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ABSTRACT 
Introduction: 

A dipyridamole induced stress myocardial perfusion scintigraphy with Tc-99m Sestamibi is utilized for              
diagnosing coronary artery diseases. The use of dipyridamole as form of pharmacologic stressor has expected 
hemodynamic changes.  

  

Objective: 

The objective of this study was to determine the association of these changes with the scan parameters in pa-
tients with suspected coronary artery disease (CAD).   

 

Methodology: 

A total of 101 patients, with suspected CAD, who underwent a dipyridamole-induced stress myocardial            
perfusion scintigraphy using Tc-99m Sestamibi from January 2019 to March 2020 were included in this study. 
The patient databases, monitoring sheets, and scan results were reviewed . 

 

Results: 

The blood pressure responses had no significant association with the scan parameters and results. The normal 
(> 1.2) and abnormal (<1.2) heart rate ratios (HRR), which is the peak HR/baseline HR, likewise had no             
significant association with the scan results. However, in terms of the median HRR, the higher ratio of 1.29 
(normal scan results) against the ratio of 1.25 (abnormal scan results) was determined to be significant (p-value 
of 0.032). The HRR also had a direct and indirect weak correlation with stress and rest Left Ventricular Ejection 
Fraction (LVEF) values (p-values of 0.09 and 0.011) and Summed Rest Score (p-value of 0.007), respectively. For 
the 12-L ECG, only the baseline normal (P-value of 0.018) and infarct findings (p-value of 0.017) were similarly 
associated with normal and abnormal scan results, respectively. 

 

Conclusion: 

For patients with suspected CAD, the higher HRRs and baseline 12-L ECG of normal and infarct findings relates 
to the expected scan result. For scan parameters, the higher HRRs were also correlated with higher stress and 
rest LVEF values, and normal SRS, albeit a weak correlation. Notably, the blood pressure and post-infusion        
12-L ECG changes had no significant association. In summary, the higher HRRs indicates normal scan results, 
normal SRS, and better LVEF values which increases the diagnostic confidence in the interpretation and          
management, especially in some equivocal cases. 
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INTRODUCTION 

Coronary artery disease is chronic condition that affects 

the morbidity and quality of life and is the third leading 

cause of cardiovascular disease in the Philippines [1]. 

Therefore, a myocardial perfusion scintigraphy is used in 

determining the adequacy of blood flow to the               

myocardium. To increase its sensitivity, a form of stress 

is used which may be through exercise, or a                  

pharmacologic stress agent. A vasodilator stress agent 

such as Dipyridamole produces indirect coronary dilation 

with a concomitant systemic vasodilatory effect wherein 

there is a decrease in blood pressure and reflex            

tachycardia [2]. These hemodynamic changes may        

provide useful information in imaging abnormalities in 

coronary artery disease.  

 

It has been well documented that the intravenous use of 

dipyridamole produces mild hemodynamic changes with 

a near peak effect at 3 minutes from its infusion with 

side effects of hypotension, headache, dizziness, and 

dyspnea [3]. These side effects have demonstrated a     

correlation with hemodynamic variables but did not 

affect the imaging or ECG findings [4]. A blunted heart 

rate response to Dipyridamole infusion was associated 

with an LVEF of less than 45% and was also an               

independent predictor of an elevated summed stress 

scores (SSS), higher resting heart rate, and lower HDL 

levels [2, 5]. 

 

However, several studies have noted that the clinical        

significance of these hemodynamic responses is            

currently debatable [6]. An abnormal HRR and systolic 

blood pressure response may suggest an inadequate    

patient response to dipyridamole infusion. The aim of 

this study was to determine the association of               

hemodynamic changes with the scan parameters of a 

dipyridamole-induced stress myocardial perfusion        

scintigraphy with Technetium-99m Sestamibi in patients 

with suspected CAD. 

 

Methodology 

 

This is a retrospective cross-sectional study that included 

101 adult patients referred to the Division of Nuclear 

Medicine, Philippine Heart Center for a dipyridamole-

induced stress myocardial perfusion scintigraphy with     

Tc-99m Sestamibi for the assessment of suspected       

coronary artery disease between January 2019 and 

March 2020. Patients with an incomplete information 

sheet, database, or images were excluded. 

 

The patients included must have strictly followed the 

Standard Operating Procedure (SOP-M-AMS-NMD-023) 

for a dipyridamole-induced stress myocardial perfusion 

scintigraphy with Tc-99m Sestamibi of this institution. 

The data compiled was then checked for any                  

inconsistencies/errors to the procedure. 

 

The patients’ data were obtained from their information 

sheet, databases, monitoring sheets, and official scan 

results. These included the following: demographic data, 

clinical history, blood pressure and heart rate readings, 

electrocardiographs, and scan results. The pertinent data 

were entered into the prepared collection forms/

spreadsheets for statistical analysis. 

 

The patients were then categorized based on their        

recorded blood pressures and heart rates as normal or 

abnormal. A normal systolic blood pressure (SBP)         

response was defined as a reduction of more than or 

equal to 10 mmHg from the baseline and a normal heart 

rate response was based on the heart rate ratio (peak 

HR/baseline HR) of more than 1.2. An abnormal             

hemodynamic response was less than 10 mmHg from the 

baseline for SBP and less than or equal to 1.2 for the 

heart rate ratio (HRR) [7]. Other variables considered 

were the ECG findings before and after dipyridamole     

infusion, time when the hemodynamic change was       

noted, and side effects. 

 

Dependent variables are the scan findings of perfusion 

defects interpreted as reversible (ischemia) or fixed 

(infarct/fibrosis) – which were noted in the official        

reports. The widely adopted American College of           

Cardiology/American Heart Association (ACC/AHA) 17 

segment polar map of the left ventricle with a five-point 

score scale was used for the summed stress score (SSS), 

summed rest score (SRS), and the summed difference 

score (SDS). The left ventricle ejection fraction values 

(LVEF) at stress and rest were also included. The scan 

results were likewise determined as either having normal 

or abnormal as indicated in the official reports. Normal 

scans were defined by the absence of any defect as seen 

in the final interpretation of the scan report and any    

finding that indicates otherwise were noted as abnormal.  
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 Sample Size Calculation 
With the G*Power 3.1.9.2, a minimum of 89 patients 
were needed for this study based on the average heart 
rate before (82) and after (92) the Dipyridamole test, 
common standard deviation of 10, 5% level of                
significance and 90% power.  

 

Statistical Analysis 
Descriptive statistics were used to summarize the         
demographic and clinical data of the patients. Frequency 
and proportion were then used for the categorical        
variables, median and inter quartile range for                
non-normally distributed continuous variables and mean 
and SD for normally distributed continuous variables. 
Independent Sample T-test, Mann-Whitney U, and      
Fisher’s Exact/Chi-square test were used to determine 
the difference of mean, rank and frequency, respectively, 
between patients with normal versus abnormal result. 
Paired sample T-test was used to compare blood        
pressure and heart rate at baseline and after                 
dipyridamole infusion. Spearman correlation analysis 
was used to determine the correlation of difference from 
baseline SBP and HRR to both the myocardial perfusion 
scores and LVEF values. Chi-square test for association 

was undertaken to establish the association of              
Myocardial Perfusion Score category and LVEF to        
Baseline ECG findings.  Shapiro-Wilk was then used to 
test the normality of the other continuous variables. 
Missing variables were neither replaced nor                  
approximated. Null hypotheses were rejected at 0.05      
α- level of significance. STATA 13.1 was used for the      
entire data analysis. 

 

RESULTS 

 

In all, a total of 101 patients were included in this study with 
their demographic profile and test  as seen in Table 1. There 
was a significant difference for the older age (p-value of 0.018) 
and female sex (p-value of 0.006) with the normal scan        
results. 

 

A significant difference for patients with abnormal results was 
noted for those with chronic kidney disease (3.96%). Most of 
the patients were hypertensive (83.17%). Other demographic 
and procedural data such as the anthropometrics, adminis-
tered activities (mCi), dipyridamole infused (0.56 mg/Kg),       
other comorbidities, and symptoms before infusion showed no 
significant difference. 

  Scan result   

P-value 
Total 

(n = 101) 

Abnormal 

(n = 33) 

Normal 

(n = 68) 
Frequency (%); Mean + SD; Median (IQR) 

Age (years) 61.02 + 14.4 56.18 + 16.03 63.37 + 13.02 0.018 
Sex       0.006 

Male 50 (49.5) 23 (69.7) 27 (39.71)   

Female 51 (50.5) 10 (30.3) 41 (60.29)   

Weight (kg) 67.15 + 15.89 68.35 + 16.79 66.57 + 15.53 0.600 
Height (cm) 159.40 + 9.26 161.24 + 8.68 158.5 + 9.46 0.164 
Administered Activity         

Rest (mCi) 327 (310 to 355) 326 (303 to 350) 328 (313 to 359) 0.304 

Stress (mCi) 834 (815 to 870) 825 (808 to 857) 841 (818 to 873) 0.182 
Dipyridamole (mg) 36.4 (31.8 to 44.3) 36.4 (32.4 to 43.7) 36.95 (31 to 44.5) 0.688 
Comorbidities         

Hypertension 84 (83.17) 29 (87.88) 55 (80.88) 0.572 
Dyslipidemia 44 (43.56) 13 (39.39) 31 (45.59) 0.670 

Diabetes Mellitus 33 (32.67) 12 (36.36) 21 (30.88) 0.653 
Smoker 7 (6.93) 3 (9.09) 4 (5.88) 0.680 

ESRD 4 (3.96) 3 (9.09) 1 (1.47) 0.101 
CKD 4 (3.96) 4 (12.12) 0 0.010 

Symptoms before infusion         

Easy fatigability 24 (23.76) 8 (24.24) 16 (23.53) 1.000 

Exertional dyspnea/DOB 23 (22.77) 11 (33.33) 12 (17.65) 0.127 

Asymptomatic 17 (16.83) 4 (12.12) 13 (19.12) 0.572 

TABLE 1. Demographic profile and procedural data of the patients 
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The blood pressure and heart rate before and after       
dipyridamole infusion (Table 2) were statistically          
significant. This was also seen for both the normal and 
abnormal scan results (p value of < 0.001). 

 

For the hemodynamic changes in a dipyridamole-
induced stress (Tables 3 & 4), twenty-two patients 
(21.78%) had an abnormal SBP decrease (< 10 mmHg) 
while 35 patients (34.65 %) had an abnormal HRR.     
Overall, 50 patients (49.5%) had abnormal SBP decrease 
and/or HRR. 

 

The median SBP decrease was at 20 mmHg from the 
baseline. A normal SBP decrease (> 10 mmHg) was noted 
in majority of the patients (78.22%) with 52 patients 
(76.47%) corresponding with a normal scan result. An 
abnormal SBP decrease was also noted with the normal 
scan results of 16 patients (23.53%). However, these 
findings were not statistically significant. 

 

For the HRR, the median ratio was 1.28 with a                
significantly lower ratio of 1.25 for the abnormal scan 
results compared to a ratio of 1.29 for a normal scan      
result (p-value of 0.032). Although, there was no           
statistically significant difference between the normal     
(> 1.2) or abnormal (<1.2) HRR and the scan results. 

 

Other hemodynamic changes (Table 4), such as the DBP 
decrease and patients with abnormal SBP decrease and/
or HRR were not statistically significant. In terms of the 
double product or rate pressure product, which is the 
product of the HR and SBP, only the post-infusion double 
product was determined to have a statistically significant 
difference with the scan results (p-value of 0.044). The 
post-infusion double product was noted to be higher for 
normal scans [10.68 (9.2 to 12.84)] than those with      
abnormal scan results [10.22 (8.46 to 11.18)]. There was 
also a statistically significant difference from the baseline 
to post-infusion change of the double product for entire 
study population and for the those with normal scans     
(p-value of < 0.001). 

  Before After   
P-value 

Mean + SD 

All patients       

SBP 137.62 + 19.19 119.80 + 21.4 <0.001 
DBP 83.26 + 10.4 70.3 + 12.37 <0.001 
Heart rate 69.89 + 12.64 89.92 + 13.47 <0.001 

Patients with Abnormal scan results       

SBP 136.91 + 19.1 120.15 + 19.2 <0.001 
DBP 81.31 + 9.43 69.56 + 11.12 <0.001 
Heart rate 71.06 + 13.82 87.42 + 13 <0.001 

Patients with Normal scan results       

SBP 139.09 + 19.58 119.09 + 25.66 <0.001 
DBP 87.27 + 11.26 71.81 + 14.67 <0.001 
Heart rate 69.32 + 12.09 91.13 + 13.62 <0.001 

TABLE 2. Blood pressure and heart rate before and after dipyridamole infusion  

  Scan result   

P-value 
Total 

(n = 101) 

Abnormal 

(n = 33) 

Normal 

(n = 68) 
Frequency (%); Median (IQR) 

SBP decrease 
    Normal SBP decrease (≥10 mm Hg) 
 
    Abnormal SBP decrease  (< 10 mm Hg) 

20 (30 to 10) 

79 (78.22) 

  
22 (21.78) 

20 (30 to 10) 

27 (81.82) 

  
6 (18.18) 

20 (30 to 10) 

52 (76.47) 

  
16 (23.53) 

0.366 

  
0.615 

HR Ratio (HRR) 1.28 (1.2 to 1.42) 1.25 (1.1 to 1.33) 1.29 (1.2 to 1.4) 0.032 

Normal (> 1.2) 66 (65.35) 18 (54.55) 58 (70.59) 0.124 

Abnormal (<1.2) 35 (34.65) 15 (45.45) 20 (29.41)   

TABLE 3. Hemodynamic changes in dipyridamole-induced stress  
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Most of the baseline ECG findings were normal (42.58%) 

and with no apparent change after dipyridamole infusion 

(87.13%). There was a statistically significant difference 

for the normal baseline (p-value of 0.018) and infarct 

ECG findings (p-value of 0.017); and normal/abnormal 

scan results, respectively. The changes in the ECG after 

dipyridamole infusion were only noted in 13 patients 

(12.87%), wherein 6 patients were noted with an ST     

segment depression and that only 2 patients had the 

presence of ischemia in their scan results. This, however, 

was not statistically significant. 

 

For the frequency of myocardial perfusion scores (Table 
6), majority of the patients had a normal SSS (81.19%), 
SRS (87.13%), and SDS (84.16%). Ischemia (51.61%) was 

the most common defect noted followed by fibrosis and 
infarct findings. 

 

As seen in Table 7, there was no statistically significant 
correlation between the SBP decrease and myocardial 
perfusion scores. The HRR showed a statistically             
significant direct/indirect weak correlation for the rest 
and stress LVEF values (p-values of 0.09 and 0.011) and 
SRS (p-value of 0.007). This implies that higher HRRs, the 
better LVEF values. This is also the case for SRS wherein a 
score of less than 4 is normal. However, the level of       
association was weak for these findings. 

 

Table 8  shows  the  other  findings monitored during the 
dipyridamole infusion period. For the time in which the 
peak  HR  (p-value of 0.003) was  attained,  patients  with   

  Scan result   
p-value Total 

(n = 101) 

Abnormal 

(n = 33) 

Normal 

(n = 68) 
Frequency (%); Median (IQR) 

DBP decrease 10 (20 to 10) 20 (20 to 10) 10 (20 to 0) 0.113 
Abnormal SBP 

decrease and/or HRR 
50 (49.5) 17 (51.52) 33 (48.53) 0.834 

Double Producti  

      Baseline  

    Post-Infusion  

    Difference 

 
p-value (Baseline vs post-infusion) 
 

  
9.1 (7.93 to 10.64) 

10.56 (9.02 to 12.18) 

0.99 (-0.15 to 2.46) 
 

<0.001 

  
8.58 (7.93 to 10.4) 

10.22 (8.46 to 11.18) 

0.78 (-0.49 to 1.84) 
 

0.061 

  
9.33 (7.92 to 11.05) 

10.68 (9.2 to 12.84) 

1.10 (0.03 to 2.75) 
 

<0.001 

  
0.233 

0.044 

0.158 

TABLE 4. Other hemodynamic changes in dipyridamole-induced stress  

iDouble Product = HR x SBP 

  Scan result   

p-value 
Total 

(n = 101) 

Abnormal 

(n = 33) 

Normal 

(n = 68) 
Frequency (%); Mean + SD 

Baseline ECG         

Normal 42 (42.58) 8 (24.24) 34 (50) 0.018 

Conduction findings 39 (38.61) 14 (42.42) 25 (36.76) 0.665 

Infarct findings 12 (11.88) 8 (24.24) 4 (5.88) 0.017 
Ischemic findings 14 (13.86) 4 (12.12) 10 (14.71) 1.000 

Hypertrophy findings 11 (10.89) 6 (18.18) 5 (7.35) 0.170 
After Dipyridamole infusion ECG  

      No change 
With change 

ST segment depression  

Other changes 

  
88 (87.13) 

  
26 (78.79) 

  
62 (91.18) 

  
0.113 

13 (12.87) 7 (21.21) 6 (8.82)   
6 (46.15) 2 (33.33) 4 (57.14) 0.592 
7 (53.85) 4 (66.67) 3 (42.86)   

TABLE 5. 12-L ECG findings before and after dipyridamole infusion  
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normal scan results had an average of 8.15 (+ 2.94) 

minutes compared to 6.56 (+ 2.21) minutes for those 

with abnormal results. The time attained for the lowest 

SBP decrease and symptom/s during infusion were not 

statistically significant. Chest heaviness (35.64%) was the 

most frequent symptom noted. 

 

For the association of the baseline ECG findings with the 

myocardial perfusion scores (Tables 9, 10, and 11), the 

infarct findings showed statistically significant                

association with the SSS (p-value of < 0.001),                  

SRS (p-value of < 0.001), and SDS (p- value of 0.005); and 

the normal baseline ECG with SRS (p-value of 0.028). 

 

DISCUSSION  

Dipyridamole is a phosphodiesterase enzyme inhibitor 

that indirectly increases myocardial perfusion by          

inhibiting the reuptake of endogenous adenosine [8]. 

Through this mechanism, it provides an alternative form 

of stress with expected hemodynamic changes which 

may have a clinical significance. 

TABLE 6. Myocardial Perfusion Scores  

  Frequency (%); Median (IQR) 
Description of Defect (n=31)    

Ischemia 

Infarct 
Fibrosis 

  
16 (51.61) 

4 (12.9) 

5 (16.13) 
SSS 8 (4 to 19) 

Normal (< 4) 82 (81.19) 
Mild (4-8) 8 (7.92) 

       Moderate (9-12) 1 (0.99) 
Severe (>12) 10 (9.90) 

SRS 9 (4 to 16) 

Normal (< 4) 88 (87.13) 
Mild (4-8) 6 (5.94) 

      Moderate (9-12) 1 (0.99) 

Severe (>12) 6 (5.94) 
SDS 7 (3 to 15) 

Normal (<2) 85 (84.16) 

Mild (2-3) 5 (4.95) 
Moderate (4-7) 3 (2.97) 

Severe (>8) 8 (7.92) 

  Correlation coefficient Level of association p-value 
SBP decrease       
SSS -0.1426 Indirect weak correlation 0.155 
SRS -0.0988 Indirect weak correlation 0.325 
SDS -0.0605 Indirect weak correlation 0.548 
Rest LVEF 0.0624 Direct weak correlation 0.536 
Stress LVEF 0.0378 Direct weak correlation 0.707 
HRR       
SSS -0.0906 Indirect weak correlation 0.368 
SRS -0.2650 Indirect weak correlation 0.007 
SDS 0.0013 Direct weak correlation 0.990 
Rest LVEF 0.2591 Direct weak correlation 0.009 
Stress LVEF 0.2516 Direct weak correlation 0.011 

TABLE 7. Correlation of SBP decrease and HRR to Myocardial Perfusion Scores and 
Left Ventricle Ejection Fractions  
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  Scan result   

p-value 
Total 

(n = 101) 

Abnormal 

(n = 33) 

Normal 

(n = 68) 
Frequency (%); Mean + SD; Median (IQR) 

Time attained (minutes)   

Lowest SBP decrease 

Peak HR 
Symptom during infusion 

  
7.07 + 3.13 

7.08 + 2.57 

5.86 + 2.64 

  
7.45 + 2.84 

6.56 + 2.21 

5.66 + 2.53 

  
6.88 + 3.27 

8.15 + 2.94 

6.37 + 2.91 

  
0.392 

0.003 

0.328 
Symptom/s during infusion         

Chest heaviness/discomfort 36 (35.64) 10 (30.30) 26 (38.24) 0.510 

Light headedness 24 (23.76) 9 (27.27) 15 (22.06) 0.621 

Abdominal pain 23 (22.77) 7 (21.21) 16 (23.53) 1.000 
Headache 21 (20.79) 6 (18.18) 15 (22.06) 0.796 

Dizziness 9 (8.91) 1 (3.03) 8 (11.76) 0.265 

SOB 6 (5.94) 1 (3.03) 5 (7.35) 0.661 

Others 11 (10.89) 5 (15.15) 6 (8.82) 0.333 

TABLE 8. Dipyridamole induced stress monitoring  

  
Baseline ECG 

Normal 
(n = 82) 

Mild  
(n =8) 

Moderate 
(n = 1) 

Severe 
(n = 10) 

  
p-value 

Frequency (%) 
Normal 39 (47.56) 1 (12.5) 0 2 (20) 0.066 
Infarct findings 5 (7.58) 1 (12.5) 1 (100) 5 (50) <0.001 
Ischemic findings 12 (14.63) 1 (12.5) 0 1 (10) 1.000 
Hypertrophy findings 8 (9.76) 0 1 (100) 2 (20) 0.073 
Conduction findings 30 (36.59) 6 (75) 0 3 (30) 0.124 

TABLE 9. Association of Baseline ECG findings and SSS  

TABLE 10. Association of Baseline ECG findings and SRS  

  
Baseline ECG 

Normal           
(n = 88) 

Mild                 
(n = 6) 

Moderate      
(n = 1) 

Severe 
(n = 6) 

  
p-value 

Frequency (%) 
Normal 41 (46.59) 0 0 1 (16.67) 0.028 
Infarct findings 6 (6.82) 1 (16.67) 1 (100) 4 (66.67) <0.001 
Ischemic findings 12 (13.64) 1 (16.67) 0 1 (16.67) 1.000 
Hypertrophy findings 9 (10.23) 0 0 2 (33.33) 0.328 
Conduction findings 33 (37.5) 5 (83.33) 0 1 (16.67) 0.054 

TABLE 11. Association of Baseline ECG findings and SDS  

  
Baseline ECG 

Normal           
(n = 85) 

Mild                   
(n = 5) 

Moderate    
(n = 3) 

Severe            
(n = 8) 

  
p-value 

Frequency (%) 
Normal 37 (43.53) 2 (40) 1 (33.33) 2 (25) 0.856 
Infarct findings 6 (7.06) 1 (20) 1 (33.33) 4 (50) 0.005 
Ischemic findings 14 (16.47) 0 0 0 0.782 
Hypertrophy findings 8 (9.41) 1 (20) 1 (33.33) 1 (12.5) 0.231 
Conduction findings 34 (40) 1 (20) 1 (33.33) 3 (37.5) 0.918 

The   hemodynamic   changes   in   the   SBP   showed   no 

significant difference between the myocardial perfusion 

scores (SSS, SRS & SDS), stress/rest LVEF, and the        

eventual scan result. The diastolic blood pressure      

changes likewise showed no significant difference. These 

findings were congruent with the study by Ghoobli, et al. 

in    2017   wherein    abnormal   SBP    changes    are  not 

associated abnormal scan findings and myocardial       

perfusion scores  [2]. It was also noted that the absence 

of  SBP  response  correlation  may  be   affected   by   the       
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presence of LV dysfunction in the study population. 

 

The normal (> 1.2)/abnormal (< 1.2) heart rate ratios 

(HRR) also had no significant difference with the scan 

results while the median HRR was determined to have 

had a significant difference. The median HRR for this 

study was noted to be at 1.28 which is a normal response 

with a higher ratio of 1.29 for normal results compared 

to 1.25 for the abnormal results. This implies that a      

higher HRR or greater increase from the baseline HR is 

associated with normal scan results, but the cut-off value 

of 1.2, as previously defined, is uncertain for this study 

[9]. Though, it has likewise been suggested that further 

investigations are needed to determine the ideal limits 

for HR response to vasodilators as previous studies have 

reported a high number of abnormal HRRs [5, 9]. It has 

also been stated that reduced HRR to vasodilators is     

associated with increased risk and as well as an            

independent predictor of cardiac death [2, 5, 10]. For the 

myocardial perfusion scores, only the SRS had an indirect 

correlation with HRR albeit the level of association was 

weak. The stress and rest LVEF values also showed a     

direct weak correlation. Overall, the higher HRRs may 

indicate normal SRS (< 4) and higher stress/rest LVEF    

values which relates to normal scan results. This provides 

diagnostic confidence in understanding the effects of the 

Dipyridamole, particularly its effect on heart rate,      

wherein a substantial increase from baseline implies a 

normal myocardial perfusion. 

 

For the double product or rate pressure product, the 

post-infusion value for the normal and abnormal scan 

results [10.68 (9.2 to 12.84) vs 10.22 (8.46 to 11.18)] was 

determined to have had a significant difference. The      

median post-infusion double product was 10.56 (9.02 to 

12.18) for this study. The double product is used as a 

measure of myocardial oxygen demand and that          

dipyridamole causes a decrease in in BP and increase in 

HR which supports the values obtained for this study 

[11]. A preliminary study likewise had similar findings for 

post-infusion double product and observed a significant 

difference for ∆ double product [11]. It was noted that 

the double product is related to sympathetic nervous 

system activity and decreased parasympathetic nervous 

system activity for which dipyridamole is not affected. 

 

Baseline normal and infarct ECG findings showed a       

significant difference with normal and abnormal scan 

results, respectively. Myocardial perfusion scores (SSS, 

SRS, and SDS) correlated with the baseline infarct         

findings while only the SRS for the baseline normal ECG 

findings. Although, it should be noted that SDS is used as 

an index for ischemic burden and the most frequent     

defect noted for this study population was also ischemia. 

After dipyridamole infusion, most ECG findings remained 

unchanged with no significant difference for those 13 

patients (12.87%) with only 6 developing the presence of 

ST segment depression. This is expected since              

dipyridamole does not induce absolute ischemia in most 

patients. 

 

In terms of the demographic profile, patients that were 

younger (56.18 + 16.03) had abnormal scan results. This 

suggests that these patients may have developed     

comorbidities earlier, hence the abnormal scan results. It 

should also be noted that these patients were preferably 

requested to undergo a dipyridamole induced stress     

rather than exercise; and are being considered for       

suspected   CAD,  which   suggests  a  higher  risk   profile. 

Males were also noted to have an abnormal scan result, 

likely due to the greater influence of common factors 

(age, hypertension, etc.) than women thus the greater 

risk of cardiovascular disease [12, 13]. 

 

Another finding noted to be significant was the time 

(minutes) to reach the maximal HR upon dipyridamole 

infusion which was longer for those with normal scan 

results  (8.15 + 2.94  vs.  6.56 + 2.21).  This  implies  that a 

longer  and  possibly  sustained  increase  in  the  HR  may 

indicate a better HRR which would be congruent with a 

normal scan result as previously noted.  

 

This retrospective study is limited as a single-center 

study referred to our institution for patients with         

suspected CAD.  Cardiac  autonomic dysfunction was also 

not confirmed which may help in understanding           

abnormal hemodynamic response.  
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CONCLUSION 

In patients with suspected CAD who undergo a               

dipyridamole-induced stress myocardial perfusion        

scintigraphy –Tc-99m Sestamibi, the higher HRRs and 

baseline 12-L ECG (normal and infarct) findings, relates 

with the expected scan results.  This implies that higher 

HRRs and normal baseline ECG finding are associated 

with normal scan results, and baseline infarct findings 

relate with abnormal scan results. The higher HRRs were 

also associated with the higher stress/rest LVEF and     

normal SRS, which supports a normal scan result. 

 

However, there was no significant association for the 

blood pressure responses and post-infusion 12-L ECGs 

with any of the scan findings/results. Overall, the results 

may guide the clinician and reader in the study             

interpretation, thereby increasing diagnostic confidence 

and having a clearer understanding of the hemodynamic 

effects of Dipyridamole, especially in equivocal findings  
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