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Optimal positioning in the detection of inferior wall infarct size with
myocardial perfusion scintigraphy: prone vs. supine

Miyokart perfiizyon sintigrafisivle inferiyor duvarda infarkt boyutunun saptanmasinda optimal
pozisyonlama: Supin veya pron
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ABSTRACT

Objective: The prone position is commonly utilized to reduce false positive perfusion defects because this position overcomes the diaphrag-
matic inferior wall attenuation in single-photon emission computerized tomography (SPECT) studies. We investigated whether the prone position
had an important advantage over the supine position in determining the severity and extent of infarct in patients with acute inferior myocardial
infarction (MI).

Methods: Twenty-nine male patients (mean age 61+10 years) with acute inferior Ml were enrolled in the cross-sectional study. After injection
of thallium-201 (20T1) under resting conditions, redistribution SPECT imaging was twicely performed in each subject, in both the supine and
prone positions, consecutively. The extent and severity scores of the perfusion defects were calculated from the sum of individual segment
scores. Myocardial infarction size was also evaluated using peak cardiac troponin T (¢TnT) levels. Wilcoxon rank and Spearman’s rank cor-
relation tests were used for statistical analyses of data.

Results: For the supine vs. prone positions, the median defect severity scores were 8 (4-13) vs. 5 (0.5-8.5) and the defect extent scores were 4
(3-5.5) vs. 3 (0.5-4.5), respectively. Both perfusion defect scores in the prone position were significantly lower than those in the supine position
(p<0.001). The mean peak cTnT level during hospitalization was 7.2+3.9 pg/l. Peak cTnT levels were correlated with all SPECT parameters.
However, the correlation was greater in the prone position (defect severity: r=0.712, p<0.001) (defect extent: r=0.790, p<0.001) than in the supine
position (defect severity: r=0.495, p<0.01) (defect extent: r=0.481, p<0.01).

Conclusion: In patients with inferior MI, the SPECT results revealed a significant difference between the supine and prone images. The perfusion extent
and severity scores of SPECT in the inferior wall with prone imaging correlates better with the peak troponin compared to the supine position.
Comparative studies that use advanced imaging tools are needed to verify our present findings. (Anadolu Kardiyol Derg 2010 December 1, 10(6); 539-43)
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OZET

Amag: Miyokart perfiizyon SPECT (single-photon emission computerized tomography) calismalarinda, inferiyor duvarda diafragm ateniiasyonu-
na bagh olarak gelisen yalanci pozitif perfiizyon defektlerinin azaltimasinda, pron pozisyon yaygin olarak kullanilmaktadir. Bu ¢alismada, infe-
riyor miyokart enfarktiislii (MI) hastalarda, infarktiisiin siddeti ve yayginhiginin belirlenmesinde pron pozisyonunun supin pozisyona gére {stiin-
ligii olup olmadig arastirld. )

Yontemler: Akut MI'li yirmi dokuz erkek hasta (ortalama yas 61+10 yil) enine-kesitli calismaya dahil edildi. Istirahat kosullarinda Talyum-201
enjeksiyonundan sonra, her bir hastaya supin ve pron pozisyonlarda, redistrib{isyon miyokart perfiizyon SPECT gériintiilemesi yapildi. Perfiizyon
defektlerinin genislik ve siddet derecesi, her bir segment skorunun toplamindan hesaplandi. Miyokart infarktiis biiytikligi pik kardiyak troponin
T (cTnT) diizeyleri degerlendirildi. Verilerin istatistiksel analizinde Wilcoxon rank ve Spearman’s rank korelasyon testleri kullanildi.
Bulgular: Supin ve pron pozisyonlar igin sirasiyla ortanca defekt skorlari 8 (4-13) ve 5 (0.5-8.5), defekt genislik skorlari 4 (3-5.5) ve 3 (0.5-4.5) idi.
Pron pozisyonda her iki perfiizyon defekt skorlari, supin pozisyondan belirgin olarak daha diisiiktii (p<0.001). Yatis esnasindaki ortalama pik cTnT
diizeyleri 7.2+3.9 pg/I. idi. Pik ¢TnT diizeyleri tim SPECT parametreleri ile korele edildi. Bununla birlikte, korelasyon pron pozisyonunda (defekt
siddeti: r=0.712, p<0.001) (defekt genisligi: r=0.790, p<0.001), supin pozisyonundan (defekt siddeti: r=0.495, p<0.01) (defekt genisligi: r=0.481,
p<0.01) daha iyiydi.
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Sonug: inferiyor MI'lii hastalarda, SPECT sonuglan supin ve pron gériintiiler arasinda dnemli bir farkliigi ortaya koymaktadir. inferiyor duvarda, pron
goriintiileme ile SPECT'in perfiizyon genislik ve siddet skorlari, supinle kiyaslandiginda daha iyi bir korelasyon géstermektedir. Bulgulanimizi destekle-
yecek ileri goriintiileme yontemlerinin kullanildigi karsilagtirmali alismalara ihtiyag var. (Anadolu Kardiyol Derg 2010 Aralik1; 10(6); 539-43)

Anahtar kelimeler: Miyokart enfarktiisii, pron pozisyon, SPECT, troponin

Introduction

The evaluation of infarct size after acute Ml is important for
predicting the subsequent clinical course (1) and to validate the
effectiveness and clinical relevance of therapeutic interventi-
ons. Various methods, such as radionuclide-based measure-
ments, cardiac magnetic resonance imaging (CMRI), and the
release of cardiac biomarkers, have been proposed (1-4).
Thallium-201 (20'Tl) redistribution single-photon emission com-
puterized tomography (SPECT) is one of these methods and it is
very valuable in detecting infarct size and viability in the Ml area
(5, 6). Traditionally, image acquisition of 221T| SPECT is performed
with the patient in the supine position. However, supine tomog-
raphic images frequently demonstrate relative reduction of 201T|
activity in the left ventricular inferior wall, presumably due to
increased attenuation of photons from that region. Such attenu-
ation of myocardial tracer activity occasionally results in false-
positive findings for the diagnosis of right coronary artery dise-
ase (CAD) (2, 3, 7-9).

The prone position is widely used as a solution to inferior
wall attenuation in myocardial perfusion scintigraphy (3, 4). 201T|
counts of the inferior wall acquired in the prone position have
been shown to be significantly higher than in the supine position
(10, 11). Attenuation correction is another technical approach to
the attenuation artifact, but needs an extra charge. There is an
improvement in the size of defects when attenuation correction
methods are used in imaging made with 21T of patients with
inferior MI (7, 9). Similarly, it is naturally to be expected that the
prone position also could help patients with inferior MI. However,
as far as we know, no study has evaluated the contribution of
the prone position to the determination of the severity and
extent of infarct in patients with inferior MI.

Therefore, we investigated whether the prone position had
an important advantage over the supine position in accurately
determining the severity and extent of infarct in patients with
acute inferior MI.

Methods

Study population

Twenty-nine male patients with acute inferior wall MI were
included in the cross-sectional study. The mean age was 61+10
years. The diagnosis of MI was established clinically with elect-
rocardiography (ECG) and cardiac enzymes. Patients with previ-
ous MI or cardiogenic shock were excluded. Patient manage-
ment during the hospital stay was unaffected by enrollment in
the protocol. Thrombolytic therapy was administered to 13 pati-
ents. The remaining patients did not receive thrombolytic the-

rapy due to late admission after the onset of the pain. Eleven
patients had myocardial revascularization with coronary
angioplasty. All patients were clinically stable during the entire
study protocol, and none suffered from post-infarction angina or
other complications. The local ethics committee approved the
study, and written consent was received from all patients.
Clinical evaluations, electrocardiogram recordings, blood pres-
sure monitoring and routine laboratory tests were performed
every day during hospitalization.

Laboratory assays

We measured single-point serum cardiac troponin T (¢TnT)
levels upon patient admission and after 24, 48, 72, and 96 h. The
peak cTnT after 96 h was determined by taking serial samples.
A value was defined as a peak if it was the highest in the con-
centration during the 96 h time course and if there was at least
one lower value before and after this maximum value (12).

201T] SPECT acquisition and reconstruction protocols

SPECT studies were performed at mean 4.5+1.6 days after
the acute infarction. Patients were intravenously administered
111-148 MBq of 201TI, under resting conditions. A dual-head
gamma camera (Ecam; Siemens Medical Systems) equipped
with a low-energy, high-resolution collimator (32 projections
over 180°, 35 s per projection) was used to acquire SPECT ima-
ges 15 min after injection, 4 h after injection. Two energy win-
dows were used, including a 15% window centered on the 70
keV peak and a 20% window centered on the 167 keV peak.
Images were acquired using a 64x64 image matrix. Supine
redistribution SPECT examination was followed by prone redist-
ribution SPECT using the same parameters (7).

Reconstruction protocol and redistribution image analysis

Two experienced observers blinded to the results of the quan-
tifications algorithms analyzed all myocardial studies.
Disagreements in interpretation were resolved by consensus (15).
An automated computer 4D-MSPECT software-based scoring
system (Siemens Medical Solutions) was used to assign scores.
After back projection reconstruction with Butterworth prefiltering
(cut-off frequency 0.35 Nyquist, order 5) for supine and prone
redistribution images, short and long axis images were automati-
cally generated. No attenuation or scatter corrections were app-
lied. For the quantification of infarct size, the 201TI redistribution
images were used (1, 7).

The size of the perfusion defects in the redistribution images
of the supine and prone positions were assessed. These images
were compared with those of age-matched normal subjects on
a pixel-by-pixel basis (13, 14). The myocardium was divided into
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17 segments following the American Society of Nuclear
Cardiology/American College of Cardiology/American Heart
Association guidelines. A 5-point scoring system was used for
assessing 2T uptake (0 for normal, 1 for equivocal, 2 for mode-
rate, 3 for severe, and 4 for absent perfusion defects). To calcu-
late the infarct extent and severity, only segments showing a
reduction in myocardial perfusion considered. The extent score
of perfusion defects was calculated for each patient by multipl-
ying the number of these segments. The severity score was
calculated for each patient by summation of the perfusion sco-
res of these segments (7, 15).

Statistical analysis

Data were analyzed by using a commercially available statis-
tics software package SPSS®for Windows version 15.0 (Chicago,
USA). The SPECT scores were summarized as median values.
The other data were expressed as mean+SD. Differences bet-
ween the supine and prone position values were compared
using a Wilcoxon signed-rank test for paired data. Spearman’s
rank correlation test was used to assess the correlation betwe-
en the SPECT scores and the ¢TnT levels. Statistical significan-
ce was assumed at p values <0.05.

Results

The severity and extent of the perfusion defects were signi-
ficantly decreased in the prone position compared to the supine
position (p<0.001) (Table 1, Fig. 1, 2). The mean peak ¢TnT level
during hospitalization was 7.2+3.9 pg/I (normal<0.1 pg/L). Peak
cTnT levels were correlated with all SPECT parameters.
However, the correlations was greater in the prone position
(defect severity: r=0.712, p<0.001) (defect extent: r=0.790,
p<0.001) than in the supine position (defect severity: r=0.495,
p<0.01) (defect extent: r=0.481, p<0.01) (Fig.3, 4).

Discussion

Our study demonstrated that extent and severity of perfusion
defects detected in prone position had stronger correlation with
MI damage as estimated by troponin T levels than in supine
position in the setting of inferior MI.

The prone position is widely used to eliminate inferior wall
attenuations in myocardial perfusion SPECT studies. However,
previous findings related to the prone position (10, 11, 16-21) are
not specific to the sub-population of patients with inferior MI.
This study’s infarct extent estimations are the first such results
to be reported.

SPECT is a method widely used and mostly accepted in the
evaluation of infarct size (1). In our study, the strong relationship
that we found between the peak ¢TnT level and scintigraphic
infarct size has been pointed out in previous studies (1, 22, 23).
Moreover, SPECT results have also been correlated with results
from other biochemical, radiologic and echocardiographic met-

Table 1. Perfusion defect scores in images of the supine and the prone
positions

Variables Supine Prone p*
Defect severity score 8(4-13) 5(0.5-8.5) <0.001
Defect extent score 4 (3-5.5) 3(0.5-4.5) <0.001

Values are expressed as median (range)
*Wilcoxon's signed rank test

The defect extent scores
The total defect scores

Figure 1. The defect extent and severity scores calculated from prone
and supine acquisition of SPECT

Bold lines represent more than one case. The p values from the Wilcoxon signed-rank tests
are shown
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Figure 2. Redistribution 201TI SPECT images belonging to a sixty-four-year-
old male patient with inferior MI. The images, displayed on short (SA), hori-
zontal long (HLA), and vertical long (VLA) axes, reveal an apparent perfusion
abnormality in the inferior wall in the supine images. However, the prone
images show partial improvement. The segmental scores were smaller in
the prone position than in the supine position

hods (1). However, because of the method’s low spatial resoluti-
on (2), SPECT has some disadvantages, such as not showing
nontransmural defects (1, 24, 25). Comparative studies carried out
with CMRI have shown that nontransmural Mls can be overlooked
by SPECT (24, 25). In our study, some of our Ml patients who were
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Figure 3. Correlation between defect severity scores and peak c¢TnT levels
using Spearman’s rank correlation test
¢TnT - cardiac troponin T
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Figure 4. Correlation between defect extent scores and peak cTnT levels
using Spearman’s rank correlation test
¢TnT - cardiac troponin T

kept in the prone position had low troponin values. Possibly, this
explains their complete recovery from perfusion defects.

Decreased count matter in the inferior wall from being in the
supine position has been demonstrated with positron emission
tomography (PET) and attenuation correction methods (7-9). A
comparison with nitrogen-13 ammonia PET studies revealed that
standard supine imaging causes underestimations of existing
perfusion defects in inferior wall segments (8). To evaluate
infarct size in patients with MI, it has been reported that the size
of 200T1 perfusion defects is decreased by attenuation correcti-
on methods (7, 9). This situation is true for both 201T1- and tech-
netium-99 m-labeled radiotracers in various attenuation correc-
tion systems (8, 26). The assessment of the inferior wall seems
to benefit most from attenuation correction (3, 8).

Counts obtained at the inferior wall generally increase when
the prone position is used, in comparison to use of the supine
position (10, 19). Counts in the anterior and neighboring areas
have been reported to decrease in the prone position (10,16),
and false positive defects can develop (18-20). In the detection
of perfusion defects, it has been asserted that the sensitivity is
not generally affected (10, 19, 21, 27). However, a moderate drop
from using the prone position has also been mentioned in a few
studies (17, 18, 20). In terms of our findings, the reported results
related to the sensitivity of the prone position do not completely
reflect our study population or our criteria. First of all, the sensi-

tivity in these studies is mainly based on the results of angiog-
raphy (17, 18, 20). Although angiographic intervention is the gold
standard in the diagnosis and treatment of CAD, angiography
cannot be expected to directly show infarct size (1). Our study is
also different from those just mentioned in terms of patient
population. In one of those studies (18), the selected populations
did not consist only of patients with MI, and in the other two
studies (17, 20), patients with Ml were not included. Given the
fact that, in the prone position, the counts at the inferior wall
generally increase (10, 19), it is likewise reasonable to expect a
decrease in the severity of defects. Our study indicates that this
is so. In fact, the strong correlations with the results obtained
using ¢TnT support our findings.

Study limitations

Several limitations of this study should be mentioned. Our
study was limited by the small number of patients. Another
drawback was that various methods could not have been used
in comparisons of scintigraphic results. For instance, we were
not able to use CMRI, which is a powerful imaging tool (2). We
could not perform the attenuation correction due to technical
insufficiencies (3). Although echocardiographic measurements
of global and regional left ventricular functions are often used
clinically in the estimation of infarct size, these measurements are
less than direct, and are influenced by the presence of arrhythmi-
as, cardiomyopathies, valvular heart disease, and ventricular
loading (28). Electrocardiographic assessment of infarct size is
also useful clinically; however, even when carefully analyzed and
expressed on an ordinal scale, such assessment has limited abi-
lity to resolve small differences in infarct size (1). For this purpose,
the peak c¢TnT level that we used is a biochemical marker that has
been extensively utilized in patients with MI (1).

Conclusion

In patients with inferior MI, SPECT results revealed a signifi-
cant difference between images taken in the supine and prone
positions. The perfusion extent and severity scores of SPECT in
the inferior wall with prone imaging correlates better with peak
troponin compared to supine. Comparative studies by using
advanced imaging tools are needed to verify our present findings.

Conflict of interest: None declared.
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