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Lettersto the Editor

Rapid Washout of Technetium-99m-MIBI
Large Parathyroid Adenoma

@â€œTc-sestamibi
in cultured chick ventricular myocytes during AlP deple
tion. Circulation 1992;85:1531â€”1541.
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TO THEEDITOR. In the February1995issue ofJNM, BÃ©nard
et

al. (1) presented a case of rapid @Tc-sestamibi
washout in a
large parathyroid adenoma. Their findingcontrasted the good
diagnostic utility of double-phase
@Tc-sestamibiscintigraphy
initially described by Taillefer et al. (2). Histological examination

of the parathyroidadenomarevealedthat it was mainlycomposed
of water-clear cells with rare dark chief cells and lacked oxyphil
cells. Most parathyroid adenomas are rich in oxyphil cells that are

rich in mitochondria.
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REPLY: We thank Staudenherz et al. for their interest in our
report. We described an unusual presentation of a parathyroid
adenoma characterized by a rapid washout of sestamibi (1). Our

@Tc-sestamibi clinicalobservationdoes not stand in contrast to the goodresults
washout usuallyobserved in parathyroidadenomasis caused by obtained by Taillefer et al. (2), but reflects an atypical scinti
tracer retention in mitochondrial-rich cells and explained the rapid graphicpattern. We routinelyuse the double-phasetechniquein
washout by the lack of oxyphils.This hypothesisis based on an our clinical practice with excellent results. The main point of our
study is to be wary of any increased uptake close to the thyroid,
article written by Sandrock et al. (3), who showed that the de
even if the washout rate is not slow compared to thyroidal wash
tectability of abnormal parathyroid glands by @Â°â€˜TlP@Tc
subtrac
out. As our article illustrates, one may not rule out a parathyroid
tion scintigraphy partially depends on the presence of mitochon
dna-rich oxyphil cells. BÃ©nard
et al., however, did not provide adenoma in the face of such a scintigraphic pattern, and an iodine
sufficient evidence on how findings from a @Â°1TIP@Tc
subtraction scintigram may be helpful in such instances.
protocol can be implemented in
@Tc-sestamibiscintigraphy.
We hypothesizedthat mitochondrialcontent influencessesta
The pharmacological differences between 201'fl and
@Tc mibi retention based on the observations of Chiu et al. (3). These
sestamibi are well documented. Wackers et al. (4) as well as authors clearly have shown that sestamibi retention is propor
others found different uptake mechanisms for 201'fland 9@Tc tional to the cellular and mitochondrial transmembrane potential
sestamibi, and Piwnica-Wonns et al. (5) demonstrated the diver
gradient. Subcellular fractionation has identified mitochondria as
gent kinetics of 201'fl and 9@Tc-sestamibi in cultured chick the site of sestamibi retention in the cells of many tissues (4). The
myocytes.
reference to the excellent study done by Sandrock et al. (5) was
Furthermore, we challenge BÃ©nard'shypothesis for the patho
intended to make an analogy to the effects of mitochondrial con
physiological basis of dual-phase
@Tc-sestamibiscintigraphy
tent on thallium uptake, not as proof confirming our hypothesis. It
based on our own clinical findings: We studied 37 patients with
seems obvious to us that only a controlled study, not a single case
primary hyperparathyroidism who had surgery as well as patho
report, can support or confirm our explanation for the atypical
histological work-up and found no correlation between oxyphil
cell count and the regionalsensitivityof @Tc-sestamibi
scintig pattern observed in our patient. The lack of oxyphil cells was the
raphy (Spearman correlation coefficient:â€”0.04;
p = 0.9). The only unusual finding in our case.
Staudenherz et al. cite their work in progress as evidence
oxyphil cell count in our population ranged between < 10% and
challenging
our hypothesis. It is unfortunate that their methods
100% (median 25%).
and
results
have
not yet been published. It is not clear if they also
In conclusion,the oxyphilcell count in parathyroidadenoma
correlated the number of oxyphil cells with absolute or relative
does not seem to be the crucial factor for determining the sensi
sestamibi uptake or with the washout rate from parathyroid ade
tivity of dual-phase
@â€˜@Tc-sestamibi
scintigraphy in parathyroid
nomas. Without several false-negative studies, it would be difli
adenomas.
cult to correlate the number of oxyphil cells with the sensitivity of
sestamibi parathyroid scintigraphy. As we explained in our pre
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REPLY: We wish to acknowledgethe dosimetrycomparisoner
ror pointed out by Dr. Behrman; the total body absorbed dose
from740MBq(20mCi) @@â€œFc-sestamibi
is indeedabout3.3 mSv
(330 mrem) and a cross-country round trip air ffight is about 0.05
mSv (5 mrem). The effective dose cited in ICRP no. 62 (1) is 5.5

mSv (555mrem)for exercisingadultsand6.20 mSv (629mrem)

University

FranÃ§ols
BÃ©nard for resting adults, which is even higher than Dr. Behrman has
Guy Bisson calculated.
Bernard
Lefebvre However,the fact thatwe have an absorbeddose factorof
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TO THE EDITOR.@
In a recent JNM Newsline article entitled
â€œScintimammography:
Magic Bullet or False Promiseâ€•by Deb

about 125betweenthe two sourcesdoes not meanthat we have a
risk factor differenceof 125. It is entirely possible, and at this
point probable, that chronic absorbed doses of radiation at these
low levels engender no risk at all. Indeed, the radiopharmaceutical

dose could more easily be regarded as hormetic than hazardous.

orah Kotz (I Nucl Med 1995;36:15N-20N),Dr. Khalkhalifrom Therearenovalidepidemiologicdatadocumentingharmatthese
theUCLASchoolof MedicineinLosAngelesis quotedas saying low absorbeddoses.
that the radiation dose to the patient from this procedure
The linear,no-thresholdhypothesismayhavebeen appropri
â€œ - . . was

equal

to

the

amount

of

radiation

a

person

gets

when

ately conservative in the early decades of our study of the biolog

he/shefliesround-tripfromNew Yorkto Los Angeles.â€•
I believe ical effects of ionizing radiation, when a limited amount was

it important to point out that this statement is inaccurate. The total
body absorbed dose from an injection of 740 MBq (20 mCi) of
@â€œTc-sestamibi
used in scintimammographyis approximately3.3
mGy (330 mrad) (1). The effective dose rate from background

radiation at an altitude of 10 km (33,000ft.) is 5 @tSv/hr
(0.5
mrem/hr) (2). Since the body is uniformly irradiated, this dose is
equivalent to an absorbed dose rate of5 jsGy/hr (0.5 mrad/hr). For

a 5-hrcommercialairlineflightacross the United States, the total
absorbeddose is thus 25pCy, or 50j.tGy(5mrad)round-trip.This
is a factor of some 66 times lower than the sestimibi absorbed
dose.

The situation, however, is actuallyworse than this. A proper
comparison of radiation risk requires comparisons of effective
dose (3,4) which take into account the differing tissue sensitivities
to radiation, and not absorbed dose, which measures only energy
deposition per unit mass of tissue and does not include biological

known. When a lot of smart people spend much money and a
hundred years looking for harm without finding any, it probably is

not there. When they occasionally find examples for which low
doses exert beneficial effects, after a few decades, it is certainly
time to stop hypothesizing the â€œhealthy
worker effect,â€•â€œbiolog
ical subgroup differences,â€• â€œconfoundingvariables,â€• or â€œinsuf

ficientsamplesizeâ€•
and state the most sensiblescientificconclu
sion: Low doses of ionizing radiation do not appear to have
deleterious effects and appear, on occasion, to be beneficial.

Therecentworkpublishedin Scienceon the DNA repairen
zyine system(2â€”7)
provides ample evidence for repair of damage

fromlowlevelsof a varietyof environmentally
encounteredhaz
ardousagents,of whichoxygenis perhapsthe most hazardousof

all. In addition, stimulation of such repair systems by one agent
could protect against other hazardous agents and could quite
simply account for hormetic effects.
factors. Using the appropriatetissue weightingfactors (3,4) and
It is time for us to get away from the tired old guard, the
the absorbeddosesfrom @Tc-sestamibi
to individualorgans(1), antinuclearterrorists,the environmentallawyers and uneducable
the administration of 20 mCi of sestimibi results in an effective regulators, and switch paradigms at long last. Try reading Rosalyn
dose of 570mrem to women (410mrem for men), as determined Yalow (8), Bernard Cohen (9) and Thigniew Jaworowski (10).
fromdata presentedinTable4 ofthe Cardiolitekit.Thus, the ratio Delve into T.D. Luckey's 1991textbookRadiation Honnesis with

of increasedradiationriskfor scintimammographyversus a round
trip airline flight coast to coast is closer to 114:1.

over 1000references(11).We think it most probable that the
emperorhasno clothes.
Iraj Khalkhali
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