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ABSTRACT 
 

 

Transient left ventricular dysfunction is known to 

occur in patients following stress in coronary 

artery disease [CAD]. Also known as myocardial 

stunning, it is a transient phenomenon occurring 

during myocardial ischemia after treadmill 

exercise or pharmacological stress.  Our aim was to 

show that myocardial stunning observed during 

gated SPECT [GSPECT] is a powerful indicator of 

severe CAD. 

Patients and methods: Sixty two patients with 

chest pain underwent two days stress/rest Tc-99m-

Tetrofosmin GSPECT studies. Using a twenty 

segment, five point scoring model, summed stress 

score [SSS], summed rest score [SRS] and 

summed diffence score [SDS] was calculated for 

severity of perfusion defects. LV function 

parameters were evaluated by calculating LVEF 

and performing visual analysis of regional wall 

motion [RWM] and regional wall thickening 

[RWT] after stress and rest. Results of perfusion 

were classified into severely ischemic [SDS>6], 

mild to moderately ischemic [SDS 2-6] and normal 

perfusion [SDS0-1] groups. 
 

Results: In the patient group who showed severe 

ischemia [SDS>6] on the perfusion study also 

showed significant fall of mean global LVEF 

values with RWT and RWM abnormalities in 

ischemic myocardial segments after stress on the 

GSPECT study when compared to patient groups 

with mild to moderate ischemia [SDS 2-6] and 

patients with normal perfusion [SDS 0-1].  

Conclusion: Patients with features of myocardial 

stunning during gated SPECT are likely to have 

severe coronary artery disease and should be 

considered for early revascularization. 
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INTRODUCTION:  
Myocardial stunning is a transient impairment of 

left ventricular function observed in patients with 

myocardial ischemia after exercise or 

pharmacological stress. The results of some studies 

using imaging modalities that diagnose ischemia 

on the basis of transient development of regional 

wall motion abnormalities or fall in global LVEF 

suggest that ischemic LV dysfunction manifested 

by global depression of LV function resolves 

rapidly, whereas the results of other studies 

indicate that regional LV dysfunction may 

persist
[1]

. Good agreement exists between the 

severity of ischemic perfusion pattern and LVEF 

degradation at stress, which is consistent with 

previously published data using Tc99 (m) 

GSPECT
[2]

. Post exercise wall motion abnormality 

(WMA) in patients with normal resting myocardial 

perfusion may represent prolonged post ischemic 

stunning, and may be related to the presence of 

severe angiographically confirmed coronary artery 

disease (CAD). WMA detected by gated Tc-99m 

sestamibi SPECT in patients with normal resting 

perfusion is a sensitive marker of severe and 

extensive CAD 
[3]
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AIM AND OBJECTIVES 

Our study was designed to look for global changes 

in LVEF and wall motion abnormalities [WMA] 

which occur during regional myocardial ischemia 

in patients undergoing stress myocardial perfusion 

scans. Because of the transient nature of these 

abnormalities imaging times of the patients were 

shortened to 30 minutes after stress since changes 

in LV function can resolve rapidly after stress 

induced ischemia. Our aim was to show that 

myocardial stunning occurs after stress in the 

presence of extensive and severe myocardial 

ischemia rather than mild to moderate ischemia. 

 

SUBJECTS AND METHODS 
Sixty two patients [38 males, 24 females, mean 

age 47 yrs] were referred for chest pain evaluation. 

Exercise treadmill test was done in twenty three 

patients, Dipyridamole stress protocol in thirty five 

patients and Dobutamine stress protocol in four 

patients. GSPECT imaging was performed in all 

patients thirty minutes after stress and one hour 

after rest injection of Tc-99m-Tetrofosmin using a 

two day stress/rest Tc-99m-tetrofosmin protocol 

using a dual headed GE Millennium gamma 

camera. Scoring of perfusion was performed using 

a quantitative [automated] twenty segment 

myocardial model. Each of the twenty segments 

was scored for severity of perfusion reduction 

using a five point score ranging from 0[normal] to 

4[absent] perfusion. Three representative short 

axis views are used for scoring as well as the 

vertical long axis view of the apex. The severity of 

perfusion defects was then calculated as Summed 

Stress Score (SSS) which is the sum of 20 

segments at stress, Summed Rest Score (SRS) 

which is the sum of 20 segments at rest and 

Summed Difference Score (SDS) = SSS – SRS. 

SDS score of 0-1 was considered normal.SDS 

score of 2-6 was considered to be mild to moderate 

ischemia.SDS score >6 was considered to be  

 

 

severe ischemia.LV function [LVEF] and regional 

wall motion and regional wall thickening [RWM 

and RWT] were analyzed after stress and rest 

using quantitative[automated] QGSPECT. Student 

t test was used to determine statistical significance 

in global LVEF values after stress and rest 

separately in the severely ischemic group, mild to 

moderately ischemic group and normal perfusion 

group of patients. 

 

RESULTS  
Seventeen patients were classified as a group 

belonging to severe ischemia [SDS>6] [plot1] and 

showed mean post stress LVEF values of 

43.8±3.65 compared to rest values of 51.8±5.19 

[p<0.05]. Twelve patients in this group also 

showed RWT and RWM abnormalities in ischemic 

myocardial segments at stress which were absent 

at rest [fig 1]. Twenty five patients were classified 

as a group with mild to moderate ischemia [SDS 2-

6] [plot2] and showed mean post stress LVEF 

values of 50.8±8.8 versus mean rest values of 

53±8.78 [p>0.05]. There were no RWT and RWM 

abnormalities visualized in the ischemic segments 

at stress when compared to the rest images [Fig 2] 

in this group. Twenty patients were categorized as 

a group with normal scans [SDS0-1][plot3] and 

showed mean post stress values of 63.8±7.31 as 

compared to  mean rest values of 57.4±6.8 

[p<0.05] [Fig3].  Coronary angiography was 

performed in all 17 patients in the severely 

ischemic group and 18 patients in the mild to 

moderate ischemic group within two weeks of the 

study.  All patients in the severe ischemic [SDS>6] 

group showed extensive and severe double /triple 

vessel CAD.  Eighteen patients in the mild to 

moderate ischemic [SDS 2-6] group showed 

moderate but less extensive CAD than patients 

with severe ischemia. 
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Fig1 [a]: shows a patient from the      

group with severe stress induced 

ischemia on inferolateral and 

Anteroseptal walls on stress and rest 

SPECT images 

 

 

 

 

 

 

 

 

 

 

 

Fig1 [b]: 20 segment LV model 

of the same patient shows 

summed stress score [SSS] of 

18 and summed rest score 

[SRS] of 0 amounting to 

summed difference score [SDS] 

of 18 which puts the patient in 

the severely ischemic group  

 

 

 

 
 

 

 

 

 

Fig1 [c]: [Quantitative gated 

SPECT [QGS] shows a post 

stress LVEF fall of 9% and 

hypokinesia of inferolateral 

wall at stress in the same patient 

indicating presence of 

myocardial stunning . 
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Fig2 [a]: Stress and rest 

images of a patient in the mild 

to moderate ischemic group 

showing mild to moderate 

ischemia on the Apico  antero 

septal wall. 

 

 

 

 

 

 

 

 

 

Fig2 [b]: 20 segment LV 

model of the same patient 

shows summed stress score 

[SSS] of 8 and summed rest 

score [SRS] of 3 amounting to 

summed difference score 

[SDS] of 5 which puts the 

patient in the mild to 

moderate ischemic group  

 

 

 

 

 

 

Fig2 [c]: QGS shows post 

stress and rest LVEF values 

of 47% and 48% 

respectively with no 

RWT/RWM abnormalities 

occurring at stress and rest 

in the same patient. 
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Fig3 [a]: 20 segment LV 

model of a patient shows 

summed stress score [SSS] 

of 0 and summed rest score 

[SRS] of 0 amounting to 

summed difference score 

[SDS] of 0 which puts the 

patient in the normal group 

  

 

 

 

 

 

 

 

 

 

Fig 3 [b]: QGS shows an 

increase of 8 percentage 

points in post stress LVEF 

in the same patient. 

 

 

 

 

 

 

 

 

 

DISCUSSION: 
 

Myocardial stunning is the reversible reduction of 

function of heart contraction 
[4]

 after reperfusion 

not accounted for by tissue damage or reduced 

blood flow.
[5]

 After total ischemia occurs, the 

myocardium switches immediately form aerobic 

glycolysis to anaerobic glycolysis resulting in the 

reduced ability to produce high energy phosphates 

such as ATP and Creatinine Phosphate. At this 

point, the lack of the energy and lactate 

accumulation results in cessation of contraction 

within 60 seconds of ischemia (i.e. Vessel 

Occlusion). Subsequent to this is a period of 

"myocardial stunning," in which reversible 

ischemic damage is taking place. At approximately 

30 minutes after the onset of total ischemia the 

damage becomes irreversible, thereby ending the 

phase of myocardial stunning. Hypoxia resulting 

from coronary occlusion is a major factor in 

cardiac stunning and infarct development
[1]

. When 

the ischemic myocardium is reperfused and 

oxygen reintroduced, there is a sudden burst of 

oxygen free radical production, particularly by 

neutrophils. This leads to the formation of other 

damaging reactive species such as hydroxyl 

radicals, hydrogen peroxide, and peroxynitrite. 

These reactive oxygen species damage cell 

membranes and impair cellular function.  

Reperfusion also upregulates the expression of 

endothelial and leukocyte adhesion molecules 

causing leukocyte adhesion to the vascular 

http://en.wikipedia.org/wiki/Myocardial_stunning#cite_note-0
http://en.wikipedia.org/wiki/Reperfusion
http://en.wikipedia.org/wiki/Myocardial_stunning#cite_note-pmid11255859-1
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endothelium, leukocyte activation, and leukocyte 

accumulation within tissues. Inflammatory 

mediators released by activated leukocytes result 

in further tissue damage and functional 

impairment. Studies have shown that inhibiting 

leukocyte adhesion or scavenging oxygen free 

radicals can reduce reperfusion-associated 

ventricular dysfunction, arrhythmias, and infarct 

size
[7]

. Ischemic stunning after dipyridamole stress 

gated SPECT may be an indicator of severe and 

extensive CAD
[8]

. The magnitude of transient wall 

motion abnormality after exercise was greater in 

patients with severe ischemia compared to those 

with mild to moderate ischemia. Significant 

correlation was found between SDS and transient 

wall motion abnormality after exercise.
[9]

. 

Worsening of LVEF at stress showed very high 

sensitivity and positive predictive values for 

coronary artery lesions of 70% or more in one or  

more vessels using thallium-201 gated SPECT 
[10]

.  

No significant LVEF difference between stress and 

rest was seen in patients with ischemia who did not 

have stunning [transient ischemic stunning or TIS] 

using Tl-201 gated SPECT
[11]

. Post stress RWMA 

and ischemia by perfusion were the most powerful 

predictive parameters of cardiac events. Patients 

with myocardial stunning should be referred for 

early revascularization
[12]

.  
 
 

Our results showed significant post stress fall of 

LVEF in presence of severe myocardial ischemia 

[SDS>6].However RWM and RWT abnormalities 

were seen in fewer number of patients at stress 

compared with rest in the the same group of 

patients. LV function degradation was 

insignificant at stress in patients with mild to 

moderate ischemia [SDS 2-6]. Patients with 

normal scans showed significant rise in LVEF 

values at stress compared to rest .All patients with 

severe ischemia [SDS>6] and myocardial stunning 

had extensive double and triple vessel CAD on 

angiography.  Less extensive CAD was seen in 

patients with mild to moderate ischemia [SDS 2-6] 

on coronary angiography. In a landmark study, 

Hung et al showed the value of ischemic stunning 

after dipyridamole stress gated SPECT in the 

detection of severe and extensive CAD
[8]

.  In 

another study by Tanaka et al (2005) noticed that 

the magnitude of transient wall motion 

abnormality after exercise was greater in patients 

with severe ischemia compared to those with mild 

to moderate ischemia and significant correlation 

was found between summed difference score 

[SDS] and transient wall motion abnormality after 

exercise
[9]

. An interesting finding by Heiba et al 

(2002) they found no significant difference 

between stress LVEF and rest LVEF in patients 

with ischemia who did not have myocardial 

stunning
[11]

.  Petex et al showed in a landmark 

study that post stress RWMA and ischemia by 

perfusion were the most powerful predictive 

parameters of cardiac events and patients with 

myocardial stunning should be referred for early 

revascularization
[12]

. Our results showed that in the 

patient group with severe myocardial ischemia 

there was significant post stress fall of LVEFand 

RWM and RWT abnormalities in ischemic 

myocardial segments. In patients group with mild 

to moderate ischemia [SDS 2-6] comparison of 

stress and rest LVEF showed no statistical 

significance. None of patients in this group 

showed any RWM or RWT after stress either. All 

patients in the severe ischemia group [SDS>6] 

showed presence of myocardial stunning and were 

found to have extensive double and triple vessel 

CAD on angiography. Less extensive CAD was 

seen in patient group with mild to moderate 

ischemia [SDS 2-6] on coronary angiography. 

None of the patients in this group showed evidence 

of stunning. In view of coronary angiographic 

findings it is clear that myocardial stunning is a 

feature of severe rather than mild to moderate 

CAD. In patient group with normal scans mean 

LVEF values were significantly higher at stress 

compared to rest. This is an expected finding in 

patients who are normal or disease free as a 

physiological response to stress 

 

CONCLUSION 
Myocardial stunning is probably induced by severe 

rather than mild to moderate myocardial ischemia 

following exercise and pharmacological stress. 

Patients with features of myocardial stunning 

during gated SPECT are likely to have severe 

coronary artery disease and should be considered 

for early revascularization 

 

REFERENCES: 
1] Lynne L. Johnson

 
, Stephen A. Verdesca, Wady 

Y. Aude, Rita C. Xavier Lorraine T. Nott, Michael 



 7 Egyptian J. Nucl. Med., Vol. 2, No. 1, Dec. 2010 

W. Campanella and Guido Germano-Post ischemic 

Stunning Can Affect Left Ventricular Ejection 

Fraction and Regional Wall Motion on Post-Stress 

Gated Sestamibi Tomograms. Journal of the 

American College of Cardiology, Volume 30, 

Issue 7, Pages 1641-1648, December 1997 

 
2] Itti E, Levy M, Pouillart F, Perez T, Bellorini 

M, Rosso J, Meignan M.. Thallium gated SPECT: 

relation between immediate post-stress evolution 

of ejection fraction and severity of perfusion 

pattern. Nucl Med Commun. 22(1):57-64; Jan2001 

 
3] Sharir T, Bacher-Stier C, Dhar S, Lewin HC, 

Miranda R, Friedman JD, Germano G, Berman 

DS. Identification of severe and extensive 

coronary artery disease by post exercise regional 

wall motion abnormalities in Tc-99m sestamibi 

gated single-photon emission computed 

tomography. Am J Cardiol. 1; 86(11):1171-1175, 

Dec 2000. 

 
4] Baker C, Rimoldi O, Camici P, Barnes E, 

Chacon M, Huehns T, Haskard D, Polak J, Hall R 

"Repetitive myocardial stunning in pigs is 

associated with the increased expression of 

inducible and constitutive nitric oxide synthases.". 

Cardiovasc Res 43 (3): 685–697(1999).   

 
5] Wittstein IS, Thiemann DR, Lima JA, et al. 

"Neurohumoral features of myocardial stunning 

due to sudden emotional stress". N. Engl. J. Med. 

352 (6): 539–548 (February 2005). 

 

6] Itti E, Levy M, Pouillart F, Perez T, Bellorini 

M, Rosso J, Meignan M.Nucl Thallium gated 

SPECT: relation between immediate post-stress 

evolution of ejection fraction and severity of 

perfusion pattern. Med Commun. 22(1):57-64, Jan 

2001. 

 

7] Hung, Chen CP, Yang KT.. Incremental value 

of ischemic stunning on the detection of severe 

and extensive coronary artery disease in 

dipyridamole Tl-201 gated myocardial perfusion 

imaging. Int J Cardiol. 20; 105 (1):108-110 Oct 

2005. 

 

8] Tanaka.H etal, Comparison of Post-Exercise 

and Post-Vasodilator Stress Myocardial Stunning 

as Assessed by Electrocardiogram-Gated Single-

Photon Emission Computed Tomography. Circ J  

69: 1338 – 1345, 2005. 
 

9] Hung, Lee KW, Chen CP, Yang KT, Lin 

WY.Department of Nuclear Medicine, Changhua 

Christian Hospital, Changhua, Taiwan.. Worsening 

of left ventricular ejection fraction induced by 

dipyridamole on Tl-201 gated myocardial 

perfusion imaging predicts significant coronary 

artery disease J Nucl Cardiol.13(2):225-232, Mar-

Apr2006. 

 

10] Heiba SI, Santiago J, Mirzaitehrane M, Jana S, 

Dede F, Abdel-Dayem HMTransient post ischemic 

stunning evaluation by stress gated Tl-201 SPECT 

myocardial imaging: Effect on systolic left 

ventricular function..journal of Nucl 

Cardio,9[5]:482-490, Sep-Oct.2002. 

 

11]  Petix NR, Sestini S, Marcucci G, Coppola A, 

Arena A, Nassi F, Taiti A, Guarnaccia V, Mennuti 

A, Mazzoni Can the reversible regional wall 

motion abnormalities on stress gated Tc-99m 

sestamibi SPECT predict a future cardiac event? J 

Nucl Cardiol. 12(1):20-31, Jan-Feb. 2005.

 

http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%234884%231997%23999699992%233676%23FLA%23&_cdi=4884&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1ea2014265d50bc65112a62c295cdc24
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%234884%231997%23999699992%233676%23FLA%23&_cdi=4884&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1ea2014265d50bc65112a62c295cdc24
http://www.ncbi.nlm.nih.gov/pubmed/11233553?ordinalpos=49&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11233553?ordinalpos=49&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11233553?ordinalpos=49&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11233553?ordinalpos=49&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11090786?ordinalpos=54&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11090786?ordinalpos=54&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11090786?ordinalpos=54&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11090786?ordinalpos=54&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11090786?ordinalpos=54&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://content.nejm.org/cgi/pmidlookup?view=short&pmid=15703419&promo=ONFLNS19
http://content.nejm.org/cgi/pmidlookup?view=short&pmid=15703419&promo=ONFLNS19
http://www.ncbi.nlm.nih.gov/pubmed/11233553?ordinalpos=49&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11233553?ordinalpos=49&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11233553?ordinalpos=49&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11233553?ordinalpos=49&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chen%20CP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yang%20KT%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lee%20KW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chen%20CP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yang%20KT%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lin%20WY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lin%20WY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Heiba%20SI%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Santiago%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mirzaitehrane%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jana%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dede%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Abdel-Dayem%20HM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Petix%20NR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sestini%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Marcucci%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Coppola%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Arena%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nassi%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Taiti%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Guarnaccia%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mennuti%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mennuti%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

