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Abstract: Objective: The resolution of ST-segment elevation (>50%) indicates successful reperfusion with thrombolytic
therapy. The aim of this study is to evaluate the relation of ST-segment resolution post-primary percutaneous
cardiac intervention (PCI) with in-hospital mortality and coronary thrombolysis in myocardial infarction (TIMI)
blood flow.
Methods: This study is a single-centred retrospective study. The study enrolled 100 patients who were referred to 
the Nasiriya Heart Centre for primary PCI. We measured the ST segment amplitude in the lead with the highest 
elevation prior to primary PCI and assessed the ST-segment elevation post-primary PCI. The ratio of ST-segment 
resolution was calculated and considered complete if reaches ≥70% from the initial ST-segment elevation. We 
assessed the association of ST-segment resolution with in-hospital mortality.

Results: Analysis of the electrocardiogram (ECG) showed that 21 patients (21%) had complete ST-segment (≥ 
70%) resolution. No significant association was shown between ST-segment resolution and in-hospital mortal-
ity. Two out of 21 patients with complete ST-segment resolution died in the hospital and 6 out of 79 patients 
with incomplete ST-segment resolution died (P=0.77). There is no significant association between ST-segment 
resolution and coronary TIMI flow g rades. In patients with complete ST-segment resolution, 19 patients had 
TIMI III flow and 2  patients had TIMI II fl ow. In  patients with incomplete ST-segment resolution, 72  patients 
had TIMI III flow, 6 patients had TIMI II flow; and 1 patient had no-reflow (P=0.84).
Conclusion: Complete ST-segment resolution in post-primary PCI settings has no significant association with 
in-hospital mortality. Absent or incomplete ST-segment resolution is not necessarily an indicator of coronary 
artery re-occlusion after primary PCI.
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1. Introduction

Reperfusion strategies are the cornerstone treatment of ST-

segment elevation myocardial infarction (STEMI). Successful

reperfusion leads to patent coronary arteries and prevents

microvascular dysfunction (1). The assessment of coronary

flow after reperfusion can be assessed using electrocardio-

gram (ECG) to detect the resolution of ST-segment elevation.

The resolution of ST-segment elevation (>50%) indicates suc-

cessful reperfusion with thrombolytic therapy (2). However,

the absence of ST-segment resolution may not indicate oc-

cluded coronary arteries. Only 35%-40% of patients have

complete ST-segment resolution after thrombolytic therapy

(3,4). Furthermore, complete ST-segment resolution to pre-

dict thrombolysis in myocardial infarction (TIMI) III flow

post-thrombolytic therapy has 80% accuracy (5).

The aim of this study is to evaluate the association of ST-

segment resolution in post-primary percutaneous cardiac in-

tervention (PCI) with the in-hospital mortality and coronary

TIMI blood flow. Also, we aim to identify any possible clinical

predictors of ST-segment resolution.

2. Methods

2.1. Study population and data collection

This study is a single-centred retrospective study. The study

included reviewing the medical records of all patients admit-

ted to our centre with the diagnosis of STEMI. The diagnosis

of STEMI was based mainly on symptoms and the ECG crite-
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ria with (ST-segment elevation of ≥1 millimetres (mm) in at

least 2 contiguous leads). Cardiac biomarkers were also mea-

sured (6). The patients were referred to the Nasiriya Heart

Centre for primary PCI. We extracted the demographic data

of the patients, analysed ECG findings with measurement of

ST segment amplitude in the lead with the highest eleva-

tion prior to primary PCI and assessed the ST-segment ele-

vation post-primary PCI (7). The ratio of ST-segment resolu-

tion was calculated and considered ST-segment resolution as

complete, if reaches ≥70% from the initial ST-segment eleva-

tion (8). The ECG prior to referral was done within 10 min-

utes of presentation and repeated 60 minutes post-primary

PCI.

We analysed the in-hospital mortality and the coronary TIMI

blood flow grading for all patients. We assessed the associa-

tion between ST-segment resolution and in-hospital mortal-

ity and TIMI coronary blood flow.

2.2. Statistical analysis

The analysis was done using the SPSS software (IBM SPSS

Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp).

The analysis included descriptive data and frequencies, the

use of the Chi-squared test for categorical variables, the t-test

for continuous variables, and linear regression analysis. The

P-value was considered significant if less than 0.05.

2.3. Ethical consideration

the study had been conducted based on the principles out-

lined in the Declaration of Helsinki.

3. Results

The study enrolled 100 patients who were admitted to

Nasiriya Heart Centre with the diagnosis of acute STEMI.

The patients’ age ranged between 23 to 84 years (mean=58

years), with 72 patients being male (72%). All patients were

treated with primary PCI. History of diabetes mellitus (DM)

was reported in 40 patients (40%), hypertension in 54 pa-

tients (54%), smoking in 59 patients (59%); and a history of

ischemic heart disease in 23 patients (23%).

The main presenting symptom is chest pain in 95 patients

(95%), epigastric pain in 2 patients (2%); and dyspnoea in

3 patients (3%). Arrhythmias prior to primary PCI were re-

ported as ventricular fibrillation (VF) in 2 patients and ven-

tricular tachycardia (VT) in 3 patients. Complete heart block

occurred in 3 patients that needed a temporary pacemaker.

During angiography, the number of diseased vessels was

single-vessel disease in 50 patients (50%) involving only the

culprit lesion. Two-vessel disease was found in 18 patients

(18%) and multi-vessel disease in 32 patients (32%).

The infarct-related artery was the left main stem (LMS) in 1

patient (1%), left anterior descending (LAD) artery in 48 pa-

tients (47%), left circumflex (LCX) artery in 14 patients; and

right coronary artery (RCA) in 37 patients (37%).

Primary PCI successfully restored coronary blood flow with

TIMI III flow in 91 patients (91%). In 8 patients (8%), the

TIMI flow was II, and only 1 patient (1%) with no-reflow. In-

hospital mortality was reported in 8 patients (8%).

Analysis of the ECG before and after primary PCI showed that

21 patients (21%) had complete ST-segment (≥70%) resolu-

tion and 79 patients (79%) had incomplete (<70%) resolution

of ST-segment.

Our study showed no significant association between ST-

segment resolution and in-hospital mortality. Out of 21 pa-

tients with complete ST-segment resolution, 2 patients died

in the hospital. Out of 79 patients with incomplete ST-

segment resolution, 6 patients died (P=0.77) (Figure1).

There is no significant association between ST-segment reso-

lution and coronary TIMI flow grades. In patients with com-

plete ST-segment resolution, 19 patients had TIMI III flow

and 2 patients had TIMI II flow. In patients with incomplete

ST-segment resolution, 72 patients had TIMI III flow, 6 pa-

tients had TIMI II flow; and 1 patient had no-reflow (P=0.84)

(Figure 2).

Multi-regression analysis shows no significant association

between ST-segment resolution and age (P=0.42), gender

(P=0.92), history of DM (P=0.82), history of hypertension

(P=0.08), smoking (P=0.75); and history of ischaemic heart

disease (P=0.98).

4. Discussion

Complete coronary perfusion after STEMI is the goal of any

intervention to improve the short and long-term outcomes of

the patients. Studies evaluated the resolution of ST-segment

elevation after thrombolytic therapy and primary PCI as a

predictor of complete coronary perfusion. Our study showed

that complete ST-segment resolution occurred in 21% of pa-

tients admitted for primary PCI.

There was no significant association between complete ST-

segment resolution and short-term mortality or TIMI grade

of coronary artery flow. However, the follow-up was lim-

ited to the duration of the index hospitalization. There are

differences in the results of previous studies which could

be related to different methodologies. A sub-analysis of

the ATLANTIC trial found that complete ST-segment reso-

lution (≥70%), measured one-hour post-primary PCI, oc-

curred in only 54.9% of patients. Patients with complete

ST-segment resolution had lower 30-day mortality [OR=0.43,

(95% CI: 0.19,0.97), P=0.04] and major composite cardio-

vascular adverse outcomes [OR=0.35, (95% CI: 0.19,0.65),

P<0.01] (9). Another study showed the use of aspiration

thrombectomy results in 51.4% complete ST-segment reso-

lution vs 35.6% with conventional primary PCI. However, the

3-year follow-up showed no difference in outcomes between

the two groups (10).

A large study with a 5-year follow-up reported a 31% rate of

complete ST-segment resolution with a 6.8% mortality rate

vs 8.3% mortality rate in patients with no ST-segment reso-

lution [adjusted hazard ratio (HR)=0.91, (95% CI: 0.61,1.33),

P=0.607] (11).

In the HORIZONS-AMI ECG sub study, complete ST-segment
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Figure 1 Association between ST-segment resolution and in-hospital mortality post-primary PCI

Figure 2 Association between ST-segment resolution and coronary TIMI flow grade post-primary PCI
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resolution was detected in 50.1% of patients. The 3-year out-

comes were favourable with complete ST-segment resolu-

tion in comparison with no resolution; mortality was 5.6%

vs 8.9% (P=0.03). The major cardiovascular events rate was

19.6% with complete resolution vs 29.9% with no resolution

(P=0.0001) (12).

In the ECG analysis of the patients enrolled in the (APEX-

AMI) Trial, 90-day outcomes were lower with complete ST-

segment resolution. The mortality was 2.9% with complete

resolution vs 8% with no resolution (P=0.001). The rate of

death, congestive heart failure, and shock composite out-

comes was 5.6% with complete resolution vs 14.9% with no

resolution (P=0.001) (13).

Many studies indicated the prognostic significance of com-

plete ST-segment resolution post-primary PCI (14,15). How-

ever, our study showed no prognostic significance during the

index hospitalization. Our results were consistent with an-

other study that reported no significant effects of complete

ST-segment resolution on mortality (16). No changes in the

standard management are required in patients with no com-

plete ST-segment resolution.

5. Limitations

The results of the study are limited by the small sample size,

no identification of the total ischaemic time (onset of chest

pain to time of reperfusion), the short duration of follow-up;

and no imaging studies included in the assessment.

6. Conclusion

Complete ST-segment resolution in post-primary PCI set-

tings has no significant association with in-hospital mortality

nor with coronary TIMI III flow. Absent or incomplete ST-

segment resolution is not necessarily an indicator of coro-

nary artery re-occlusion after primary PCI.
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