-99m-@Â°'Tlsubtraction scintigraphy is the
most commonly appliedimagingtechnique for the localiza
tion of the parathyroid tumors (1â€”4).As an alternative
approach, the combined use of @Tc-sestamibiand
[1@I]sodiumhas been proposed by O'Doherty et al. (5).
The most recent improvement in parathyroidimagingwas
described by Taillefer et al. (6) who used a single radionu
clide double-phase protocol with @â€˜@Tc-sestamibi.In con
trast to @â€œ@Tc-@Â°1Tlsubtraction scintigraphy, their protocol
takes advantage of the superior physical properties of

@Tcand is not hamperedby motion artifacts.The current
preoperativework-up of hyperparathyroidismin our insti
tution includes @Tc-@Â°'Tlsubtraction scintigraphy and
ultrasonography of the neck. The single radionucide dou
ble-phase @Tc-sestamibitechniquewasperformedalter
natively in inconclusive cases.
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A 66-yr-oldmalewitha historyof chronicrenalinsufficiency,
coronaty heart disease and biochemicallyverified hyperpara
thyroidismwas admittedto our hospitalfor preoperativelocaliza
tion of the parathyroidglands. Laboratoryevaluation confirmed
renal insufficiency(7.5mg/100ml creatinine)and hyperparathy
roidism (1190 pg/mI PTH). Physical examination showed a normal
sized thyroidglandof normalconsistencywithout palpablenod
ules. Ultrasoundrevealeda significantenlargementofboth cranial
parathyroid glands (Fig. 1B). Radionucide studies were per
formed as part of a blinded study and the investigators were
unawareof the resultof theotherimagingproceduresandlabo
ratory findings.

Technetium-99m-@Â°1'flsubtractionscintigraphywas performed
with a LFOV gamma camera equipped with a LEGP parallel-hole
collimator.Thepatientwas positionedcomfortablyandfixedto
preventmotion.Immediatelyafteri.v. injectionof 74MBq201'fl,
planarimages(matrix:256 x 256;500,000cts) of the upperme
diastinumand the thyroidwere acquiredin a 20%energywindow
set at 71 keY. Fifteenminutesafteri.v. injectionof74 MBq @Tc,
the thyroidimage(matrix:256 x 256;500,000cts) was repeatedin
a 20% energy window set at 140 keV. After an interpolative
backgroundcorrectionandcountnormalizationof boththyroid
images,the @â€˜@â€˜Tcimagewas digitallysubtracted from the 20â€•fl
image.Any residualfocalactivitywas consideredas representing
parathyroidtissue. Ultrasonographywas performedusinga 5â€”10
MHz transducer (UM9-HDI). Transverse and sagital scans were
obtainedfrom the levelof the mandibleto the claviclewith the
patient's neck hyperextended.

Technetium-99m-sestamibidouble-phase imaginguses a corn
mercialkit preparation(Cardiolite;Du Pont Pharma,FRO). Pla
narimages (matrix:256 x 256;500,000cts) of the thyroidand the
mediastinumare acquiredin a 20%energywindowset at 140keV
15mis and3 hr afteri.v. injectionof 550MBq @Tc-sestarnibi
witha LFOVgammacamera(PRISM3000;PickerCorp., United
Statesof America)equippedwithanLEUHRparallel-holecolli
mator.Allareasinthethyroidregionandtheuppermediastinurn
showingfocal @Tc-sestamibiretentionare consideredto repre
sentparathyroidglands(4). Inaddition,semiquantitativeanalysis
of the @â€œTc-sestamibidouble-phaseimageswas done. For this
purpose, regions of interest (ROIs) were manually drawn around
the suspected parathyroidadenoma and the thyroidgland. Adja
cent areas (3 x 3 pixels)were taken as backgroundand normal
ized according to the size of the parathyroid or the thyroid ROIs,
respectively. Target-to-backgroundratios were determined for
the parathyroidandthe thyroidROIsinthe images 15mis and3 hr
p.1.of @â€˜@Tc-sestamibi.

The @Â°â€˜Tluptake in both lobes was homogeneous and the right
lobeappearedslightlylargerthantheleft(Fig.2).Thescintigram
wasinterpretedas showingnormalthyroidal@Â°â€˜Tluptake.Digital
subtraction, could not be performed because [@â€˜TcJpertechne
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FIGURE 1. (A) In situpreparationof the
nghtparathyrokigland.The greatestdiam
eterofthenghtglandwas5.5cm.(B)AdSi
sonogramof the thyroki and parathyrold
glands. Two markedly enlarged inferior
parathyroidglandsare demonstratedas
well-delineated,hypoechoicmassesbehind
the rightand leftthyrokilobe(+1, +2). S =
acousticshadowingof thetrachea,T = thy
roldgland,A = carotidartery,V = internal
Jugularvein.

tate uptakeof the thyroidwas blocked. Questioningof the patient
revealed that coronaty angiography3 mo prior to scintigraphy
was the cause of the suppressed @â€œTcuptake.

The subtractionscintigraphswere thusregardedas inconclu
sive. Thereforethe @â€˜@Tc-sestamibidouble-phasestudywas per
formed two days later. Both lobes showed homogeneous @â€œ@Tc
sestamibi uptake in the early image. Again, the right lobe
appeared comparatively larger than the left lobe (Fig. 3). No
qualitativedifferenceswere seen on the earlyand the delayed
images.Thiswas interpretedas homogeneouswashoutwithout
focaltracer retentionandthepatientwas thoughtto havea normal
thyroid gland and no parathyroidadenomas. Surgeryperformed
two days later revealed enormously enlarged parathyroid glands
onbothsides.Thegreatestdiameterof therightglandwas5.5cm
(width:3.0 cm) andthatof the left gland4 cm (width:2.5 cm),
respectively (Fig. 1A). A postoperative @â€œ@â€˜Fc-sestamibiscan
(Fig. 3) showed an initialfaintuptake in the thyroidand complete
tracerwashout in the delayed image.

DISCUSSION

The reported sensitivity values of @â€˜@Tc-@Â°1Tlsubtrac
tion scintigraphyfor the localization of parathyroidadeno
mas range from 38% to 92% (7â€”10).Preliminarystudies
founda slightlyhighersensitivityfor the recentlyintroduced

@Tc-sestamibiâ€˜@Isubtractionscintigraphy,but as in all
other scintigraphicsubtractionmethods, the noise in the re

FiGURE 2. The 20111imageshowshomogeneoustraceruptake
inbothlobes.The nghtlobeappearedslightlylargerthanthe left.
Theinitialinterpretationwasnormalthyroidaluptake.

sulting scintigram is high for both methods (11,12). In addi
tion, a sufficientthyroidaltraceruptakefor [@Fc@pertech
netate or â€˜@Iis essential for delineation of the thyroid and
digital subtraction. Patients with suspected hyperparathy
roidism are prone to other disorders, especially cardiac and
renaldiseases. Radiologicalinvestigationswith i.v. applica
tionofcontrast mediaarethereforecommoninthese patients
and may cause a low @â€˜@Tcor 1@Iuptake as it has been the
case in our subject (13). In this situation, a single tracer
double-phase study using @â€˜@â€˜Fc-sestamibias proposed by
Tallefieret al. (6) seems to be an appropriatemethod for
localizationof the parathyroidadenomas. Ourcase demon
strates that a qualitative interpretation, based on the visual
ization of differentialwashout as the only diagnosticcrite
rion, may be misleading if the interpreteris unaware of
abnormalanatomicaloutlinesof the thyroidandthe parathy
roidglands.

This difficulty may be overcome by using semiquantitap.t@entU@
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FiGURE 3. Top row@Preoperative @rc-sestamiblsantigrams
showhomogeneousuptakeand no changein tracerdistributionfor
theeariy(left)andlate(right)phasesBottomrowPostoperative

@Fc-sestamiblsonbgramshowsonlyfalntuptakefor the early
phasein the thyroidregionand no tracerretention3 hr p.i.
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tive assessment of @@Fc-sestamibiwashout. In five pa
tients with surgically confirmed parathyroidadenomas, a
target-to-backgroundratio was calculated for adenomas
andnormalthyroidtissue as described above. From 15min
to 3 Kr,the ratio droppedby only 15%â€”35%for the adeno
mas, whereas for the areascorrespondingto thyroidtissue,
the decrease was in the range of 40%â€”62%.Retrospective
analysis ofour case revealed a 31%increase in the ratiofor
the areas which were misinterpretedas representingnor
mal thyroid tissue. In other words, a parameter corre
sponding to @â€œ@â€˜Fc-sestamibiwashout can be easily as
sessed and allows one to differentiate between normal
thyroidtissueand symmetricalparathyroiduptake,thus
avoiding visual misinterpretations of the scintigrams.
Therefore, we conclude that semiquantitative assessment
of @Tc-sestamibiwashout in a double-phase study is nec
essaiy in certain situations.
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