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LETTERS TO THE EDITOR

Sensitivity of ST Segment Depression in
Upright Treadmill and Supine Bicycle
Testing

H

With regard to the article entitled “Comparison of ST Segment
Depression in Upright Treadmill and Supine Bicycle Exercise
Testing”” by Wetherbee et al. {1). | disagree with the level of
significance for the sensitivity data. The authors claim e fovel of
igznil ing to the chi-square method of analysis o be p <
0.05. Both my mentor and I recalculated th= data in Table 4 of the
article and found a level of significance of p = 0.08.

DAVID SCHECHTER, MD

Fellow in Cardiology

University of Pittsburgh

DeSote ar O"Hara Streets
Pinsburgh, Pennsylvania 15213-2582
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1I

1 am writing to further clarify our statistical analysis of the data from
the article catitled **Comparison of ST Segment Depression in
Upright Treadmill and Supine Bicycle Exercise Testing” by
Wetherbee et al. Concerning the significance in the difference
belween sensitivities of the upright treadmill and the supine bicycle
testing for coronary artery disease, the chi-square value is 2.99 with
the Yates correction and 3.51 without this correciion. As we know,
a chi-square value >3.84 is required for a significance level of <0.05
as veported by the authors.

DAVID SCHECHTER, MD

Reply

In Table 4 of our article we report a p < 0.05 level of significance for
comparison of sensitivity measures for treadmill and supine bicycle
tests. Schecter (and his mzntor) disagree with the published p tevel
because their analysis produced p = 0.08. Atter | the data
my professional conclusion 1s that Schecter was numerically correct
in performing a statistical calculation, but his method (calcutation
procedure) is the incorrect choice for the study we performed.
Because his caleulation is bascd on an inappropriate analysis
procedure, [ would dismiss his criticism of our published p level.
The incorrect 2 by 2 chi-sauare contingency table statistic
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ealeulated for the sensitivily data in Table 4 yields a valug of about
2.98 and this is asscviated with a p level of 0.084 (1 degree of
freedomt. This is the wrong procedure because ! sumes the
sensitivity measures were derived from independent sets of data
points (s if there were 98 + 98 = 196 patients). The study was
performed so Y8 patients were measured on both treadmill and
supine hicycle exercise tests; therefore the data are paired and the
appropriate 125t is a comparison of dependent proportions. This
procedure is refereaced in statistical texts and the test statistic
[perhaps confusingly) has a chi-equare distribution. For the data set
in question the test statistic calculates 1o be 6.54 {p < 0.02. § degree
of freedom. no continuity correction or 5.5 with continuity correc-
tion). This situation is similar to the case where the paired 7 test is
used io compare means of two paired sets of data whereas the
independent sample ¢ test is inappropriate for comparison of means.
1 hope this resolves the apparent discrepancy.

JOHN H. KALBFLEISCH. PHD

Biustatistivian

Research Servicell51

Zab Veterans Administration Medicul Center
Mibwaukee., Wisconsin 33295

Exercise Echecardiography

Exercise echocardiography is rapidly b ing an accepted modal-
ity as an adjunct o standard treadmilt testing in the recognition of
coronary anzry disease. We have been actively involved in exercise
echocardiogruphic testing since 1977 and published our first repost
in January 1981 (1). Qur last ariicle, published in this Journal in
February 1984 (2) and not referenced in the article of Ryan et al. {3)
on exercise echocardiography, outlines an echocardiographic siress
examination that requires nothing mare than a commercially avail-
able M-mode and two-dimensional echocardiographic system. {Jac
docs not need saphisticated global left veniricular measurements,
and the test can be done in far less time. [n addilion, te endocardial
echoes are easier to identify using our M-mode approaci:.

The i fate p i i ic stress protoco!
requires standard two-di i hocardi hi i
and a motorized treadmill. Before exercise, all patients are exam-
ined in the supine position and the best echocardiographic
“window™" is selected. An M-mode strip was then recorded across
the minor axis using the lwo-dimensional transducer foi spatial
orientation. Upright treadmill exercise is then carried out with a
standard Bruce protacol. The patient is exerciscd to cxhaustion or
pragressive chest pain. After this, the patient is again placed supinz
and the heart is imaged using the same “‘window™" in the same axis
at the same phase of respiration. M-mode strips are again recorded
across the minor axis under two-dimensional guidance. All exami-
nations are discontinued 3 min after exercise.

The test is if end-systoli
creased, remuined the same or decreased by 3 <mm.

diameter in-
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When compared with a conventional computerized exercise
two-dimensional approach, the afarementioned method appears
comparable in bolh sensitivity and specificity. In our patient popu-
lation when the two tests were observed 1o be discordant, the
M-mode method appeared to be superior (unpublished observations)
in diagnosing the presence or absence of coronary artery discase.

STEPHEN N. BERBERICH, MD FACC
JAMES R. 5. ZAGER, MD.

Dawney Cardio- Med:ml (‘mu/l

11544 Downer Avenie

Downey. California 902414953
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Reply

We appreciate the of Berberich and Zager describi
their exercise echocardiographic technique. We are well aware of
their published results obtained with M-mode echocardiography in
conjunction with treadmill testing to diagnose coronary artery
disease. Their ique is practical, strai ward and, in this efa
of di h and i health care costs, funda-
mentally attractive.

We have reservations, however, about the clinical wility of the
M-mode echocardiogram for evalualing the patient with suspected
coronary artery disease. Although the overall sensitivity and spec-
ificity of their published results are quite high, cerlain limitations of
the technique must be recognized. Reliance on an increase in
end-systolic dimension to diagnosc corcaary disease ignores other
smpitant and readily available isformation. For the assessmeni of
regional wall motion, two-dimensional echocardiography provides a
more coniplete analysis, including visuafization of the lateral wall
and apex. While M-mode cchocardiography may detect an exercise-
induced wall motion abnormality or dimension change, 1wo-
dimensional imaging provides information on the extent of the
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abnormality, function of the adjacent and distant zones and an
averall assessment of global systolic function before and after
exercise.

Because two-dimensional echocardiograms are routinely ob-
tained in most postinfarction patients at our institution, combining
this examination vith some farm of stress testing is. in our experi-
ence, both clinicall ' useful and cost effective.

THOMAS RYAN. MD, FACC
Assistant Prafessor of Medicine
Indiana University

Krannert lustitute of Cardivlogy
1001 West i0th Street
Indianapolis, Indiana 46202

Myocardial Infarction in Patients With
Patent Coronary Arteries

1 was plcﬁ:cd 10 see the repon by Raymond et al. (i) of a large

with dividuals with patent

ccmnary arteries. It is noteworthy that th|s larger senes of patients

d our early ds ion (2) of a signifi ik of

this phenomenon and that our basic conclusions—incidence of

about 10%, retation to smoking, relation to age and good progno-

is—have been sub: d by other reports including

that of Raymond et al. (1). 1 believe credit should go to Oliva et al.

(3) for clearly documenting the potential significance of coronary
vasospasm as a mechanism in acute ischemia.

L. JULIAN HAYWOOD, MD, FACC

Department of Health Services

Los Angeles County-University of Southern Californiu Medical
Center

Los Angeles, California 90033
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