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Clinical Significance of Transient L eft Ventricular Dilation
Assessed during Myocardial Tc-99m Sestamibi Scintigraphy
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Objective- Toassesstheclinical significanceof tran-
sient ischemic dilation of theleft ventricle during myocar-
dial perfusion scintigraphy with stress/rest sestamibi.

Methods- The study retrospectively analyzed 378 pa-
tients who underwent myocardial perfusion scintigraphy
with stress/rest sestamibi, 340 of whomhad alow probabi-
lity of having ischemia and 38 had significant transient
defects. Transient ischemic dilation was automatically
calculated using Autoquant software. Sensitivity, specifi-
city, and the positive and negative predictive valueswere
established for each value of transient ischemic dilation.

Results- Thevaluesof transient ischemic dilation for
the groups of low probability and significant transient de-
fectswere, respectively, 1.01 £ 0.13and 1.18 £ 0.17. The
values of transient ischemic dilation for the group with
significant transient defects were significantly greater
than those obtained for the group with a low probability
(P<0.001). The greatest positive predictive values,
around 50%, wer e obtained for the values of transient
ischemic dilation above 1.25.

Conclusion - Theresultssuggest that transient i sche-
mic dilation assessed using the stress/rest sestamibi proto-
col may be useful to separate patientswith extensive myo-
cardial ischemia fromthose without ischemia.
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Thebalancedinvolvement of multiplearteriesincoro-
nary artery diseaseisapotential cause of false-negative
resultsonmyocardial perfusion scintigraphy. During exerci-
se, that degree of coronary artery disease may cause perfu-
sion defects homogeneously distributed throughout the
myocardium, |eading to uniform radiopharmaceutical upta-
ke, and, consequently, to afalse-negative examination?.

Transient dilation of theleft ventricle—alsoknown as
transient ischemic dilation (TID) —is considered present
whentheimageof theleft ventricular cavity seemstobesig-
nificantly greater after stressas compared with that at rest.
Transient ischemic dilationisaway to detect balanced co-
ronary artery disease in patients with apparently normal
myocardial perfusion scintigraphy.

Transientischemicdilationhasbeen classically descri-
bedinmyocardia perfusionexaminationsperformedwiththe
stress/redistribution thallium-201 protocol 2. In this pro-
tocal, theimagesfollowing stressareobtained amostimme-
diately after radiopharmaceutical injection, during theperiod
whenthemyocardiumisunder theeffectsof physical stress.
However, this signal has also been described in other
myocardial perfusion scintigraphy protocols, such asthe
stress/rest sestamibi protocol 3, the tetrof osmin stress/rest
protocol 4, or the dual-isotope protocol (thallium rest/ses-
tamibi stress) °. Inthese situations, theacquisition of images
representative of perfusion under stressis performed some
timeafter theexercisetest (30to 60 minutes), whenthemyo-
cardium hasalready hadtimeto recover fromthemechanical
dysfunction caused by stress. Transient ischemic dilation
has also been described in situationsin which the myocar-
dium hasnot undergone area stresssituation, suchasinthe
examination performed with the pharmaceutical stimulusof
dipyridamole or adenosine ¢°. Thus, some researchers
consider that the term dilation is imprecise and should
represent, in most cases, an apparent dilation secondary to
diffuse subendocardial ischemia. Although transient
ischemic dilation has been frequently reported in the
literature, scarceinformation existsabout theredl valueof that
parameter to assess coronary artery disease and about the
valuesto be used to better separate the patients with exten-
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sive myocardial ischemiafrom those without ischemia,
mainly, when the myocardial perfusion study is performed
according to the 1-day protocol with stress/rest sestamibi.

M ethods

This study aimed at assessing whether transient is-
chemic dilation may be auseful index when observed in
myocardia perfusion scintigraphy performed accordingto
the 1-day protocol with stress/rest sestamibi, and at trying
toestablishvauesof transientischemic dilationto separate
patients with extensive myocardial ischemiafrom those
withalow probability of having myocardial ischemia.

Three hundred and seventy-eight patients werere-
trospectively studied. These patients had been referred to
the nuclear medicine unit to undergo myocardial perfusion
scintigraphy according to the 1-day protocol with stress/
rest sestamibi. Of the 378 patients, 340 (meanage, 52 years,
259 men, 81 women) had alow probability of ischemia(sum
of thestressscores— SSS< 2, negative exercisetest, nopre-
vious history of infarction, myocardial revascularization,
angioplasty, or typical angina) and 38 (mean age, 59 years;
32 men, 6 women) had extensive transient defects (sum of
thedifferencesof thescores—SDS>9).

Itisworth noting that thereferred perfusion scoresare
analysesof perfusionindifferent myocardial segmentsand
may be established through subjective visual assessment
or automatically calculated with processing programs. In
our study, the scores were automatically established with
Autoquant software and adjusted by the nuclear physician,
when necessary. Thescores, aswell astransientischemicdi-
lation, arediscussedinthel Guidelineon Nuclear Cardiolo-
gy published by the Brazilian Society of Cardiology *°.

The 1-day protocol with sestamibi in therest and
stress phaseswas used for acquisition of tomographicima-
ges(SPECT) of myocardia perfusion. Theimagesat rest we-
reacquired 30 minutesafter injection of 370MBg (10mCi) of
Tc-99m sestamibi. The stress phase was performed 4 hours
after therest phase. Cardiac stresswasinduced by program-
med exerciseonatreadmill accordingtooneof thefollowing
protocols: Bruce, modified Bruce, or Ellestad protocol . During
exercisepeak or whenthepatient had limiting symptoms, 1.11
GBq (30 mCi) of sestamibi wasintravenoudy injected. The
images were acquired 45 to 60 minutes after injection. A
scintillation camerawith 2 detectors (Vertex plusMCD-AC)
equippedwithlow energy and highresolution collimator was
used. Forty-eight projections (25 sprojection) wereobtained
usinga64x 64 matrix and asweeping angleof 180°.

Datawere processed with the Ultra-60 workstation
(SUN Microsystems, SantaClara, CA, USA). Thereconstruc-
tion was performed according to the technique of filtered
retro-projection and Butterworth filter using Autospect plus
software (Philips Medical Systems, Andover, MA, USA).
Correction was made with the movement, when necessary.
Transient ischemic dilation was automatically calcul ated
using Autoquant software (Philips Medical Systems,
Andover, MA, USA), which calculatestheva ueof transient
ischemic dilation by dividing the volume of the left ven-
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tricular cavity after effort by thevolumeof theleft ventricular
cavity at rest (volume of the left ventricular cavity during
stress’'volume of theleft ventricular cavity at rest).

The mean and standard deviation (SD) for that index
werecalculated for the 2 groupsof patients. Thenonpaired
t test was used to compare the means of the values of tran-
sientischemicdilationfor thegroups. Sensitivity, specifici-
ty, and the positive and negative predictivevalueswere es-
tablished for each value of transient ischemic dilation, ran-
ging from 0.7 to 1.6 to separate the group of patientswith
reversible defects from those with alow probability of ha-
vingmyocardia ischemia. TheROC curvewasal so plotted.

Results

Thetransient ischemic dilation valuesfor the groups
withalow probability and significant transient defectswere
1.01+0.13and1.18+0.17 (mean+ SD), respectively. Thedis-
tribution of thevalues of transient ischemic dilation for the
2 groups of patientsisshown in figure 1. The mean values
of transient ischemic dilation for the group with significant
transient defectswas significantly greater than those obtai-
ned for thegroup with alow probability (P<0.001) (fig. 2).
Sensitivity, specificity, and the positive and negative pre-
dictivevaluesfor the different transient ischemic dilation
valuesareshowninfigure3. TheROC curve(fig. 4) showed
anareabel ow thecurveof 0.79, witha95% confidenceinter-
val ranging from 0.703 to 0.876, and a better relation bet-
ween sengitivity and specificity (themost distant point from
thediagonal line) at thetransient ischemic dilationval ue of
1.05. At this point, the test had a sensitivity of 82% and a
specificity of 69%.

Discussion

Transientischemicdilationisaparameter obtained on
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Fig. 1- Box plot of the distribution of the transient i schemic dilation valuesfor the 2
groupsof patients. Thetransversal bar insidethe box showsthemedian of thevalues.
Thebox groups50% of thevaluescloser to themedian, and thevertical bar groupsthe
maximum and minimum values(I) except for theoutlier (O) and extreme (M) val ues.
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myocardial perfusionexaminationand may beautomatically
calculated with sometypesof software. Thisparameter may
be useful to detect extensive and balanced coronary artery
diseasein patients with normal myocardial perfusion . It
wasclassically described using the protocol with stress/re-
distribution thallium 2, but may be present when other pro-
tocols, such asthe stress/rest sestamibi 2 or the dual -isoto-
pe protocols, areused ®. However, thetransientischemicdi-
lationvalueinthe2latter situationshasbeenlessanalyzed.

Thisstudy analyzed whether thetransientischemic di-
lation value automatically cal cul ated with Autoquant soft-
wareisassociated with moderate to extensive myocardial
ischemiadetected onthemyocardial perfusion examinations
performed using the 1-day protocol with rest/stress sesta-
mibi. Becausethe cardiac catheterization resultsof patients
werenot available, agroup of patientswith balancedtriple-
vessel coronary disease could not be defined. For the pur-
pose of this study, the patients with moderate to extensive
reversible defects on myocardial perfusion examination
wereconsideredto haveatransientischemicdilationvalue
similar to that of patientswith balanced triple-vessel coro-
nary disease.

Theresults obtained showed asignificant difference
between the mean values of transient ischemic dilationin
the group of patients with reversible defects and in the
group of patientswithalow probability of havingischemia.
Figure 3 shows that, although sensitivity and specificity
reached valuescloseto 75%for transientischemicdilation
valuesaround 1.07, the positive predictive value was very
low for thisdegree of transientischemic dilation. Theposi-
tive predictive value progressively increased for transient
ischemic dilation valuesranging fromaround 0.90to 1.25,
where positive predictive values close to 50% were obtai-
ned; beyond that point, the positive predictive valuebegan
to fluctuate. Thisfluctuation was due to the presence of a
few patientswith transient ischemic dilation valuesgreater
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Fig. 2- Error bar of themeans () for the 2 groups of patientswith a95% confidence
interval (1).
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Fig. 3 - Sensitivity (SENS), specificity (SP), positive predictive value (PPV), and
negative predictive value (NPV) for the transient ischemic dilation values.

than 1.25inthe2 groupsof patients. Therefore, any increa-
sein the cut-off value can exclude asignificant fraction of
i schemic or nonischemic patients, which makesthepositive
predictivevaluevary alot.

Figure 1 showsasubgroup of patientswith outlier or
extremevaluesinthelow probability group. Thissubgroup,
which comprises9 patients (8 women and 1 man) withtran-
sient ischemic dilation values greater than 1.30, accounts
for thelimited positive predictiveval ueof transient ischemic
dilation. Extending thisanalysistothesubgroup of patients
withalow probability of having transientischemic dilation
>1.25, thissubgroup comprises 16 patients, 14 of whomare
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Fig. 4 - ROC curvefor the transient ischemic dilation values.
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women. A possiblereasonfor the predominance of women
in this subgroup may be the difficulty of the processing
softwarein defining the endocardial contour in patients
with small ventricular cavities, mainly during the resting
phase. Because the doseinjected in this phaseis approxi-
mately 3timessmaller thanthat injectedinthestressphase,
blurring of the ventricular wall may occur. Therefore, in-
correct delimitations of the ventricular cavity occur witha
tendency towardsan underestimation of theventricular vo-
lume measured at rest, with aconseguent increasein tran-
sientischemicdilationvaues. Thus, transientischemicdila-
tion assessed on myocardia perfusion scintigraphy using
the 1-day protocol with stress/rest sestamibi has limita-
tionsthat may be associated with the definition of the ven-
tricular cavity at restin patientswithasmall ventricle.

Thelow positive predictive value of transient ische-
mic dilation when the 1-day protocol with stress/rest sesta-
mibi isused showsthat transient ischemic dilation aloneis
not agood index to separate the 2 popul ations when used
withno other information about the patient. Therefore, if we
haveahightransientischemicdilationvalueinapatient with
normal myocardial perfusionandwithout ahigh probability
of disease assessed through clinical history and exercise
testing, the transient ischemic dilation value should beig-
nored. Ontheother hand, inapatient with ahigh probability
of having coronary artery disease established on exercise
testing or clinical history, or both, and apparently normal
myocardial perfusion study, thesametransientischemicdi-
lation value should be valued.

Inasimilar study, Kinoshitaet a * reported that, for
1-day protocolsusing tetrof osmin stress/rest, atransientis-
chemic dilation value of 1.012 had sensitivity, specificity,
and accuracy of 91.4%, 76.9%, and 85%, respectively.
These authors studied 75 patients (55 with coronary artery
disease and 20 healthy controls) with ahigh preval ence of
coronary artery disease; the use of low transient ischemic
dilation values in this group of patients resulted in an ap-
propriate positive predictiveva ue. However, indaily clini-
cal practice, thepreva ence of extensivecoronary artery di-
sease in the population examined isnot very high, which
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may result in an inappropriate positive predictive value, if
low transient ischemic dilation values are used to classify
the patientsasischemic. Thus, webelievethat transient is-
chemicdilationvaluesgreater than those used by Kinoshita
et al * should be adopted if wewant to obtain reasonabl e po-
sitive predi ctiveval ueswhen using the 1-day protocol with
the stress/rest sestamibi. In addition, it isworth noting that
themethod used for estimating theindex of |eft ventricular
dilationmay vary. Kinoshitaet al “ used amethod other than
Autoquant software, and this may have been areason for
the differencein thetransient ischemic dilation values ob-
tained for classifying the patients. With Autoquant softwa-
re, atransientischemicdilationvaluesimilar tothat reported
(1.01) has a sensitivity of 85% and a specificity of 53%,
which are lower than those obtai ned by those authors.

Marcassa et al 2 assessed the incidence and signifi-
canceof transient ventricular dilation onmyocardial scinti-
graphy using the 2-day protocol with stress/rest sestamibi
inapopulation of 234 consecutive men. These authorsob-
tained anormal referencevaluefor transient ischemic dila-
tion (mean = SD) based on agroup of 40 volunteerswith a
probability of having coronary artery disease lower than
5%, and they defined abnormal dilation of theendocardium
astransient ischemic dilation valuesabove 1.24. Although
the method used by Marcassa et al 2 was not exactly the
same asthat of Autoquant software, both were based on
endocardial contour. Itisworth noting that taking 1.24 asa
cut-off valuefor classifying the patientsasabnormal, these
authors obtained a sensitivity of 37%, very similar to ours
(39%) using the same cut-off value.

In conclusion, our datashowed astatistically signifi-
cant difference between the transient ischemic dilation
valuescal culatedinthegroup of patientswithreversiblede-
fectsand thosein the group of patientswith alow probabi-
lity of ischemia, when the 1-day protocol with stress/rest
sestamibi wasused. Inclinical practice, however, thispara-
meter should be carefully assessed, mainly in patientswith
asmall ventricular volume, and it should only bevaluedin
the presence of other evidence of myocardial ischemia.
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