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TIMI (Thrombolysis in Myocardial Infraction) flow grade in ST 
Elevation Myocardial Infarction after Primary Percutaneous 
Intervention 
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ABSTRACT

Background: Timely reperfusion, preferably by primary percutaneous 
intervention (PCI) has been the guiding-principle for the treatment of 
patients with acute ST-elevation myocardial infarction (STEMI). TIMI 
flow grade of the culprit lesion after the procedure have shown to have 
significant implication in clinical outcome. 
Objective: We aimed to study the relation of TIMI flow grade with the in-
hospital outcome and complication among patients of STEMI.
Methods: All consecutive acute STEMI patients undergoing primary PCI 
during the study period (January 2020 to June 2020) were analyzed for 
correlation between TIMI flow grade and clinical outcome during the 
hospital stay. Prior approval was taken from institutional review board. 
The study design was retrospective observational study.
Result: 51(55%) patients had achieved the TIMI 3 flow after the primary 
PCI. Number of patients achieving TIMI flow of 2,1 and 0 after the 
procedure were 34(37%),6(6.5%) and 2(2%). Incidence of traditional risk 
factors like dyslipidemia, diabetes, hypertension was higher in TIMI flow 
<2 . TIMI flow <2  was also associated with more adverse events namely 
cardiogenic shock, arrythmias, in-hospital mortality and overall major 
adverse cardiovascular events.
Conclusion: Patients with dyslipidemia had poor TIMI flow grade during 
primary PCI. Similarly, patients having hypertension, diabetes mellitus and 
late presentation showed tendency for TIMI flow <2 . Also, the poor TIMI 
flow grade after primary PCI had unfavorable the clinical outcomes like 
increased complications and mortality. 
Keywords: Primary percutaneous intervention (PCI), ST elevation MI 
(STEMI), TIMI flow grade
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INTRODUCTION

Reperfusion therapy has been the cornerstone 
for the treatment of patients with acute ST-
elevation myocardial infarction (STEMI). Primary 
percutaneous coronary intervention (PCI) is 
currently the method of choice and the best 
reperfusion strategy for patients presenting with 
STEMI. It has persistently shown to reduce cardiac 
mortality and re-infarction over the last decades.1,2 
Timely reperfusion of the infarct-related coronary 
artery using fibrinolysis or PCI is central to optimal 
STEMI treatment. 3-5

The benefits of reperfusion therapy have been 
attributed to the prompt reestablishment of 
normal blood flow in the infarct-related artery, 
defined as thrombolysis in myocardial infarction 
(TIMI) 3 flow. TIMI flow grades have significant 
prognostic implication among patients undergoing 
reperfusion therapy for STEMI.6-9 The TIMI 
Coronary flow grading is an effective and well-
studied grading system of coronary reperfusion 
on angiogram. Achieving earlier TIMI grade 3 
flow has been correlated with improved survival 
in both reperfusions with thrombolysis or primary 
percutaneous coronary intervention (PCI) and can 
also stratify patients at low to high risk for mortality 
and other complications post-STEMI. TIMI flow 
grading has proven a useful tool in patients with 
acute MI and is used routinely in clinical practice.10,11 
Because of its significant relevance to the overall 
outcomes, multiple investigations have focused on 
describing risk factors and strategies to minimize 
TIMI flow grades 0 to 2 following reperfusion. 

The primary objective of the study is to evaluate 
the clinical outcome and major cardiovascular 
complications at index hospitalization in the 
patients of acute STEMI undergoing primary 
PCI with or without re-established TIMI 3 flow in 
infarct related artery. We also aimed to investigate 
correlation of TIMI flow grade with various variables 
like complexities of coronary lesion, diabetes, age 
and left ventricular ejection fraction. We hope that 
our data would help to identify and predict high 
risk STEMI patients and appropriate measures can 
be planned to optimize the reperfusion therapy. 
We can translate this knowledge for the better 
management of STEMI patients in the context 
resources poor situation like Nepal.

MATERIALS AND METHODS 

The current study was hospital based, retrospective 

observational study. Data from consecutive patients 

admitted between 1st January 2020 and 30 June 
2020 treated with primary PCI for acute STEMI in 
Shahid Gangalal National Heart Centre (SGNHC) 
were included in the study. Prior approval was taken 
from the institutional review board of SGNHC. The 
acute STEMI patients with no coronary intervention 
or unavailable data were excluded from the study. 
Also, STEMI patients with attempted PCI (inability 
to pass coronary wire across culprit lesion) were 
not included in the study. Acute STEMI was defined 
as per fourth universal definition of myocardial 
infarction.12

All interventions were performed according to 
current standard guidelines. Patients received 300 
mg aspirin orally, 300 to 600mg clopidogrel and 
a weight adapted dose of intravenous heparin 
during the procedure as per hospital protocol. 
Other medications, including betablockers, ACE 
inhibitors, nitrates, statins were administered at the 
discretion of the treating physician.

The antegrade radiocontrast flow of the infarct-
related artery was determined on the final coronary 
angiography of the patient by the use of TIMI flow 
criteria. The TIMI flow grades were defined as 
follows:13,14

Grade 0 (no perfusion): There is no antegrade flow 
beyond the point of occlusion.

Grade 1 (penetration without perfusion): The 
contrast material passes beyond the area of 
obstruction but “hang up” and fail to opacify the 
entire coronary bed distal to the obstruction for the 
duration of the cineangiographic filming sequence.

Grade 2 (partial perfusion): The contrast material 
passes across the obstruction and opacifies the 
coronary bed distal to the obstruction but the rate 
of clearance from the distal bed are perceptibly 
slower than its entry into or clearance from 
comparable areas not perfused by the previously 
occluded vessel.

Grade 3 (complete perfusion): Antegrade flow 
into the bed distal to the obstruction occurs as 
promptly as antegrade flow into the bed proximal 
to the obstruction, and clearance of contrast 
material from the involved bed is as rapid as 
clearance from an uninvolved bed in the same 
vessel or the opposite artery.

Thrombus burden(TB) was also calculated 
according to previous studies.15 TB was graded (G) 
as G0 = no thrombus, G1 = possible thrombus, G2 
= small [greatest dimension ≤ 1/2 vessel diameter 
(VD)], G3 = moderate (> 1/2 but < 2VD), G4 = large 
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(≥ 2VD), G5 = unable to assess TB due to vessel 
occlusion. Patients with G5 were reclassified to a 
thrombus category after flow achievement either 
with a guidewire or a small (1.5 mm) balloon. 

The incidence of major adverse cardiac events 
(MACE) was compared in relation with TIMI flow. 
MACE  was defined in our study as in hospital 
mortality, re-infarction and infarct-related artery 
revascularization, stroke and development of 
cardiac failure requiring inotropic support.16  
Individual adverse events studied were in-hospital 
outcomes, mechanical complications(like acute 
mitral regurgitation, ventricular septal rupture, 
cardiac rupture), electrical complications (like 
sustained ventricular tachycardia/fibrillation, atrial 
fibrillation, brady-arrythmia requiring temporary 
pacemakers) and reinfarction/reintervention.

Statistical analysis
Data analysis was performed using Statical package 
for Social Sciences SPSS (Version 16.0, SPSS Inc, 
Chicago, IL). Continuous variables were expressed 
as mean + SD whereas categorical data were 
expressed in frequency and percentages. Chi square 
test or Fischer exact test was used to analyze the 
categorical data whichever applicable. Differences 
in continuous variables will be analyzed using the 
Student’s t test. P-values < 0.05 was considered 
statistically significant.

RESULTS

Total of 93 patients of acute STEMI who underwent 
primary PCI were analyzed during the study period. 
Out of 93 patients, 51(55%) patients had achieved 
the TIMI 3 flow after the primary PCI. Number of 

patients achieving TIMI flow of 2,1 and 0 after the 
procedure were 34(37%), 6(6.5%) and 2(2%). Mean 
age of patients that achieved TIMI flow 3 and TIMI 
flow < 2 were 58 ± 11.5years and 57 ± 13 years 
respectively. 

In TIMI flow 3 group, 84% of the patients were male 
whereas in TIMI flow <2, 66% of the patients were 
male (p value 0.105).

Baseline characteristics of the patients are 
presented in table 1. There was statistically higher 
incidence of dyslipidemia in patients with TIMI flow 
<2. Compared to the patients achieving TIMI 3 
flow, the patients with TIMI < 2 were more likely to 
be diabetic, hypertensive and delayed presentation 
though not statistically significant. Surprisingly, 

Table 1: Baseline characteristics of patients 
undergoing primary PCI
Variables TIMI flow 

= 3 
TIMI 
flow ≤ 2 p-value

Delayed arrival 
(>12 hrs) 7(16%) 5(9.8) 0.39

Hypertension 18(35%) 22(52) 0.06

Diabetes 15(29%) 13(31) 0.76

Dyslipidemia 4(8%) 9(21) 0.04
Known 
ASCVD* 4(8%) 3(7) 0.94
Current tobacco 
smoker 15(29%) 6(14) 0.10
Family history 
of CAD** 3(6%) 4(10) 0.94
*ASCVD: Atherosclerotic Cardiovascular Disease, 
**CAD: coronary artery disease

Table 2: Clinical status of patients at presentation

Killip Class
TIMI flow 
= 3

TIMI flow 
≤ 2

p-value

        Class 1 40(78%) 25(60%) 0.1

        Class 2 12(23%) 9((21%) 0.513

        Class 3 0(0%) 5(14%) NA

Cardiogenic 
shock requiring 
hemodynamic 
support

0(0%) 2((5%) NA

DAPT* received 
at first medical 
contact outside

46(90%) 38(90%)

*DAPT: dual antiplatelets

Table 3: Angiographic data of patients in relation to 
TIMI flow grade

Variables TIMI flow=3 
TIMI flow 
≤ 2

  Left anterior descending 28(54) 26(64)
  Right coronary 19(37) 12((29)

  Left circumflex 5(10) 3(7)

  Left main 0(0) 1(2)

No of coronary arteries 
with significant lesion

                       SVD 28(59) 20(48)

                       DVD 18(35) 6(15)

                       TVD 6(12) 15(37)

Thrombus Burden

Low burden 
(grade 0, 1, 2)

44(86) 35(69)

High burden 
(grade 3, 4)

7(14) 7((17)
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percentage of smokers in TIMI 3 flow were more 
but it was also not statistically significant. We also 
found patients with TIMI flow <2 was more likely to 
have higher killip class. Two patients presented in 
cardiogenic shock in this group

The angiographic parameters are also different 
between two groups (table 3). Triple vessel disease 
was more common in patients in TIMI flow <2(37% 
vs 12%) whereas patients with TIMI 3 were more 
likely to have single vessel disease (59% vs 48%) or 
double vessel disease (35% vs 15%).

The patients with TIMI <2 had more adverse 
in-hospital outcomes as mentioned in table 4. 
The incidence of major adverse cardiac events 
(MACE) – as defined in our study previously was 
significantly higher in patients with TIMI flow <2 
(p=0.008). Similarly, when we analyzed individual 
adverse outcomes, the study found that incidence 
of cardiogenic shock, electrical complications and 
mortality were statistically higher in patients with 
TIMI flow <2.

DISCUSSION

As primary PCI is becoming more accessible 
for acute STEMI patients, the assessment of 
procedural success including like TIMI flow grade 
and other objective assessments are increasingly 
being recognized. No reflow and TIMI < 2 flow 
is a condition with possible multi-factorial 
mechanisms, like microvascular damage or spasm, 
capillary plugging, distal embolization, residual 
stenosis, dissection, increased thrombus burden .17

The previous studies have identified various factors 

like TIMI 0 flow at initial angiography, anterior 
myocardial infarction, increased blood sugar level 

as predictors of TIMI <2.18. In our study also, we 
find various risk factors were associated with 
poor TIMI flow after the primary PCI. Incidence of 
dyslipidemia was significantly higher and there was 
trend towards higher incidence of hypertension, 
diabetes and delayed presentation with post 
procedure TIMI <2.  Kammler et al19 found four 
independent predictors of TIMI <2 namely 
prehospital thrombolytic therapy, cardiogenic 
shock, three vessel disease, and diabetes mellitus 
and  most powerful predictors being cardiogenic 
shock and three vessel disease. Prehospital 
thrombolytic therapy and diabetes mellitus were 
also associated with a higher probability of a TIMI 
<2.

Similarly, post procedure TIMI flow also corelates 
with clinical outcomes. Metha et al20 found patients 
with TIMI <2 were more likely to have experienced 
an adverse event during the procedure. The 
incidence of sustained hypotension, requirement 
for endotracheal intubation or cardio-pulmonary 
resuscitation, and death was more common in this 
group of patients during primary PCI. The increased 
complications in the catheterization laboratory 
were further reflected in the higher rates of virtually 
all adverse events seen during hospital stay in 
patients with TIMI 2 flow, resulting in longer length 
of stay in these patients. Our study also found that 
that incidence of MACE was significantly higher in 

TIMI flow <2. There was also association of post 
procedural TIMI flow and mortality, arrythmias and 
cardiogenic shock.

Thus, our findings underscore the importance 
of preventing the development of low TIMI flow 
score and to utilize optimal strategy to improve 
outcomes and decrease resources utilization in 
patients. However further studies larger scale are 
warranted to definitely identify the strength of 
adverse factors and low post procedure TIMI flow 
grade. In this way, we can stratify the patients in 
different risk group, anticipate the complications 
and outcome. Finally, we can plan beforehand to 
improve the final outcome of the PCI and increase 
survival of the patients.

The main limitation of our study is that it was a 
retrospective observational study. There may be 
unknown confounding factors that may have effect 
the results. The sample size was also relatively small. 
So, the study might not have adequate power to 
differentiate the outcome of different variables in 

Tamrakar et al. TIMI flow grade in STEMI ...

Table 4: In-hospital clinical outcome of the patients

Variables TIMI 
flow =3 

TIMI 
flow ≤ 2 P-value

Cardiogenic 
shock/need 
of ionotropic 
support

4(8%) 11(26%) 0.017

Mechanical 
complication 5(10%) 6(14%) 0.5

Electrical 
complication 3(6%) 8(19%) 0.05

Reinfarction /
Reintervention 1(2%) 4(10%) 0.1

Mortality 0(0%) 7(17%) 0.002

Any MACE 11(26%) 20(48%) 0.008
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relation to TIMI flow.

CONCLUSION 

Our study showed dyslipidemia was associated 
poor TIMI flow grade during primary PCI. Similarly, 
various baseline risk factors like hypertension, 
diabetes mellitus and late presentation showed 
tendency for TIMI flow <2 though not statistically 
significant.   The study also found TIMI flow <2 
during the procedure were more likely to have 
increased complications and mortality. Hence, we 
recommend appropriate measures to be taken for 
the good TIMI flow after the primary percutaneous 
intervention.
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