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T he paper by McCord et al. is an
interesting and useful investiga

tion which draws attention to a too
often overlooked source ofartifacts in
PET examinations of the myocar
dium. It is probably obvious that a
misalignment between transmission
measurements of the thorax utilized
in correcting emission images of the
myocardium would yield artifacts in
the corrected images. The merit of this
article is that it describes these arti
facts with reference to the type of mis
alignment (left to right, cephalad to
caudal, various degrees of rotation,
etc.) quantitates the effects thus ob
served, and particularly shows that
these effects are different in different
sectors of the myocardium. It is now
important to take the next step and
consider, and eventually apply, means
for overcoming this difficulty.

Since the problem is created by a
misalignment between transmission
and emission measurements, one
could remove the problem by doing
away with the attenuation measure
ment altogether. This, as we all know,
would severely distort the images ob
tamed due to the variability of the
attenuation experienced by the anni
hilation photons as they encounter
different absorbers and would impair
the usefulness of any study relying on
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static images. On the other hand, this
approach would, in many instances,
not affect measurements based on the
variation as a function of time of the
activity in different segments of the
myocardial, such as wash in or wash
out studies, this with the additional
advantage of doing away with the
noise contribution of the attenuation
measurement. Parenthetically, misa
lignment between transmission and
emission measurements would not af
feet a wash out study.

Another intriguing approach to the
solution of this problem is the simul
taneous acquisition of emission and
transmission measurements, as pro
posed and demonstrated by Thomp
son et al. (1) in PET imaging of the
brain. One of the weaknesses of this
otherwise ingenious approach is that
PET detectors, under simultaneous
measurements, are subjected to the
need of acquiring data for two meas
urements with a concomitant contri
bution ofvarious sources ofnoise ran
doms, and of dead time from both
measurements. So far, with present
equipment, this approach does not
seem to be practical for myocardial
imaging, but deserves further investi
gation.

Another possible solution would be
to verify the proper alignment of the
transmission and emission measure
ments through the use of some frame
of reference common to both meas
urements. In cases of misalignment,
the transmission sinograms could be
suitably displaced by a method similar

to the one described in the paper un
der discussion. At this time, a conven
ient common frame of reference does
not come to mind, but could probably
be developed.

Perhaps the easiest way, at least at
this time, to overcome the problem is
to minimize, as much as possible, any
displacement of the patient between
the transmission and emission meas
urements. This can be achieved by the
combination ofseveral approaches. In
the first place, the patient will be less
inclined to move if he or she is in a
comfortable position during the cx
aminations. This can be easily
achieved in many of the existing PET
imaging systems which put, perhaps,
less strain on the patient than men
tioned in the McCord et al. article (...
tending to draw the patient into the
gantry . . .). Another easy approach
towards minimizing patient motion is
use ofa plastic foam restraining device
molded to the patient's anatomy (this
approach has been used at Washing
ton University). A crucial factor in
minimizing patient motion is to re

duce the length of the examination.
While this is obviously either difficult
or perhaps impossible for emission
measurements, there is no reason why
the transmission measurement cannot
be carried out with a sufficient
amount of activity in the attenuation
source to collect statistically adequate
data in a short period of time. The
rotation of the patient can be consid
erably minimized by supporting the
patient's arms in comfortable arm
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SELF-STUDY TEST ANSWERS

rests. These relatively simple meas- the patient relatively stationary during a, so far, unavoidable but often toler
ures usually, but not always, maintain
the patient probably within a centi
meter and/or a few degrees between
the transmission and emission meas
urements. This has been verified at
our institution in a number of cases
by carrying our two blood-pool im
aging procedures before and after
measurements to verify the correct
position ofthe patient. This approach
offers the added advantage of keeping

transmission and emission measure
ments, in addition to maintaining
alignment between emission and
transmission images.

It is very useful to know the mag
nitude of the effect produced by mis
alignment as a function of patient
translations and/or rotations. With
proper care, these motions can be kept
to a minimum, under which circum
stances the described effect introduces

able source of error.

M.M. Ter-Pogossian
Washington University

St. Louis, Missouri
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baselineratesin the generalpopulation would not apply. For instance,
anorgantransplantpatientmaybeata muchgreaterrisk,asmuchas
30 timeshigher insome cases, forcancer duringhisor her lifetimecom
pared with a typical member of the population.

Becauseof theestablishedvariationin incidenceforspontaneousand
radiation-inducedcancer, PC tables must take into account both age
and sex. Becausetobacco smoking (particularlycigarettesmoking) is
thesinglemostimportantexternalriskfactorforhumancancer,estimated
to cause 25%_40% of all cancer deaths in the U.S., it is alsotakeninto
account.

Theweightof radiobiologicalevidencefavorsa linearâ€”quadraticdose
response to low-LET radiation for most cancers. Thyroid cancer and
female breastcancer are exceptionsin that the epidemiologic data for
these cancers strongly favor a linear dose response.
Reference
1_ Gur D, Wald N. Probability of causation tables and their possible implications

forthepracticeof radiologyRadiology1986:158:853-854.

ITEMS 11â€”15:RIsks of 1311Therapy for Thyroid Carcinoma
ANSWERS: 11, T; 12, 1@13, F; 14, F; 15, F
Edmondsand Smithhavereportedthefollow-up of258 patientstreated
with high doses of 131lfor thyroid cancer.They observed a small but
significant excess of deaths from cancer of the bladder and from
leukemia. Despite the high levels of irradiation of the salivary glands,
no malignanciesand only one adenoma were found. No evidence of
reduced fertility or of overt genetic damage has been reported in in
dividuals (and their offspring) treated with 131lfor thyroid cancer
References
1. Edmonds CJ. Smith T The long-term hazards ofthe treatment ofthyroid cancer

with radioiodine. Br J Radio! 1986:59:45-51
2. SakarSD. BeierwaltesWH.GillSR CowleyBJ Subsequent fertilityand birlh

historiesofchildrenandadolescentstreatedwith1311forthyroidcancerJ Nuc!
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ITEMS 16-20: Adverse Effects of 131@ Therapy for Thyroid
Carcinoma
ANSWERS: 16, F; 17, T 18, F; 19, T, 20, F
Undesirable side-effects of radiation therapy with internal emitters are
much less prominent than those encountered with external beam radia
tion therapyor chemotherapy.The parathyroidgland is rarelyclinically
impaired by eventhe highest dose proceduresto the thyroid with 1311;
only isolated cases of hypoparathyroidismhave been reported. The
limitingtissue dose is that to the bone marrow,which receivesapprox
imately 0.5 rad/mCi of 131ladministered to the patient with thyroid cancer.
Radiationnephritis is not a reportedcomplication of 131I therapy (or of
other nuclear medicinetherapy).Mild nauseamayoccur, but vomiting
is a rare complication (<lOb). Cytogenetic changes in circulating lym
phocytesoccurafterinternalirradiationastheydo afterexternalradia
tion exposure.Theirfrequency iscorrelatedwith the exposureto blood.
Reference
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withradioiodine.BrJ Radio!1986:59:45-51

ITEMS 21-23: AdverseEffectsof32@Therapyof Polycythemia
Vera
ANSWERS: 21, F; 22, T 23, T
Phosphorus-32administeredas the phosphate in high doses to treat
polycythemiavera has the desired effect of decreasing the number of
circulating plateletsand erythrocytes.Leukopenia,predominantly lym
phopenia,isnotedaswithanyotherhighwhole-bodyradiationexposure.
Leukemiadoesoccur in increasedfrequencyin thesepatients,although
it is not certain whether this is due to the radiation exposure per se or

to the longer lifespan of 32P-treatedpatients,giving more time for the
naturalevolutiontoleukemiathatoccursinthis diease.Noelevatedmci
denceofthyroidcancerhasbeen reportedin patientswithpolycythemia
vera treated with 32@

ITEMS 24-27: Therapywith RadlolabeledMonoclonalAntibodies
ANSWERS:24, F: 25. F: 26. F: 27, F
Radiolabeled monoclonal antibodies show great promise for use in
diagnosis. However,the tumor-to-background ratios achieved with
radiolabeledmonoclonalantibodiesgenerallyhavebeentoo lowto permit
useof theseagentsasthe solemeansof treatmentoftumor metastases.
The radiosensitivityof the bone marrow usually limitsthe ability to ob
tama full therapeuticeffect.Nonuniformdose distributionis due in part
to regionalbloodflowvariations,whichalongwithantigenicheterogeneity.
nonspecificityoftumor-associatedantigens,andchangingantigeniccom
positionoftumors, limmtthecurrentutilityof monoclonalantibodytherapy.
Because it is difficult to ensure that antibodies will bind to each cell of
the tumor.the useof radmonuclidesemittingshort-range,high-LETradia
tions (e.g., alpha particles)is not optimal. Beta emissionis more likely
to result in a more uniform dose distribution within the tumor.
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ITEMS 28-32: Dose-EquivalentConceptwith Bone Marrow
Exposure
ANSWERS: 28. T: 29, T: 30. F: 31. F: 32. F
Thereiscontroversyregardingthecomparabilityof riskcoefficientsbased
on partial-bodyradiationexposurewiththose basedon whole-bodyex
posure.For the purposes of radiationprotection. it has been assumed
that a dose to a portion of the bone marrowcould be â€˜â€˜averaged'â€˜over
the entire marrow (i.e., as in the example in the question. a dose of 800
rads to 400/o of the marrow would be equivalent to a dose of 320 rads
to the whole marrow).
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