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ABSTRACT 
Background: Pre- and post-conditioning by transient episodes of 

ischemia render the myocardium more resistant to subsequent ischemia, 

a phenomenon known as ischemic pre-conditioning. This effect is 

thought to be partly mediated by endogenous adenosine. 

Aim of the work: : to investigate the efficacy and safety of intracoronary 

adenosine on myocardial perfusion in patients schedule for elective 

percutaneous coronary intervention. 

Patients and methods:  A prospective observational comparative study 

of 120 patients with coronary artery disease scheduled for elective 

percutaneous coronary intervention. Patients were randomly to receive 

intracoronary adenosine (n = 60 ) or placebo (n= 60), both groups were 

compared regarding clinical risk factors electrocardiographic, 

echocardiographic, cardiac troponin ,C-reactive protein, angiographic 

variables and major adverse cardiac events. 

Results: Among clinical risk factors, smoking and obesity were 

significantly higher in placebo group. ECG data, echocardiographic data, 

Troponin data and myonecrosis were not statistically significant different 

between both groups before and after percutaneous coronary 

intervention, but high sensitive C-reactive protein was statistically 

significantly higher post percutaneous coronary intervention in placebo 

group. There was no statistically significant difference between both 

groups regarding percutaneous coronary intervention results, 

periprocedural complications and short term clinical outcome.   

Conclusion: Myocardial preconditioning by intracoronary adenosine in 

patients schedule for elective percutaneous coronary intervention is safe 

but did not provide any benefit  in terms of decreasing periprocedural 

myonecrosis or improving short term clinical outcome. The elevation of 

high sensitive C-reactive protein is determined by more vessels 

manipulation by more pre dilation , post dilatation and more number of 

stents. 

Keywords: Myocardial Preconditioning; Adenosine; Percutaneous 

Coronary Intervention; C-reactive protein.…………………………………..

INTRO DUCTIO N 

Pre- and post-conditioning by transient episodes of 
ischemia render the  myocardium more resistant to 

subsequent ischemia, a phenomenon known as 

ischemic pre-conditioning.
1
 Pre-conditioning has 

been shown to improve outcomes in patients 

undergoing coronary artery bypass graft and 

elective percutaneous coronary intervention (PCI). 
2

It  is very well documented that there is a release of 

adenosine during ischemic preconditioning, which 

plays a key role in inducing cardioprotection. 
3
 The

mechanism of the protective effect of adenosine 

remains elusive. Postulated mechanisms include 

hyperaemia, 
4
, preconditioning, 

5
 anti-platelet effect,

6
and anti-inflammatory effect. 

7

Coronary angioplasty currently represents the most 

used revascularization strategy in patients with  

coronary artery disease. However PCI is associated 

with up to 30% incidence of myonecrosis, as     

reflected by elevation of cardiac enzymes in an 

otherwise successful procedure. 
8

Myonecrosis after PCI of varying extents has been 

shown to be associated with an increased risk of 
future adverse cardiac events including death and 

myocardial infarction. 
9

However, clinical studies with adenosine in humans 

have yielded mixed results. The aim of the our study 

was to investigate the benefits and safety of 

myocardial preconditioning by intracoronary 
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adenosine on myocardial perfusion in patients 

schedule for elective PCI. 

Our study is one of the few trials investigating the 

impact of adenosine bolus pretreatment on the 

incidence of myonecrosis in patients undergoing 

elective PCI as most of other studies done in setting 

of 1ry PCI during acute ST -elevation myocardial 

infarction (ST EMI) with conflicting results. 
10,11,12,13

 

PATIENTS AND METHO DS  

We conducted a single-center, prospective 

observational study that included 120 patients with 

established coronary artery disease by coronary 

angiography and scheduled for elective PCI in de 

novo native coronary lesions. Eligible patients were 

randomly allocated to receive intracoronary 

adenosine (n = 60) or placebo (n= 60) and all 

patients gave an informed consent before the 

procedure.  

The basic demographic data and clinical 

cardiovascular risk factors were collected including 

age, sex, smoking status (including shisha), 

hypertension, diabetes mellitus, hyperlipidemia, 
obesity and family history of ischemic heart disease. 

Exclusion criteria: 
1- Inability to give informed consent  

2- High-grade atrioventricular block, bradycardia 

with heart rate below 50 beats /minute.    

3- Severe bronchial asthma or treatment with 

theophylline 

4- Cardiogenic shock or left  ventricular ejection 

fraction (EF) ≤ 30% 

5- The occurrence of myocardial infarction one 

week or less before the study. 

6- Previous coronary artery bypass surgery (CABG) 

or previous PCI  

7- Patients with chronic total occlusion of coronary 

arteries  

8-Patients with two or multivessel  disease.   

All patients undergone clinical examination, ECG 

monitoring during the procedure with 12-lead ECG 

before and after PCI, Trans-thoracic 

echocardiography was performed before and after 

PCI, Laboratory investigation included cardiac 

enzymes by high sensitive Troponin –I and  

inflammatory marker by high sensitive C- reactive 

protein (hs-CRP) pre and 8-12 hours after PCI. All 

patients undergone coronary angiography by the 

standard Judkins technique, type of coronary lesions 

were assessed 
14

 and coronary artery stenosis greater

than 70% in multiple angiographic views was 

defined as severe disease. 
15

 PCI done according to

coronary angiography findings and the use of 

balloons for pre dilatation or post dilatation, stent 

type and the use of  glycoprotein II b/III a inhibitors, 
all were left  to the discretion of the individual 

operator. 

Patients randomized to the adenosine group were 

given 50 microgram adenosine 
16

, (diluted into 5 ml

normal saline) through the guiding catheter into the 

target coronary artery prior to guidewire 

advancement and for more than one lesion in same 

vessel another 50 microgram of adenosine were 

given  prior to intervention of the second lesion, 

while those randomized to the placebo were  given 5 

ml normal saline. 

Endpoints were chest pain, ST -T segment changes 

on the ECG during and after PCI, TIMI flow 
grade

17
, periprocedure complications e.g.

angiographic slow/no-reflow after PCI or distal 

embolization defined as a filling defect distal to the 

culprit  lesion on the angiogram at any time point 

after the first  balloon inflation 
18

 and high sensitive

Troponin - I and hs-CRP rise post PCI. 

Myonecrosis/Myocardial Infarction defined as an 

increase (peak value) in troponin -I ≥ 5 times the 

upper limit of normal (ULN). 
19

All patients underwent follow up for at least 3 

months for overall major adverse cardiac events 

(MACE) as death, need for target lesion 

revascularization (TLR), recurrent Myocardial 

Infarction (MI), heart failure (HF) and 

cerebrovascular event (CVE). 

STATISTICAL ANALYSIS 

Both groups were compared regarding clinical risk 

factors, electrocardiographic, echocardiographic, 

cardiac troponin, CRP, angiographic variables , PCI 

data and MACE  . 

All statistical analyses were generated based on 

intention-to-treat  and data were fed to the computer 

and analyzed using IBM SPSS software package 

version 20.0. (Armonk, NY: IBM Corp) Qualitative 

data were described using number and percent. 

Significance of the obtained results was judged at 

the 5% level. All P values were two‑sided and P < 

0.05 was considered statistically significant. The 

used tests were   :  

1- Chi-square test : for categorical variables, 

to compare between different groups 

2- Fisher‟s Exact  or Monte Carlo correction: 

for chi-square when more than 20% of the 

cells have expected count less than 5   

3- Student t -test : for normally distributed 

quantitative variables, to compare 

between two studied groups.  

RESULTS  

Baseline clinical Characteristics  

The study population included (120) patients 

scheduled for elective PCI, age range between 32 

and 88 years, with a mean age of 56 years and the 

majority were males (143 comprise 67% of the 

study population).  

As regard clinical risk factors in all the st udy 

population, 62 patients (51.7%) were smokers, 23 

patients (26.7%) had diabetes mellitus (DM), 64 

patients (53.3%) had hypertension (HTN), 26  
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patients (21.7%) had dyslipidemia, 11 patients 

(9.1%) had family history of ischemic artery disease 

and 59 patients (49.2%) were obese. Table (1) 

shows that there was no statistically significant 

difference between both groups except smoking and 

obesity as both were significantly higher in placebo 

group with significant (P value <0.05). 

Risk Factors

Total

(n= 120) 

Adenosine 

(n = 60)

Placebo 

(n = 60)



p

No. % No. % No. %

Male sex 81 67.5
39 65.0 42 70.0


2
=

0.342
0.697

Mean ± SD. 56.01 ± 
8.86

55.77 ± 
9.39

56.25 ± 
8.36

Mean ± 
SD.

56.01 ± 
8.86

55.77 ± 
9.39

t=0.298 0.766

DM 32 26.7 18 30.0 14 23.3 0.682 0.409

HTN 64 53.3 33 55.0 31 51.7 0.134 0.714

Dyslipidemia 26 21.7 9 15.0 17 28.3 3.142 0.076

Smoking 62 51.7 23 38.3 39 65.0 8.543
*

0.003
*

O besity 59 49.2 24 40.0 35 58.3 4.034
*

0.045
*

Family history of  
IHD 

1 0.8
0 0.0 1 1.7 1.008

FE
p=1.000


2
:  Chi square test FE: Fisher Exact    t: Student t-test 

P :p value for comparing between the two studied groups 

Table 1: Demographic and clinical characteristics of study population 

Baseline Diagnosis  

The majority of baseline diagnosis among the study 

population was previous STEMI in about 50 % of 

cases followed by previous non ST -elevation 

myocardial infarction (NSTEMI) in 35 %,  unstable 

angina in 11% and only 3 cases were stable angina 

with no statistically significant difference between 

both groups.  

ECG data 

Regarding baseline ECG changes, before PCI there 

was statistically significant difference between both 

groups, as more normal ECG and less ST -T changes 

were found in adenosine group compared to placebo 

, also regarding  improvement of ST-T changes after 

PCI, there were statistically significant increase in 

adenosine group compared to placebo group with 

significant (P value <0.05), but regarding new ST -T 

changes during or after PCI, were not statistically 

significant.  

Troponin-I data and hs-CRP data 

For Troponin-I before and after PCI there was no 

statistically significant difference between both 

groups. (Table 2) Regarding hs-CRP before PCI 

there was no statistically significant difference 

between both groups but after PCI  there was 

statistically significant  increase of hs-CRP after 

PCI in placebo group (P value <0.05). (Table 3) 

High sensitive Troponin I 

Adenosine 

(n = 60) 

Placebo 

(n = 60) 

 p 

No. % No. % 

Before PCI 
Normal 60 100.0 60 100.0 

- - 
Increased 0 0.0 0 0.0 

After PCI 
Normal 39 65.0 38 63.3 

0.036 0.849 
Increased 21 35.0 22 36.7 

x2:  Chi square test  hs-CRP :high sensitive C-reactive protein 

p: p value for comparing between the two studied groups 

Table 2: Comparison between the two studied groups according to High sensitive Troponin I  
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hs-CRP 

Adenosine 

(n = 60) 

Placebo 

(n = 60) 

 p 

No. % No. % 

Before PCI 
Normal 59 98.3 60 100.0 

1.008 
FE

p= 

1.000 Increased 1 1.7 0 0.0 

After PCI 
Normal 59 98.3 49 81.7 

9.259
*

0.002
*

Increased 1 1.7 11 18.3 

x2:  Chi square test     hs-CRP :high sensitive C-reactive protein 

p: p value for comparing between the two studied groups    FE: Fisher Exact  *: Statistically significant at p ≤ 0.05  

Table 3: Comparison between the two studied groups according to hs-CRP 

Echocardiographic data 

In the adenosine group there was statistically 

significant more cases with normal ejection fraction 

(EF %) compared with placebo group  with (P value 

<0.05). While patient with baseline mild LV systolic 

dysfunction were statistically significantly higher in 

placebo group compared with adenosine group  with 

(P value <0.05). Other parameters including left 

ventricular dimensions, left  atrial dimensions and 

regional wall motion abnormalities before PCI and 

after PCI were not of statistical significant 

difference between both groups. 

Angiographic data 

In adenosine group the culprit  artery was LAD in 65 

%, RCA in 18 %  and  LCX in 8 % of cases, while 

in placebo group LAD was in 75 %, RCA in 13 % 

and LCX in 8 % of cases with  no statistical 

significant difference between both groups and  the 

culprit  artery among all population groups was LAD 

in about 70 % of cases.    

PCI data 

There was statistically significant difference 

between patients in adenosine and patients in 

placebo group regarding type of  lesion, with more 

type A lesions and less type B lesions in adenosine 

than in placebo group, also two stents implantation 

was statistically significantly higher in placebo 

group compared with adenosine group  with 

significant P value (<0.05), (Figure 1) but there was 

no statistically significant difference between both 

groups regarding other PCI data including  pre-

dilatation, post dilatation and types of stents which 

were drug eluting stents (DES) in all patients except 

one bare metal stent (BMS) as available size in 

adenosine group. (Table 4) 

Fig. 1: Comparison between the two studied groups 

according to Number of stents 

PCI data 

Adenosine 

(n = 60) 

Placebo 

(n = 60) 

 p 

No. % No. % 

Type A lesion 51 85.0 39 65.0 
6.400 

0.011 

Type B lesion  9 15.0 21 35.0 0.011 

Pre-dilatation 
No 40 66.7 42 70.0 

0.154 0.695 
Yes 20 33.3 18 30.0 

Post-dilatation 
No 41 68.3 43 71.7 

0.159 0.690 
Yes 19 31.7 17 28.3 

Number of stents 
One  51 85.0 39 65.0 

6.400
*

0.011
*

Two 9 15.0 21 35.0 

Type of stent 
DES 59 98.3 60 100.0 

1.008 
FE

p= 

1.000 BMS 1 1.7 0 0.0 

Table 4: Comparison between the two studied groups according to PCI data
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Cardiology PCI results and complications  

There was no statistically significant difference 

between both groups regarding PCI data as chest 

pain, TIMI flow and periprocedural complications as 

slow flow, no reflow or distal embolization. After 

adenosine administration, there was no incidence of 

significant bradycardia, pauses, hypotension, 

ventricular arrhythmias or heart block and all the 

procedures were successful and uncomplicated.  

Relation between increase hs-CRP after PCI and 

data of placebo group 

In sub analysis of patients in placebo group with 

increased hs-CRP after PCI, there was no statistical 

significant relationship between rise of hs-CRP and 

patients risk factors , basal diagnosis , ECG data, 

Echo data , but there was significant st atistical 

relationship  between rise of hs-CRP and increased 

number of diseased  vessels, more type B-lesion in 

those patients and by more manipulation of diseased 

vessel througn pre dilatation, post dilatation and by 

increasing number of implanted stents (Table 5) 

Clinical outcome (MACE) data 

Short term follow up during both  in-hospital period 

and for at least three months after PCI for clinical 

outcome, there was no statistically significant 

difference between both groups regarding MACE 

including  death, MI, TVR, HF, CVE. (Table 6) 

PCI data 

hs-CRP after PCI 





FE
p 

Normal 

(n= 49) 

Increased 

(n= 11) 

No. % No. % 

Type of lesion 
A 38 77.6 1 36.4 

18.507
*

<0.001
*

B 11 22.4 10 63.6 

Pre dilatation 
No 38 77.6 4 36.4 7.257

*
0.012

* 

Yes 11 22.4 7 63.6 

Post-dilatation 
No 39 79.6 4 36.4 

8.267
*

0.008
* 

Yes 10 20.4 7 63.6 

Number of stents 
One  38 77.6 1 9.1 

18.507
*

<0.001
*

Two 11 22.4 10 90.9 

Type of stent 
DES 49 100.0 11 100.0 

– – 
BMS 0 0.0 0 0.0 


2
:  Chi square test                FE: Fisher Exact

p: p value for association between during/after PCI and ECHO *: Statistically significant at p ≤ 0.05  

Table 5: Relation between increase hs-CRP after PCI and PCI data of placebo group (n= 60) 

Clinical outcome (MACE)

Adenosine 

(n = 60)

Placebo 

(n = 60) 



FE

p

No. % No. %

Death 0 0.0 1 1.7 1.008 1.000

MI 0 0.0 0 0.0 -
-

TVR 1 1.7 0 0.0 1.008 1.000

HF 0 0.0 2 3.3 2.034 0.496

CVE 0 0.0 0 0.0 - -

x
2
:  Chi square test                 FE: Fisher Exact

p: p value for comparing between the two studied groups 

Table 6: Comparison between the two studied groups according to Clinical outcome (MACE)  

DISCUSSIO N 

Ischemic preconditioning is a powerful tool in 

which brief episodes of ischemia and reperfusion 

protect the heart from subsequent prolonged 

ischemia. 
1
 Pre-conditioning has been shown to 

improve outcomes in patients undergoing coronary 

artery bypass graft and elective PCI. 
2
 It   is very

well documented that there is a release of adenosine 

during ischemic preconditioning, which plays a key 

role in inducing cardioprotection. 
3

Percutaneous coronary intervention (PCI) is 

associated with up to 30% incidence of 

myonecrosis, as reflected by elevation of cardiac 
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enzymes in an otherwise successful procedure. 
20

Apart from side-branch occlusion, intimal dissection 

and coronary spasm, a possible aetiology of 

myonecrosis after PCI might be distal embolization 

of atherogenic materials from plaque disruption, 

causing obstruction of blood flow at capillary level 

resulting in micro-infarction.
21,22

 Using late

gadolinium enhancement  cardiac MRI before and 

shortly after PCI or CABG, found that 32% of 

patients had evidence of procedural myocardial 

injury. 
23

One animal study suggested endogenous release of 

adenosine could compensate for the distal 

embolization of small particles with adenosine 

pretreatment before guidewire advancement, they 

believe the hyperaemic effect might be sufficient to 

ameliorate distal embolization of relatively small 

platelet thrombi following elective PCI. 
24

Our study is one of the few trials investigating the 

impact of adenosine bolus pretreatment on the 

incidence of myonecrosis in patients undergoing 

elective PCI as most of other studies were done in 

setting of 1ry PCI during acute STEMI with 

conflicting results. Trials demonstrated that 

adenosine reduced infarct size, but did not reduce 

the primary clinical endpoint AMISTAD-I 
10

 and 

AMISTAD-II 
11

, while other trials demonstrated that

intracoronary adenosine did not attenuate infarct 

size and microvascular obstruction  using Tc-99 m 

sestamibi single-photon emission computed 

tomography (SPECT).
12,13

In our study, the mean  age of patients was 56 

years,, and 67% were males, 51.7% were smokers, 

26.7% had diabetes mellitus, 53.3% had 

hypertension, 21.7% had hyperlipidemia, and 49.2% 

were obese. Among these risk factors only smoking 

and obesity were higher in placebo  

group with statistically significant difference.  

Regarding ECG data, ECHO data and baseline 

diagnosis, there was no significant difference 

between both groups. Although no difference was 

observed in terms of troponin release and 

periprocedural myonecrosis or MI, there was a 

significant difference for increased hs-CRP in 

placebo group after PCI. In our study no significant 

statistical difference in studied groups as regards 

short term clinical outcome despite one patients 

died, and two patients had heart failure in placebo 

group while one patient had target vessel 

revascularization in adenosine group. Intracoronary 

administration of  adenosine in our study was safe 

with no major adverse effects were observed. 

In agreement with our results, stable patients in the 

PREVENT -ICARUS trial undergoing elective PCI, 

intracoronary adenosine was not associated with a 

reduction of periprocedural myocardial infarction, 

Thrombolysis In Myocardial Infarction flow, or in-

hospital death.
25

Similar findings have been observed in in RACE 

trial, presented at the Euro-PCR 2010, including 160 

patients undergoing elective PCI in which patient 

were randomized to pretreatment with clopidogrel 

or treatment with intracoronary adenosine (50 mic) 

before crossing with the wire, followed by an 

additional (50 mic) before initial balloon 

predilatation or stenting. Although no statistical 

significant difference was observed in terms of 

troponin release, adenosine was associated with a 

relevant reduction in periprocedural MI, defined as 

CK-MB release > 3 times the ULN. 
26

Contradicting to our study , Mohamed Shehata et al. 

in their study which included 100 diabetic patients 

with chronic stable angina were randomly assigned 

to undergo elective PCI with intracoronary 

adenosine;100 µg/stented vessel, (group-A, 50 

patients) or standard PCI (group-B, 50 patients). 

Their conclusion that in diabetic patients 

undergoing elective PCI, intracoronary adenosine 

was associated with decreased incidence of PCI-

related myocardial injury and improvement of left  

ventricular EF % after 3 months despite there was 

no statistically significant difference between both 

groups regarding incidence of major adverse cardiac 

events (MACE). 
27

Against our study , Chi-hang Lee et al. In their 

study of 62 patients undergoing elective  coronary 

angioplasty showed that pretreatment with 

intracoronary adenosine prevents the risk of 

periprocedural myocardial  infarction.
28

In our  current study the expected  occurrence of 

periprocedural  myonecrosis was absent, this may 

be potentially resulted from the low risk profile of 

our patients being not in acute coronary syndrome 

(ACS) sitting, our patients were patients  with single 

vessel disease and not for complex PCI  (e.g. 

multivessel disease  PCI , chronic total occlusion, 

thrombus-containing lesions, bifurcation, saphenous 

graft). 

In our study there was no statistically significant 

difference between both groups regarding baseline 

hs-CRP before PCI  but there was statistically 

significant increase after PCI  in placebo group with 

significant (P value <0.05). 

High sensitivity C-reactive protein (hs-CRP) is one 

of the most extensively investigated markers of 

inflammation and has been used to predict the risk 

of major adverse cardiac events in patients with 

stable and unstable coronary artery disease after 

PCI. 
29

Despite inflammation has a central role in the 

pathogenesis of atherosclerosis as well as plaque 

instability, neither the meta-analyses nor the 

JUPITER trial were able to answer the question if 

CRP is a causal factor in coronary heart disease or 

just an innocent bystander in inflammation, a well- 

accepted pathomechanism in atherosclerosis. 
30

Importantly, PCI itself causes an acute vascular and 

systemic inflammatory response, which is 

diminished by potent preprocedural antiplatelet 

(glycopro¬tein IIb/IIIa inhibitors, clopidogrel, and 

other P2Y12 inhibitors) and statin therapy. 
31

  Prior

studies exploring the relationship between hs-CRP 

and periprocedural MI have yielded conflicting 

results. 
32
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A prospective study by Joerg Herrmann et al among 

513 patients undergoing elective PCI and examined 

the relationship between pre  and postprocedural hs-

CRP levels and outcomes found that there was no 

relationship between hs-CRP and mortality and a 

weak univariate relationship with the combined end 

point of death or MI. 
33

Almagor M et al. measured serum CRP levels in 40 

patients. Group 1 consisted of 12 consecutive 

patients with stable coronary artery disease 

(CAD)who were at low risk, before and after 

elective coronary stent implantation. They 

compared the results in these patients to those of 

patients in 2 control groups: group 2 consisted of 12 

consecutive patients with non-STE-ACS who were 

undergoing coronary stent implantation, and group 3 

included 16 consecutive patients with stable or 

unstable CAD who were undergoing diagnostic 

coronary angiography only without PCI. They 

concluded that mechanical disruption of an 

atherosclerotic coronary plaque during elective 

coronary stent implantation in patients with stable 

CAD who are at low risk causes a systemic 

inflammatory response expressed by marked 

elevation in CRP concentration. 
31

Similar results by Ahmed Bendary et al. They 

measured hs‑ CRP in 60 patients divided into three

groups: Group I (20 patients with stable CAD 

undergoing elective PCI), Group II (20  patients 

with non STE-ACS undergoing PCI), and  Group III 

(20 patients with stable and unstable CAD 

undergoing angiography without PCI), their 

conclusion was that iatrogenic disruption of plaques 

by PCI in stable CAD  result ed in a significant rise 

of  hs CRP. However, this does not impact the  short 

term outcome. 
34

In our study and  in sub analysis of patients in 

placebo group with increase hs-CRP after PCI, 

trying to find any correlation between patients data 

and rise of hs-CRP, there was no statistical 

significant relationship between rise of hs-CRP and 

patients risk factors , basal diagnosis , ECG data, 

Echo data , but there was significant statistical 

relationship  between rise of hs-CRP and the more 

diseased vessels by more type B-lesion in those 

patients and by more manipulation of diseased 

vessel by pre dilatation , post dilatation and by more 

number of stents implanted, with significant P-

value, despite  not affecting our  study clinical 

outcome . All of these  factors may  cause more 

disruption of atherosclerotic plaque  which could 

induce more inflammatory response explaining 

increased hs-CRP. 

STUDY LIMITATIO NS 

Our study had a number of limitations, first  being a 

single center study and relatively small number of 

patients. Second we did not consider the option of 

double blind study as it  was almost impossible to 

blind the operators, as patients would develop 

transient heart block and bradycardia after 

adenosine administration so the operators have to 

pay close attention to monitor during the adenosine 

administration. A third limitation is that our patients 

were patients with only single vessel disease thus 

the results of our study may not be applicable to 

patients with multivessel disease. A fourth 

limitation is that we did not use other imaging 

modalities like myoview or cardiac magnetic 

imaging for detection of periprocedural myocardial 

infarction. 

CO NCLUSIO N 

Myocardial preconditioning by intracoronary bolus 

of adenosine in patients schedule for elective 

percutaneous coronary intervention is safe but does 

not provide any benefit  in terms of preventing 

periprocedural myonecrosis or MI and did not affect 

short term clinical outcome. 

The inflammatory response to percutaneous 

coronary intervention  by high sensitive C-reactive 

protien is determined by more manipulation of 

already more diseased vessels that required more 

pre dilation , post dilatation and more number of 

stents  and is not secondary to periprocedural 

myocardial injury and not affect short term clinical 

outcome. Further studies with a larger sample size 

are needed to provide more supporting results to our 

study. 
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