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D-SPECT: A Novel Technology for High Speed Gated Myocardial Perfusion
Imaging: A Comparison Between High Speed (D-SPECT) and Dual
Detector Anger Camera (A-SPECT)
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Objective: Gated myocardial perfusion imaging by Anger SPECT camera (A-SPECT) has the
limitation of prologned imaging time. A novel, compact camera (D-SPECT, Spectrum-
Dynamics, Haifa, Israel), was designed to increase sensitivity as well as spatial and energy
resolution by employing a bank of independently controlled detector columns with large hole
tungsten collimators in front of multiple cadmium zinc telluride (CZT) crystal arrays. The
study compares high speed D-SPECT to conventional A-SPECT imaging for the evaluation of
gated myocardial perfusion in patients with known or suspected coronary artery disease.
Methods: Thirty patients (27 men, 16 with known CAD) underwent one day Tc99m
Sestamibi stress/rest SPECT. D-SPECT images were performed within 30 min after A-
SPECT. Stress/rest acquisition times were 19 and 11 min respectively for A-SPECT, and 4
and 2 min respectively for D-SPECT. Images were visually analyzed using a 20-seg model to
calculate summed stress (SSS) and rest (SRS) scores. Images were also scored for quality,
using a 1-5 scale (1=poor, 5=excellent), and assessed for confidence of interpretation. Post
stress left ventricular ejection fraction and left ventricular volumes were computed and
compared in 11 patients for both A-SPECT and D-SPECT. Myocardial counts per min (cpm)
were calculated for both A-SPECT and D-SPECT. Results: Myocardial count rate was
significantly higher in D-SPECT compared with A-SPECT (384k/min + 134k/min vs 47k/min
+ 14k/min, respectively, p<0.0001) for stress, and (962k/min + 426k/min vs 136k/min +
37k/min, respectively, p<0.001) for rest.

Overall image quality was rated good and higher in 29 (97%) cases for D-SPECT, and 18
(93%) cases for A-SPECT (p=NS). D-SPECT SSS and SRS correlated linearly with A-
SPECT respective scores (r=0.84, p<0.0001 for SSS, and r=0.92, p<0.001 for SRS). Of the 30
studies, 23 (77%) were diagnosed as definite normal or abnormal by D-SPECT, and 22 (73%)
by A-SPECT (p=NS). Analysis of gated SPECT variables in 11 patients yielded that D-
SPECT post-stress EF, EDV and ESV were highly correlated with the respective A-SPECT
measurements (R 0.87, 0.97, 0.99, respectively, p<0.001), with insignificant difference from
identity. Conclusions: D-SPECT is a novel technology, providing fast gated myocardial
perfusion imaging with high image quality and improved resolution, with up to 8 times
increased sensitivity. The amount of perfusion abnormality visualized by D-SPECT and
computed gated SPECT variable is highly correlated to A-SPECT, with an equivalent level of
diagnostic confidence. Clinical Relevance: The benefits related to the increased sensitivity
include improved patient comfort due to rapid examinations and lowering
radiopharmaceutical dose. The superior image quality should translate to more accurate and
fewer ambiguous interpretations than are observed with A-SPECT.
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Framingham and UKPDS Risk Scores Predict Extent and Severity of
Coronary Disease as Determined by 64 Slice Coronary CT Angiography in
Asymptomatic Patients with Type 2 Diabetes Mellitus
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Background and aims: Framingham and UKPDS risk scores are clinically useful for long-
term primary prediction of coronary heart disease (CHD) events. The relationship of these
scores to extent of sub-clinical coronary atheroma is not known. We examined the correlation
of 10 year CHD risk with extent of prevalent sub-clinical coronary atheroma using 64 slice
coronary CT angiography (CTA) in asymptomatic pts with type 2 diabetes mellitus (DM)
enrolled in an ongoing prospective outcomes study.

Methods: Contrast enhanced 64-slice CTA was performed in 423 consecutive diabetic pts
with no known coronary disease (age 63.4+5.3 yrs, 58% women, mean duration of DM
10.3£7.8 yrs, 35% receiving insulin). Framingham and UKPDS 10 year risk scores were
calculated from baseline pt characteristics.

Results: Less pts were defined as low risk by Framingham (11.7%) than UKPDS (20.2%),
nearly 40% were at high risk by both scores and remainder intermediate risk. Multivessel
coronary plaque was present in 233 (55%) pts. Prevalence of coronary plaque increased with
both level of Framingham and UKPDS risk (Table). Plaque prevalence correlated similarly
with level of risk for both men and women. Amongst variables not included in risk scores
(insulin treatment, ankle brachial ratio, serum CRP and serum fibrinogen) the ankle-brachial
ratio predicted presence of multivessel coronary plaque independently of risk scores
(Framingham p=0.018; UKPDS p=0.036).

Conclusions: In asymptomatic subjects with DM and no history of CAD undergoing 64 slice
CTA 1. Multivessel plaque was common at all levels of risk. 2. Prevalence and extent of
plaque increased with both Framingham and UKPDS risk. 3. The ankle-brachial ratio added
independent information to that from either risk score..

Coronary plaque in relation to level of risk

Risk Any plaque N (%) pts Multivessel plaque N | Stenosis (=50%) N (%) pts
(%) pts
Fram UKPDS Fram UKPDS Fram UKPDS
Low (<10% | 26(54.0) | 22(55.0) | 15(31.0) | 21(28.0) 4(8.1) 7(9.0)
10yr risk)

Intermediate | 148 (77.0) | 126 (75.0) | 105(54) 85 (50.0) 45 (24) 28 (17.3)
(10%-20%
10yr risk)

High (>20% | 131(85.0) | 134 (91.0) | 96 (61.9) | 111(75.3) | 39(25.0) | 56(38.0)
10yr risk)

p-value <0.001 <0.001 0.001 <0.001 0.04 <0.001
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Is there a Clinical Advantage of Doing Complementary Study of Stress SPECT
or Stress Echo over One Image Modality ?
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Alexander Battler
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One of the problems of the assessment of IHD by either stress SPECT or stress ECHO is the
inconclusive clinical results , which cause the referral physician to apply for additional test.
The aim of this study was to assess the yield of referral of patients for both stress SPECT and
stress ECHO studies.

Methods: During 18 months we recruited 71 patients who underwent stress SPECT and
stress ECHO or vice versa within 7 months in one medical center. Patients who underwent
intervention or acute coronary syndrome were excluded. Clinical variables and results of stress
SPECT and stress ECHO were compared.

Results: There were 28(39%) women and 43(61%) men aged 66+9. Chest pain was the
referral reason for test in 39(55%) and history of CAD in 40 (56%) patients. Echo was
performed prior SPECT in 50% and vice versa. Pharmacological stress was done in 32(45%)
(Dipyridamole) by SPECT and 12(17%) (Dobutamine) by ECHO. The overall discrepancy
between ECHO and SPECT was 52%. Normal study was significantly higher with ECHO than
with SPECT (73% vs 45% p<0.001); the prevalence of ischemia with and without scar was
significantly higher with SPECT than with ECHO (45% vs 11%, p< 0.001) and scar/wall
motion abnormality was similar (10% vs 13%, p=NS). Of note, 5(7%) patients showed
significant ischemia by SPECT, which was not detected by ECHO

Conclusions: The rate of discrepancy between SPECT and ECHO results done within 7
months was significantly high. However, only minority had substantial findings that might
require further evaluation.
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Left Ventricular Volumes Assessment by Rest Gated T1-201 SPECT:
Comparison with Two-dimensional Echocardiography
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Background: Myocardial imaging with thallium-201 is routinely used for perfusion
assessment. Although rest gated thallium-201 (Gated-Tl) images are considered to have a low
count statistics, this tracer is used for left ventricular assessment. The aim of this study was to
compare left ventricular end diastolic volumes (EDV), end systolic volumes (ESV) and
ejection fraction (LVEF) obtained on 4 hours rest Gated-Tl with those obtained by two-
dimensional echocardiography (2-D ECHO).

Methods: The study included 32 patients who underwent a dipyridamole stress-rest gated
SPECT myocardial perfusion imaging and 2-D ECHO studies the same day. EDV, ESV and
LVEF were evaluated using the Cedars-Sinai Quantitative Gated SPECT (QGS) software
package and by 2-D ECHO using the modified Simpson method for comparison.

Results: 21 (65.6%) of the patients were men, the mean age was 70.3+ 8.2 years old, the
incidences of a previous history of CAD and old myocardial infarction were 18 (56.3%) and
8 (25%), respectively. The mean EDV, ESV and LVEF were: 84 ml (range 67-109), 33 ml
(range 22-52), LVEF 5618 % by 2-D ECHO and 93 ml (range 59-113), 38 ml (range 28-56)
and 57+10 % by Gated-TI, respectively. Pearson's correlation co-efficient (r value) for EDV,
ESV and LVEF between the two methods were 0.77, 0.74 and 0.62, respectively.
Conclusions: A good correlation was found between rest gated T1-201 MPI and 2-D ECHO
for the assessment of left ventricular volumes and ejection fraction. Rest gated TI-201
provides credible values of left ventricular volumes to be used in routine clinical practice.
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Fully Automatic Calculation of Cardiac Chamber VVolumes can be Achieved
Accurately from 4D CT Datasets
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Purpose: to evaluate the accuracy of a novel algorithm that performs fully automatic
segmentation of the 4 cardiac chambers from gated computed tomography (CT) datasets.
Methods: 10 patients with acute myocardial infarction (AMI) and 10 normal controls
underwent cardiac CT scans on a Philips Brilliance 64 scanner. Four phases (mid- and end-
diastole, mid- and end-systole) were evaluated per patient. Immediately after loading the
datasets, fully automatic segmentation of the 4 cardiac chambers was performed, using an
algorithm based on an anatomical heart model which adapts a 3D mesh to new images
exploiting simultaneously knowledge of organ shape and typical gray level appearance in
images, learned from a training database. Segmentation of each chamber was then performed
manually using volume-based region growing methods. Volumes obtained by each method
were compared using Bland-Altman analysis and linear correlation.

Results: All chambers in all patients and for all phases achieved successful segmentation.
Bland-Altman analysis showed minimal bias (-1.0ml, +0.4ml, -1.8ml) for the left (LV) and
right (RV) ventricles, and right (RA) atria, but overestimation of LA volume (+23.6ml) due to
inclusion of pulmonary veins. 95% CI were 10.2ml, 2.2ml, 6.5ml, and 10.3ml, respectively
and correlation coefficients were all 0.98-0.99. Automatic LV and RV stroke volumes (SV)
were also very accurate. As a test of physiological accuracy, left sided SV (89 + 26ml)
correlated highly with right sided SV (82 + 21ml, r=0.88). Ejection fraction averaged 48 +
12% for AMI and 58 + 6% for normals with r=0.91 vs. manual approach.

Conclusion: Fully automatic calculation of volumes of all cardiac chambers can be achieved
with a very high accuracy over multiple cardiac phases, however LA volume is
overestimated.
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ECG Location of Exercise Induced ST-T Shifts may Predict SPECT Perfusion
Defects in Patients with Pre-existing CRBBB

Elena Rivlin, Alon Tanchilevitch, Uri Rosenschein, Ehud Goldhammer
Cardiology, Cardiac Rehabilitation, Technion, Haifa, Israel

Background — Exercise myocardial perfusion scan is indicated in subjects with CRBBB and
medium to high pre-test likelihood to coronary artery disease due to the uncertainty involved
in the interpretation of ECG changes during a regular exercise test. Aim: To evaluate the
association between ECG leads involved in the depolarization changes and the scintigraphic
findings.

Methods: Among 1350 patients patients who underwent myocardial perfusion scan with TI-
201 or Sestamibi MIBI during the period 1.7.04 — 1.2.06, 59 (4.37%) were found to have a
pre-existing CRBBB. The location of exercise induced > Imm ST-T shift was
categorized as pattern (A) when leads V1-V3 were involved, (B) when II, III, aVF, &V5-V6,
(C) when V1-V6, and pattern (D) when no ST-T shift occured. Association with the presence
of perfusion defect, its location, age, gender, previous evidence of CAD, angina, and risk
factors was assessed.

Results: Pattern A was observed in 7 patients, B in 24 patients, C in 18, and

D in 10 patients. All patients with pattern A (ST-T |]in V1-3) had normal perfusion scan,
patients with pattern B, C, and D had fixed e/o reversible perfusion defects. Pattern A
correlated well with no (or one) risk factors (r= 0.72, p<0.05) while patterns B, C, and D
correlated well with > 2 risk factors (r= 0.65, 0.75, and 0.66, respectively, p<0.05). Pattern A
correlated well with the absence of previous infarction, CABG, or percutaneous intervention,
r=-0.88, p <0.01.

Conclusions: ST-T shifts only in leads V1-V3 during exercise myocardial perfusion scan were
found to be associated with normal myocardial perfusion and with absence of coronary risk
factors, thus, with low likelihood of coronary artery disease.
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Impact of Platelet Glycoprotein I1b/Il1a Receptor Inhibitors on Renal Function
in Patients with Acute Myocardial Infarction Treated with Primary
Percutaneous Coronary Intervention
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Background: Worsening renal function in patients (pts) undergoing primary percutaneous
coronary intervention (PPCI) for acute myocardial infarction (AMI) is associated with adverse
clinical outcomes. Given platelet inhibition can modulate renal blood flow, we hypothesized
that platelet glycoprotein IIb/Illa inhibitors (GP 11b/Il1a) may decrease rate of renal function
deterioration in pts undergoing PPCL. Methods and Results: Based on prospectively collected
data, we analyzed rates of renal function deterioration in 603 consecutive pts (mean age
58+13 years, males 82%) with AMI treated with PPCI. Renal function deterioration was
defined as an increase in serum creatinine (SCr) level of >25% or >0.5 mg/dl at 24 to 96 hours
post-PCI compared with baseline value. Outcomes were stratified by treatment with GP
[Ib/IlIa. GP IIb/IIla inhibition was associated with significantly lower rates of worsening renal
function and lower 30-day mortality (Table). By multivariable analysis, adjusted for age,
gender, diabetes mellitus, hypertension, baseline estimated glomerular filtration rate, anterior
MI, Killip class on admission, and volume of contrast medium, treatment with GP IIb/I11a
was an independent predictor of preventing renal function deterioration after PPCI (odds ratio
0.35; 95% confidence interval 0.17 to 0.72; p=0.004). Conclusion: In this analysis,
administration of GP IIb/Illa to pts undergoing PPCI was associated with lower rates of
worsening renal function and lower 30-day mortality.

GP IIb/11a inhibitors P-value
Endpoints, % (+) -)

N =442 patients | N = 161 patients
SCr increase >25%, n (%) 101 (22.9) 51(31.9) 0.02
SCr increase >0.5 mg/dl, n (%) 18 (4.1) 14 (8.8) 0.02
Maximum SCr change, meantSD, mg/dl | 0.14 + 0.38 0.25 +0.45 0.005
30-day mortality, n (%) 10 (2.3) 12 (7.5) 0.005
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Prognostic Value of Transient and Sustained Worsening Renal Function
After Primary Angioplasty
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Background: Worsening renal function (WRF) is common in patients undergoing primary
angioplasty and is associated with poor outcome. This study sought to determine the long-term
prognostic implication of transient vs. persistent WRF after primary angioplasty for ST-elevation
myocardial infarction (STEMI).

Methods: We used a prospective database consisting of all patients admitted with acute STEMI. A
total of 572 patients were treated with primary angioplasty and survived the index hospitalization.
Venous blood samples for creatinine were obtained on admission and at 24-h, 48-h, and 72-h
thereafter. After the first 72-h from admission, creatinine measurements were checked only when
clinically indicated. Patients were classified into 3 groups: 1) Patients without WRF during
hospitalization (change in creatinine <25%); 2) Patients with an increase in creatinine of >25% that
resolved by discharge (transient WRF): and 3) patients with an increase in creatinine >25% that did
not resolve (persistent WRF). The primary end point was all-cause mortality after hospital discharge.
The median follow-up was 15 months.

Results: During hospital course, transient and persistent WRF occurred in 62 (16.8%) and 76 (13.3%)
patients, respectively. Mortality rates were higher in patient with transient or persistent WRF as
compared with patients without WRF (16.1% and 11.8% vs. 4.4%, respectively; P<0.0001; Figure).
In a Cox model, adjusting for multiple bascline characteristics (age, gender, bascline creatinine,
hypertension, diabetes, smoking, anterior location of infarction, Killip class at admission), both
transient (hazard ratio 3.0, 95% confidence interval 1.3 to 6.8; P = 0.01) and persistent WRF (hazard
ratio 2.6, 95% confidence interval 1.1 to 6.2; P = 0.02) remained a significant independent predictor of
post-discharge mortality.

Conclusion: Worsening of renal function after primary angioplasty is an important risk factor for
long-term mortality after hospital discharge. Furthermore, even a transient creatinine elevation is
associated with increased risk.
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The Prevalence of Acute Myocardial Infarction Among Patients Presenting with
Sustained Monomorphic Ventricular Tachycardia (SMVT)
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Sustained monomorphic ventricular tachycardia (SMVT) is a life threatening arrhythmia
usually occurring in patients with structural heart disease. Since the symptoms and signs of
SMVT can resemble an acute myocardial infarction (AMI), many patients presenting with
SMVT on their first ECG are evaluated and treated for AMI. However, whether SMVT can
be the presenting manifestation of AMI has received very little attention in the literature. Our
goal was to determine the prevalence of AMI among patients presenting with SMVT.
Methods: 90 consecutive patients presenting with SMVT on their initial ECG were included
in thus study. ECG tracings obtained immediately after restoration of sinus rhythm were read
by "blinded" investigators. Coronary angiograms were read by a "blinded" investigator to
assess for angiographic evidence of an acute coronary lesion. Among patients who satisfied
the AMI criteria, we further defined a "primary” AMI as one associated with an acute
coronary lesion, and a "secondary” AMI as one secondary to the arrhythmia.

Results: Patients’ age was 65.2+13 years and 83% were men. 72% had previous AMI. the
most prevalent presenting symptoms were palpitations and chest pain (36% EACH) Heart rate
during SMVT was 183+43 and 40% were of RBBB configuration. Of the 90 patients, 54
(60%) underwent coronary angiography during the index hospitalization. Fourteen patients
(15%) fulfilled the criteria of AMI, of whom only three (3%) fulfilled our definition of
"primary” AMIL.

During 916 +1269 days follow up of 70 patients who received an ICD, 51 (78%) had recurrent
SMVT which required treatment by the device.

Conclusion: SMVT is a very rare initial presentation of AMI, | and acute coronary lesions are
seldom identified during angiograpy. Thus, SMVT should be regarded as an arrhythmia
secondary to a prior cardiac scar. The high rate of recurrent events among those patients
strengthens this conclusion.
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Primary PCI in Unconscious Patients with Acute Myocardial Infarction After
Out-of-hospital Cardiac Arrest
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Background. The decision to perform primary percutaneous coronary intervention (PrPCI) in
unconscious patients after out-of-hospital cardiac arrest (OHCA) is challenging due to
uncertainty of prognosis of anoxic brain damage and difficulties of interpretation of ECG
changes shortly after CA and CPR.

Aim. To evaluate outcome of unconscious patients with acute myocardial infarction
resuscitated after OHCA who were treated with PrPCI and in whom this procedure was
withheld.

Patients. Data sources: Rambam Intensive Cardiac Care (RICCa) and Primary Angioplasty
Registry Rambam (PARR) databases - an ongoing registries of all consecutive patients
admitted to ICCU and all consecutive patients treated according to PrPCI strategy,
respectively. Study period: 01.2000-12.2006.

Results. Overall 45 patients were identified, 17(38%) were treated according to PrPCI
strategy. Patient characteristics and outcomes presented in table (%).

PCI (n=17) No PCI (n=28) P value
Age 59+11 6812 0.023
Male 14 (82) 23 (82) NS
Witnessed CA 16 (94) 26 (93) NS
Bystander CPR 1 (6) 6 (21) NS
Initial rhythm —
asystole 2 (12) 11 (39) 0.048
Card. Shock 3 (18) 10 (36) NS
STEMI 12 (71) 19 (68) NS
Anterior location 7 (41) 7 (25) NS
Severely reduced
syst. LV function 4/15 (27) 10/16 (63) 0.045
Therapeutic
hypothermia 2 (12) 4 (14) NS
Survival 13 (76) 3(1) 0.0001
Survival with
good neurological
outcome 9 (53) 1 (4) 0.0001

Conclusions. Patients after OHCA treated with PrPCI had better in-hospital survival and
survival with good neurological outcome. These patients also had more favorable clinical
characteristics which contributed to better outcome.
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