EDITORIAL

Stress-only imaging: Faster, cheaper, less
radiation. So what’s the hold up?

Milena J. Henzlova, MD, Lori B. Croft, MD, and W. Lane Duvall, MD

See related article, pp. 27-37

Current SPECT myocardial perfusion imaging (MPI)
protocols were developed several decades ago when
radiation exposure, health care costs, comparative effec-
tiveness, and down-stream testing were unheard of terms.
Over the past two decades, we have witnessed significant
developments in SPECT hardware and software as well as
the introduction of new pharmacologic stress agents.
Simultaneously, we have seen the development and
maturation of alternative cardiac diagnostic technologies
such as positron emission tomography (PET), coronary
CT angiography (CTA), cardiac MRI, stress echocardi-
ography, and hybrid perfusion/anatomic imaging. Thus, it
is due (or perhaps overdue) to embrace new approaches to
SPECT MPL

In the current issue of the Journal, Mathur et al
contribute to the current body of literature promoting
“‘stress-only’’ or ‘‘stress-first’’ imaging." The authors
retrospectively analyzed 1,383 consecutive patients,
who underwent stress-only (or stress-first) MPI using a
conventional SPECT camera equipped with Gd-153-
based attenuation correction technology. Like previ-
ously published literature, they find that there is a low
cardiac event rate with a normal stress-only study, with
an annualized cardiac event rate of 0.7%. The majority
of the patients (90%) did not need rest images, as their
uncorrected (42%) and/or attenuation corrected (48%)
perfusion images were interpreted as normal. This study
also adds to the current body of stress-only literature by
including data on the use of attenuation correction and
outcomes of abnormal stress-first studies.

The benefits of stress-only protocols are straight-
forward. The length of a MPI study is dramatically
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decreased, the radiation exposure to patients is reduced
by 30-60%, and there is cost savings to the health care
system. The benign prognosis of a normal stress-only
study was confirmed in recently published pooled data
which showed a low annual event rate at of 0.67%
in >10,000 patients.” Stress-only imaging has been
validated in multiple settings including inpatients, out-
patients, and the emergency department, in those with
CAD and without CAD, and in the obese.>”’ Considering
the high prevalence of normal MPI studies (60-70%) in
most large published studies, the redundancy of rest
imaging is clear. Interestingly, the European MPI
guidelines published in 2005 state ‘‘when the study is
performed for the diagnosis of myocardial ischaemia,
the stress study should be performed first because this
avoids reduction of the contrast of a stress-induced
defect by a previous normal study and also obviates the
need for rest imaging.”8 What, then, are the issues
preventing more widespread use of a more efficient,
faster, less expensive, and radiation reducing protocol?

WHO IS APPROPRIATE FOR STRESS-FIRST
IMAGING?

From the accumulated experience in the literature,
the criteria for selecting a stress-first imaging protocol
can be summarized as follows: patients with symptoms
suggestive of ischemia and low to intermediate pre-test
probability, an interpretable ECG, no history of docu-
mented MI, PCI, and/or CABG, a history of a recent
normal functional (perhaps <2 years) or anatomic (nor-
mal CTA likely has a longer “‘warranty’” period)’ study.
Mathur et al add to this list patients with congestive
heart failure/cardiomyopathy but it is unclear how this
was defined. The authors of this article also recommend
rest-stress imaging for the morbidly obese, but it would
appear that this is another category suitable for stress-
first. Given other published literature demonstrating the
feasibility of stress-only imaging in pre-bariatric sur-
gery,’ it is unclear why they make this recommendation
as stress-first imaging should be used to triage this
subgroup of patients when one day testing is not
practical due to the need for higher tracer doses. Some
guidance beyond including low to intermediate pre-test
risk patients and excluding those with known CAD can
be found in a recent publication suggesting a simple
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score for determining eligibility for stress-first
protocols.'®

Most patients and referring providers are unlikely to
balk at a small risk of needing rest imaging after an
unsuccessful stress-first attempt in exchange for the
potential time and radiation exposure savings, either to
return the following day or have a high-dose rest injection
the same day. Similar to T1-201, a stress-rest sequence
could be implemented for Tc-99m MPI studies. Contrary
to current US guidelines, but in accordance with the
European guidelines, the second day rest imaging can be
done with low tracer dose, rather than with a second high
dose.” Interestingly, this sequence was considered with the
advent of Tc-99m sestamibi.'' Rather marginal difference
in image quality between rest-stress and stress-rest
sequence led to over 2 decades of long, radiation-rich
studies. The controversy persists about the needed time
between low and high Tc-99m doses. On one hand, the
“‘shine through’’ phenomenon is considered to be of
import.amcc:‘,;12 on the other hand, it has been trivialized."?
Current practice varies from as low as a 1:2to as high as a
1:4 ratio between the low and high doses. Also, the time to
rest imaging after the stress dose varies considerably—
from few minutes to several hours. It is likely that more
studies or modeling are needed to clarify and codify these
issues with modern SPECT cameras and software.

READERS MUST BE IMMEDIATELY AVAILABLE

Stress-first protocols come with the need for physi-
cian’s presence because individual decisions need to be
make prior to the test about the protocol to be used, and
then stress images need to be quickly reviewed to decide on
the need for rest images. This approach is labor-intensive
and requires a physician to be available throughout the day.
This is unlikely to be the case at many laboratories as the
interpreting physician has other responsibilities during the
day and only comes to read in the afternoon or evening.
Economically, this makes sense in the current climate of
reduced reimbursement.'* While the protocol decisions
could potentially be done in advance or handled by other
laboratory staff members based on triage guidelines and
while current technology allows for remote viewing of
MPI images, these requirements may limit stress-first
imaging to high-volume hospital-based laboratories. High-
volume laboratories will also be better equipped for
handling scheduling irregularities caused by a combination
of stress-only, stress-rest, and rest-stress protocols.

REIMBURSEMENT AND THE NEED FOR
ATTENUATION CORRECTION

The current 2012 Medicare fee schedule structure
penalizes outpatient private (non-hospital owned)
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laboratories which represent the majority of the US
laboratories for stress-only imaging. For hospital-owned
laboratories, the professional reimbursement is slightly
decreased (14.7%) for stress-only studies (‘‘single
imaging’’) compared to two-part studies (‘‘multiple
imaging’’). The technical portion is unchanged resulting
in only a 1.5% reduction in global reimbursement. Private
laboratories whose reimbursement is already over 1/3 less
than hospital laboratories see an additional 28% reduction
in global reimbursement if a stress-only protocol is
performed compared to a two-part study. Thus, we are
faced with a strange paradox. Improved productivity and
improved patient safety are not rewarded, just the oppo-
site, they are penalized. However, there is another less
visible, but real financial benefit to stress-only imaging:
Laboratory throughput is improved due to the shorter test
time and either more patients can be scheduled or the
staffing can be reduced to maintain the same daily
volumes. Another obstacle is our current inability to pre-
approve stress-first studies. Many insurance carriers
require re-approval of ‘‘single imaging’’ studies when
they have been pre-approved as ‘‘multiple imaging.”’

This article adds to the body of stress-only literature
by illustrating the need for a method to correct atten-
uation artifacts in order for a laboratory to undertake a
successful stress-first strategy. Previous study has dem-
onstrated the ability of attenuation correction to reduce
false positives,'>'® and in this reported cohort 83% of
the studies felt to be abnormal without attenuation
correction were reclassified as normal. In fact without
the aid of attenuation correction, only 42% of the
patients in the study would have been normal and the
48% of patients that were normal after attenuation
correction would have had to undergo rest imaging,
thereby greatly reducing the attractiveness of a stress-
first protocol. A Gd-153 scanning line source as used in
this publication or CT-based attenuation correction is
more likely a privilege of large laboratories due to the
added hardware cost and current lack of reimbursement
for its use. Prone or semi-upright imaging in addition to
supine imaging can be used without additional costs
with similar results to hardware-based attenuation cor-
rection,'” although it is time consuming on conventional
SPECT cameras without %2 time imaging software and
therefore unattractive to many practices. Until the
additional expenses associated with stress-first imaging
are reimbursed, large hospital laboratories are likely to
be the leaders in this new paradigm.

WHAT TO DO WITH ABNORMAL
STRESS-FIRST STUDIES?

Mathur et al fill in another gap in the stress-
only literature, namely what happens to the abnormal
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stress-first patients? The majority of patients with
abnormal images (63%) returned for additional rest
images. Interestingly, they demonstrate that the other
37% could be managed clinically without additional rest
imaging. Compared to those patients with abnormal
stress-rest images, the abnormal stress-only patients had
a larger summed stress score (5.4 vs 4.6, P = .03),
underwent revascularization more often (P < .05), but
had a similar annualized adverse cardiac event rate (0.9
vs 0.4%, P = .6). The purpose of rest imaging is to
characterize the quality of the stress perfusion defects
(reversible vs non-reversible). However, an absolute
need for such a distinction may be overemphasized. In
patients who have undergone previous testing, perform-
ing the rest images may be unnecessary as it is unlikely
that a previously fixed defect on a full rest-stress study
would become reversible (e.g. in the presence of Q
waves on rest ECG, visible thinning of the myocardium,
and absent wall motion).lx Furthermore, trivial stress
perfusion defects in patients with other significant co-
morbidities, advanced age, or with no indication for
coronary revascularization can be safely managed
medically.

In the past 30 years, we have transitioned from
planar imaging to SPECT imaging, from T1-201 imaging
to Tc-99m imaging, from oral dipyridamole to intrave-
nous regadenoson. Now is the time to transition from the
rigid, one-size-fits all rest-stress/10-30mCi protocol to
patient centered, radiation saving, individualized, and
efficient protocols which do not sacrifice quality or
diagnostic and prognostic utility of the modality."®
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