
camera, one or three-detector SPECT systems, PET cameras with
no rings or with four or eight rings and septa present or absent
(for optimized three-dimensional sampling). Finally, the interven
tion can be exercise, dipyridamole, adenosine or dobutamine. In
this multidimensional decision matrix, there is indeed a pressing
need for narrowing the duties of the jury!

Because of my NIH-sponsored research results, I have taken
great pains to explore the science behind the detection of viable
myocardium with FDG. We have published an editorial that
addressesthis matterdirectlyand concludeswithseveralscientific
reservationson cardiacFDG studies(2). Ofsignificance,Gropler
and Bergmann (3) and Lear(4) have recently published editorials
in JNM in which other reservations are voiced. Without being
redundant, our consensus is that FDG does not yet pass scientific
tests for being the gold standard for myocardial viability. At the
recent meetings of the American Heart Association, Pohost con
cluded that SPECT scintigraphy is most costeffective for detection
of myocardialviability.Among the agents for this purpose are
2Â°'Tl,99mTc..hexamibiand 99mTc..te@roxime. If FDG is to corn
pete with SPECT scintigraphy,multicenter trials of the type
recommended by the AHA (5) are needed to identify the subsets
of CAD patients requiring FDG studies. Incidentally, echocar
diography with dobutamine is another competing modality since
it can also give viability information.

In a previous letter in this Journal, I stated that I disagreed
with the position of the SNM and the ACNP that PET radio
nuclides should be exempt from efficacy appraisal by the Food
and Drug Administration (FDA). If that were the case, then
reimbursement,as discussedin the editorial,would be the only
way for efficacytestingoutside of the jurisdiction of FDA. That
would be unfair to other radiopharmaceuticals,such as mono
clonal antibodies, none of which have been approved for human
use.Also,it isobviousthat trialsafterreimbursementbut without
the FDA clinical phases process, might be biased since a $5
million PET investment is a strong incentive for obtaining posi
tive results.

I thinkit is timefornuclearcardiologiststo facethechallenge
and jointly establish the clinical utility ofdifferent modalities for
assessing myocardial perfusion and viability.

REFERENCES

I. Fischman Al, Strauss HW. Clinical PETâ€”a modest proposal. J Nucl Med
l991;32:235 1â€”2355.

2. Bianco IA, Wilson MA. Should F-18 deoxyglucose scans be indicated for
care ofpatients with coronary artery disease? Cardiology l99l;79:2l9â€”226.

3. GroplerRi, BergmannSR. Myocardialviabilityâ€”whatis the definition?)
NuclMed l991;32:lOâ€”l2.

4. Lear JL. Relationship between myocardial clearance rates of carbon-l 1-
acetate-derived radiolabel and oxidative metabolism: physiologic basis and
clinical significance. J NuclMed 199l;32:1957â€”1960.

5. Bonow RO, Berman DS, Gibbon RI, et al. Cardiac positron tomography.
Circulation 199l;84:447â€”454.

Jesus A. Bianco

University of Wisconsin
Madison, Wisconsin

aink@ilPET:TheDebateContinues

REPLY: The dichotomy of opinion of McIntyre et al. and
Bianco about our editorial (1) highlights the need for a well

defined comparison ofthese radionuclide imaging modalities. We
would like to thank Maclntyre et al. for pointing out an error in
our editorial: only initial images are required for the detection of
coronary artery disease with myocardial perfusion imaging.

It is clear from their comments that Maclntyre et al. are PET
enthusiasts, convinced of the superiority of PET for cardiac
applications. Based on theoretical considerations, review of the
literatureand our own personalexperience,wetend to agreewith
them.However,it seemsprudenttowithholdourunconditional
endorsement of cardiac PET for clinical decision making until
irrefutable data on a large number of patients are available.

Although measurements of resolution, statistical reliability and
lack of attenuation artifacts suggest that PET based myocardial
perfusion studies are superior to single-photon methods, the
clinical community needs to know whether these technical ad
vantages benefit patient care.

An area where PET could make a major contribution to
nuclearcardiology is in differentiatingareas ofischemic but viable
myocardiurn from scar. Although we did not cite many references
in this area, our discussion made the point that the quantity of
supporting data for the utility PET for making this distinction is

not overwhelming. Bianco is less enthusiastic about the future of
clinicalcardiac PET. He questionsthe use of 8pJ( as a â€œgold
standardâ€•for evaluating myocardial viability and suggests that a
large multicenter trial will be required to define those clinical
situations where PET studies are required. Overall, we agree that
only the objective scientific observations of a multicenter trial
can establish the clinical utility of PET.

Manyquestionsremain about the use of FDG for quantifying
myocardial viability. Should these studies be performed under
fasting or glucose-loaded conditions? Ifglucose-loaded, should it
be after a single bolus or under controlled â€œclampâ€•conditions?
These questions suggest that an alternative to metabolic imaging
should be sought. A quantitative myocardial perfusion study may
provide information about viability. In this regard, we would like
to mention the results of a recent study performed in our labo
ratory by Gewirtz (2). In a group of 28 patients with previous
myocardial infarction, we compared the results of quantitative
blood flow studies with â€˜3NH3to â€˜8fl)(studies (with glucose
loading) for detecting viable myocardium. In this group of sub
jects, myocardial blood flow in regions of previous infarction
(MI)wassignificantlylowerthan in zonesofnormal myocardium
(NZ): 0.33 Â±0.24 versus 1.02 Â±0.48 ml/min/g, p < 0.01 . Border
zone regions(BZ)showedintermediatereductions in flow:0.68
Â±0.34 ml/minâ€•g (p < 0.01 versus MI and NZ). Mismatches of

flowand FDG occurredin only sixzones(fivepatients)of which
five (4 BZ, 1 MI) had flows of greater than 0.40 (0.65 Â±0.08).
Perfusion and FDG accumulation were well correlated in MI
zones. This study suggeststhat in patients with previous MI,
viable myocardium is unlikely to be present in areas in which
flow is < 0.40 ml/min/g.

To end the speculation about PET, we need to work with
funding agencies to organize and perform a multicenter trial to
define the clinical utility of PET imaging procedures.
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The Role of Gallium Scanning in Staging
Lymphoma

TO THE EDITOR: Fox et al. (1) suggest that routine 67Ga
citrate imaging in staging untreated patients with lymphoma is
not currentlyjustified. In reaching their conclusion, these authors
havefocusedon test sensitivity;however,the criticalissueshould
bewhethermanagementstrategyismodifieddue to abnormalities
on the 67Gascan which are not prospectivelydetected by other
investigations. In this regard, data are emerging which illustrate
the contribution of67Ga scintigraphy to treatment plans in some
patients with Hodgkin's disease.

Jochelson et al. (2) demonstrated that 67Gaimaging optimized
radiotherapy treatment plans in 3 of 26 (12%) patients with

Hodgkin's disease, by providing information incremental to chest
radiographs and CT scans. In a preliminary report from my
institution (3), a similar proportion [2 of 13 (15%)] of newly
presenting patients with Hodgkin's disease had initially intended
treatment altered becauseof lesionsprospectivelyidentifiedby
67Gascan alone. Other investigatorshave suggestedthat the
combination of 67Ga scintigraphy and CT scanning may be
valuablein reducingthe need for staginglaparotomyin selected
patients with Hodgkin's disease (4). In contrast to early publica
tions quoted by Fox et al. (1), these recent series are characterized
by high dose 67Ga imaging with modern gamma cameras and
improved collimation.

In non-Hodgkin'slymphoma, I agree that the 67Gascan has
lessinfluenceon initialtreatment decisions(3), probablybecause
precise anatomic delineation of disease is not as important as
pathologic status (5).

In summary, recent reports indicatean important adjunctive
role for 67Gascintigraphyin staging Hodgkin's disease. Some
patients are â€œupstagedâ€•as a result of the 67Gascan, a feature
which may justify its routine use. Further studies examining the
impact of67Ga imaging on treatment decisions are warranted.

Hodgkinsdiseaseâ€”high dosegallium scanningobviatesthe need for staging
laparotomy.Cancerl986;58:883â€”885.

5. Marglin SI, Castellino RA. Selection ofimagingstudies for newly presenting
patients with non-Hodgkin's lymphoma. Semin US, CTMR l986;l:2â€”8.

Dr. GeorgeLarcos
Westmead Hospital
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REPLY: Dr. Larcos has suggested a greater role for gallium
imaging in the pretreatment evaluation of lymphoma patients
than our paper suggests(1). Severalreferencesare providedto
defend this position. In once series, pretreatment gallium scan
ning altered radiation treatment planning on 3 of 26 patients
with Hodgkin's disease, but did not alter clinical staging (2). In
another series, 16 Hodgkin's patients with normal abdominal
staging CAT scans and no gallium uptake in the abdomen proved
to have negative abdominal staging laparotomy (3).

The stagingevaluationofHodgkin's diseaseislaborious,essen
tial and controversial. The role of staging laparotomy has been
argued for years; the role of bipedal lymphangiography is not
fully resolved despite its continued, routine use at our institution
for almost twentyyears.

We believe that all patients with Hodgkin's disease should
undergo,whenfeasible,pretreatmentgalliumimaging.Butunder
what circumstanceswill a patient be truly â€œupstaged,â€•and will
such â€œupstagingâ€•reliablyalter treatment planning?For example,
will a patient with clinical Stage IA disease in the neck, whose
mediastinumand abdomenare normal by plain radiographs,Cl'
scans and lymphangiogram,have his further workup altered by
gallium positivity in the mediastinum? The answer is no, as
staginglaparotomy is still indicated, in our opinion. If the same
patient were to show gallium positivity only in the abdomen,
would we have enough confidence to obviate laparotomy, and to
â€œupstageâ€•the patient to lilA and possiblycommit him to chemo
therapy? The answer, in our opinion, is no.

Gallium scanning has not yet worked its way into the staging
algorithm for Hodgkin's diseaseâ€”wefully agree that its value
can only be determined by further study. We advocate pretreat

ment gallium imaging in all patients with Hodgkin's disease to
helpgather this data.
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