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EDITORIAL
Reverse Redistributionâ€”"PartII": Occurrence after Thallium Reinjection

The development or enhancement of de
fects on thallium myocardial perfusion
scintigrams obtained several hours after
initial postexercise imaging, called "re
verse redistribution," first was reported

almost 20 yr ago (1,2). Nonetheless, the
pathophysiologic and prognostic implica
tions of this phenomenon remain specu
lative. Reverse redistribution occurring
only after thallium reinjection, despite
normal uptake on late postexercise imag
ing, first was reported only 4 yr ago (3),
and its implications are even less well
defined. With publication of their inter
esting article in the current issue ofJNM,
Marzullo et al. (4) have added knowl
edge in this area by relating reverse
redistribution after thallium reinjection to
coronary anatomy and regional ventricu
lar performance in patients with remote
myocardial infarction. If followed by ap
propriate additional research, their findings
may lead to clinically useful inferences.

REVERSE REDISTRIBUTION
AFTER STRESS

Reverse redistribution first was reported
by Hecht et al. (/) in 1981, following an
earlier preliminary report by Tanasescu et
al. (2). The phenomenon was attributed to
relatively higher thallium washout rate in
the affected region than in adjacent regions.
Although Hecht et al. found that most
regions manifesting reverse redistribution
were supplied by stenotic vessels, Tanas
escu et al. indicated that the finding gener
ally occurred in regions supplied by normal
or only modestly stenotic arteries. The dis
tinction is potentially important because
normal uptake seen on immediate postex
ercise imaging generally is regarded as
favoring the absence of functionally impor
tant coronary artery disease. Subsequent
study revealed several situations commonly
associated with reverse redistribution and
led to plausible explanatory theories. Thus,
the phenomenon is observed commonly
when perfusion scintigraphy is performed
in close proximity to thrombolytic therapy
among patients who have suffered acute
myocardial infarction. Based on the rela
tion between reverse redistribution, coro
nary artery patency, regional ventricular
performance, creatine kinase release and
quantitatively defined regional thallium
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washout rates in infarcted patients studied
10 days after streptokinase therapy, Weiss
et al. (5) suggested that reverse redistribu
tion in this population is due to abnormally
high washout rate in a segment containing
some viable myocardium and supplied by a
patent (successfully thrombolysed) coro
nary artery. To support this explanation,
they postulated higher than normal blood
flow to the noninfarcted tissue in the reper-

fused zone (masking the presence of sub
jacent poorly perfused tissue) which re
sults, in turn, in relatively rapid washout
rates in the hyperfused tissue. Touchstone
et al. (6) confirmed Weiss's conclusions,

finding that, like delayed redistribution,
reverse redistribution indicates viability of
myocardium within an infarcted zone
which is supplied by a patent coronary
artery.

Weiss et al. (5) suggested two addi
tional possible explanations for reverse
redistribution:

1. Normal blood flow in the nonin
farcted region of the reperfused zone
associated with subnormal flow in
the infarcted region and resting hypo-

perfusion in the contralateral (possi
bly ischemie) myocardium.

2. Thallium uptake in the necrotic tissue
and/or interstitium of the reperfused
zone coupled with abnormally high
washout rates from these tissues.

As experimental evidence accumulated,
Beller (7) provided a plausible and more
generalizable explanation for the former
hypothesis, suggesting that delayed thal
lium uptake in the ischemie zone coupled
with rapid washout from remote nonisch-

emic but partially scarred tissue might
result in an apparent delayed "defect" in

the scarred zone.
Extrapolating from their results, Weiss

et al. (5) speculated that reverse redistri
bution in patients with remote infarction
might imply nontransmural infarcÃ¬distri
bution within a region now supplied by a
patent artery or graft or by well-devel
oped collateral vessels. They correctly
raised concern about extrapolation of
their findings to other populations, noting
that reverse redistribution may occur in
patients without infarction or objective
evidence of coronary artery disease.

REVERSE REDISTRIBUTION
AFTER REINJECTION

The phenomenon of post-reinjection re
verse redistribution first was reported by
Dilsizian and Bonow (3 ) in a study of 50
patients with chronic stable coronary artery
disease. Based on assessment of thallium
washout rates and angiographie coronary
anatomy, they concluded that regions sup
plied by totally occluded or severely ste
notic arteries manifest relatively low thal
lium uptake early after reinjection, despite
considerable uptake at standard 3-4-hr
postexercise imaging. As a result, the early
post-reinjection image reveals a defect rel
ative to more normally perfused regions
despite the apparent disappearance of the
defect immediately prior to reinjection.
Thus, after reinjection, the pathophysio
logic implications of reverse redistribution
may differ markedly from those drawn
from late postexercise images obtained
without reinjection. Direct comparison be
tween the results of Marzullo and Dilsizian
is not possible because the frequency of
remote infarction was not reported for Dil-
sizian's population. The similarities, how

ever, between the two populations appear
to be sufficient such that additional re
search will be needed to resolve the appar
ent contradiction between Dilsizian's find

ing of total occlusion in most patients who
manifest reverse redistribution only after
reinjection and Marzullo's observation that

mild-to-moderate stenoses are the norm in
this subgroup.

ARTIFACTS
Finally, Lear et al. (8) used sophisticated

mathematical modeling to find that interpo-
lative background subtraction techniques
commonly used during quantitative assess
ment of myocardial perfusion scintigrams
can result in artifactually apparent reverse
redistribution in the postinfarction patient.
This is not surprising: thallium imaging
does not lend itself readily to absolute
quantitation of flow and identification of
defects depends on the relative abundance
of isotope uptake in different myocardial
regions, none of which need be normal. As
a result, kinetics of distribution in regions
of differing ischemia severity and tissue
composition can result in image patterns
which cannot be interpreted unequivocally.
Interposition of reinjection in this process
increases the number of potential interpre
tations by increasing the time during which
the effects of differential regional kinetics
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can be observed and by adding a new input
function prior to return to baseline.

CLINICAL INFERENCES
The plethora of plausible explanations

for reverse redistribution provides a basis
for a variety of clinically useful conclu
sions. Our inability to identify the mech
anism involved in any given situation,
however, mitigates the clinical utility of
the phenomenon by minimizing its spec
ificity. Importantly, previously published
studies almost exclusively involved pa
tients with recent myocardial infarction.
The exceptions, including Lear's com
puter modeling study (8) and Dilsizian's

assessment of chronic stable coronary
patients (3), suggest that the finding of
reverse redistribution cannot be unequiv
ocally interpreted without information in
addition to that available from the scan
itself. It would seem highly imprudent,
then, to extrapolate from the available
data to populations that have not yet been
studied. For example, it is not possible,
with any reasonable certainty, to interpret
reverse redistribution in a patient with
suspected but not otherwise documented
coronary artery disease. Therefore, the
most defensible conclusion from the data
of Marzullo et al. (4) is that which is
consistent with the data of Dilsizian (3):
reverse redistribution in patients with
known chronic stable coronary artery dis
ease frequently is associated with a he-
modynamically important coronary ar
tery stenosis (severity unspecified) in the
affected region.

Marzullo et al. (4) go beyond this, sug
gesting that the presence of reverse redis
tribution after reinjection is an indicator of
collateral-dependent myocardial dysfunc
tion and preserved tissue viability. This
inference is not consistent with the findings
of Marin-Neto et al. (9), who used post-
reinjection imaging to differentiate sub
groups among those manifesting reverse
redistribution after stress alone (i.e., Mar-
zullo's Group 1 patients). Marzullo et al.

reported a preponderance of viable myocar
dium and good collaterals among those
whose defects diminished (rather than de
veloped) after reinjection and the relative
absence of these characteristics among
those who did not. Unfortunately, detection
of the differences separating Marin-Neto's

subgroups requires a degree of precision
which is probably not achievable in single
studies performed clinically. Most impor
tantly, though, the neat separation reported
by Marin-Neto et al. was not apparent in
Marzullo's data. Partly because of the study

design they used, the conclusions reported
by Marzullo et al. (4) seem to run beyond
their data. Almost half the regions showing
reverse redistribution were akinetic, half
the regions were supplied by totally oc
cluded arteries, only one-third of these
regions were supplied by "efficient" col

laterals and less than half the segments
manifested "viability" according to the
authors' quantitative thallium uptake crite

rion. From these data, it would seem that
most of the regions manifesting reverse
redistribution following reinjection may not
be collateral-dependent or viable, although
it is possible that the relative likelihood of
these associations is greater than if reverse
redistribution were absent. Thus, while
their interesting data [as well as their ap
parent disagreement with Marin-Neto et al.
(9)] suggest the appropriateness of further
study, it is not yet reasonable to conclude
that any specific physiological correlate
necessarily can be inferred from post-rein-
jection reverse redistribution.

In addition to these concerns, however,
this article serves as a basis for more
general consideration of the relation be
tween published data and mandates for
action by clinicians. Marzullo et al. (4)
studied a retrospectively defined cohort of
29 patients with post-reinjection reverse
redistribution, almost all of whom also had
prior infarction. Their aim was to define
pathophysiologic correlates from which to
draw clinically useful conclusions. The au
thors also compared the subgroup of their
29 patients who evidenced reverse redistri
bution on 4-hr postexercise imaging with
the subgroup manifesting normal thallium
uptake 4 hr after exercise. No comparison
was made with patients who lacked post-
reinjection reverse redistribution. As in any
retrospective study, there was considerable
potential for unintentional bias in selecting
patients for study. Moreover, even if the
sample were statistically representative of
the larger cohort from which it was drawn,
the small population size would preclude
sufficient power to identify any but extraor
dinarily consistent group patterns or sub
group differences. Finally, no follow-up
data are presented to indicate the predictive
value of the findings.

CONCLUSION
Given these observations, especially in

these cost-conscious times, the authors le
gitimately might be asked to justify their
suggestion that their work "expands the
indication for thallium reinjection." As

compared with standard thallium exercise-
redistribution imaging, reinjection involves

greater radiation exposure, higher cost for
materials and more camera, patient and
personnel time. Reinjection may be appro
priate when a clinical decision will be
based on the presence or absence of tissue
viability as judged from thallium images.
Expansion of the indication, however, for
any test requires evidence that the result of
its new application will affect management
decisions and, through them, will benefi
cially alter outcome compared with deci
sions reached without the test. To expand
the indication for reinjection imaging, it
would be necessary to show that therapy
based on the finding of reverse redistribu
tion is more effective than therapy selected
without knowledge of this phenomenon.
Marzullo et al. (4) have provided no data
relevant to these issues, and none are avail
able from the literature in the field. Without
such data, the present interesting and impor
tant study represents a mandate for additional
research, not additional costly procedures.
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