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Abstract

Background: no reflow has been recognized as a serious primary percutaneous coronary intervention-associated
complication, its incidence is related with poor clinical consequences. The goal of the present research is to evaluate
the angiographic and clinical determinants of no-reflow. Methods: The clinical and angiographic characteristics of
cases of primary percutaneous coronary intervention for acute ST-segment elevation myocardial infarction at the
Shaheedul-Mihrab center between January 2015 and September 2016, were retrospectively evaluated. Results: There
were 11.5% no-reflow cases. While diabetes, smoking history, sex category, and infarct location did not affect the
probability of no-reflow, a history of hypertension and older age did. A higher syntactic score, a greater thrombus

burden, and a low primary TIMI flow were all corelated with no re-flow.
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In order to reduce ischemic cardiac injury and
maintain
complete recovery of antegrade circulatory flow in
the obstructed coronaries is the cornerstone of

left ventricular systolic function,

treating acute ST-segment elevation myocardial
infarction (Kirma et al., 2008).

The 2 available strategies for reperfusion are PCI
and thrombolytic therapy. Many studies have been
demonstrated that a primary PCI is the preferable
perfusion option because of the high patency rate
of the culprit artery less bleeding risk and lower
mortality (Keeley, Boura, & Grines, 2003; Weaver
et al., 1997).

Primary (PCD) coronary
intervention is a gold standard for treating acute

percutaneous

ST-segment elevation myocardial infarction or
(STEMI), and its preferable when the time to
treatment is short and performed by experienced
operators (O’gara et al., 2013; Task Force
Members et al., 2012).

Angiographically successful PCI is defined as
minimal remaining stenosis of less than 10 % for
implanted stent and less than 50% for balloon
angioplasty in the absence of dissection affecting
blood flow, jeopardization of substantial side
(Writing Committee

branch or thrombus

! Copyright: Hassanain M. S. Abdulameer Almustafa, Ali Jaber Aboob Al-Mamoori, Ameer Ahmed Aljubawii, Hayder Abdul-Amir Makki Al-

Hindy

715


mailto:makihayder68@gmail.com

Almustafa HM S A, Mamoori A J A, Aljubawii A A, Al-Hindy H A A M (2022) Primary Percutaneous Coronary Interventions

Among Acute ....

Members et al., 2011).

In some patients, primary PCI has achieved
coronary reperfusion without myocardial actual
reperfusion, this situation is known as no-reflow.
Thus no-reflow phenomenon is described as TIMI
flow not more than three despite securing patency
of the culprit coronary vessel with the exclusion of
mechanical obstruction (dissection, obstructive
thrombus, or coronary vasospasm) (Harrison et
al., 2013).

The issue of no re-flow in case of primary PCl is a
major problem. No-reflow is related with greater
mortality, and poor LV systolic function, and the
treatment of no-reflow is conflicting (Aung Naing
et al., 2013; Bolognese et al., 2004), with no single
effective treatment strategy (Kloner, Ganote, &
Jennings, 1974). The occurrence of no re-flow
varies from 5 to 41 % in different clinical reports.
There is a lack of knowledge on the cause of the
no-reflow occurrence. In 1974, Kloner et al.
described no re-flow as a novel event. They show
that no reflow occurs in dogs 90 minutes after
coronary ligation (Kloner et al., 1974).

Possible mechanisms that contribute to no-reflow
the distal
microvasculature, reperfusion injury, ischemic
injury, susceptibility, endothelial
dysfunction, in situ distal thrombosis, and release
of vasoconstrictor (Reffemann & Kloner, 2004) .

include, embolization to

individual

Patients and methods

We retrospectively analyze the database and the
angiographic procedures of patients with acute
STEMI referred to Shaheedul-Mihrab center in
Babylon, Iraq who experienced primary PCI
during the interval from January 2015 to
September 2016.

Inclusion criteria were STEMI patient with angina
pain lasting not more than twelve hrs. before the
coronary intervention or 12 to 24 hours after
symptoms commencement with persistent chest
pain or hemodynamic instability. The exclusion
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criteria include patients who receive thrombolytic
and situations where there has already been a
coronary bypass graft.

Patients’ demographic details

The medical records of eligible patients were
reviewed. Atherosclerotic risk factors include age,
sex, history of DM, history of hyperlipidemia,
hypertension, tobacco smoking, family history of
ischemic heart disease, drug history, prior history
of CAD, and previous PCI or cardiac bypass
surgery were reported.

Procedures of coronary angiograms
and intervention

Two interventional cardiologists evaluated the
coronary angiograms. The syntax scores were
calculated for all patients using a syntax score
calculator, and TIMI flow in the culprit artery was
visually evaluated initially during the initial
diagnostic angiography and at the conclusion of
coronary intervention using TIMI flow grade
classification. For a more quantitative evaluation,
TIMI flow at the conclusion of the intervention
was also evaluated using TIMI frame count. All
angiogram films recorded with 15
frames/second. Coronary angiographic thrombus
burden was assessed using TIMI thrombus grade:

no angiographic evidence of

were

Grade zero:
thrombosis
Grade one: Probable thrombosis

Grade two: The thrombus’ largest diameter is <
half the artery width

Grade three: The largest diameter of thrombus is
more than half artery diameter and less than 2
artery diameters.

Grade four: Largest diameter of more than 2 artery
diameters.

Grade five: total occlusion of the artery due to
thrombosis (Sianos & Serruys, 2011)

The coronary intervention procedure is classified
as balloon angioplasty, balloon predilatation, and
stenting and direct stenting.

Statistical. analysis
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With the use of SPSS version 16, statistical studies
were carried out. To analyze the association
between categorical variables, chi-square was
utilized. Categorical parameters were stated as
the continuous
parameters were represented by means and

numerical variables, while

standard deviation.

The results

Baseline patient clinical data

Among the 113 patients enrolled in this study, no
reflow was detected in 13 patients (11.5%). No
significant alteration was found between normal
flow and the no re-flow patients concerning sex
category, smoking status, presence of diabetes,
and location of myocardial infarction. The
presence of hypertension and aging were
significantly related to the development of the no
re-flow phenomenon, (table 1).

Table 1: Clinical characteristics of the studied patients

Variable No re-flow (n=13) Normal flow (n=100) P-value
Age 69+7.621 57+11.039 0.001
Male 9(69.2 %) 54(54 %) 0.2
Diabetes mellitus 7(53.84%) 29(29%) 0.07
Hypertension 8(61.5%) 32(32%) 0.04
Current smoker 8(61.5) 38(38%) 0.9
Location of myocardial infarction
Anterior 9(69.2%) 62(62%)
Inferior 3(23%) 23(23%) 0.8
Other 1(7.6%) 15(15)

Higher syntax score, higher thrombus burden, initial TIMI flow, and predilatation of the lesions of
coronary arteries before stenting were significantly associated with the progress of no-reflow, while the
culprit lesion and lack or presence of collaterals did not significantly increase the risk of no-reflow.
(Table 2)

Table 2: Angiographic features of the no-reflow versus reflow patients

Variable | No re-flow | Normal flow | P-value
Culprit's vessel
LAD 9 62
LCX 1 14 0.6
RCA 3 24
Syntax score 17.9+4.89 12.8+8.56 0.04
Thrombus burden
0-1 0 45
2-3 2 32 0.001
4-5 11 23
Collaterals
0-1 12 76
2 1 4 0.3
3 0 9 ’
4 0 11
Method of reperfusion
Balloon angioplasty 1 2 0.008
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Balloon angioplasty and stenting 10 38
Direct stenting 2 60
Initial TIMI flow
0 11 23
1 5
0.001
2 2 36
3 36
Discussion The risk of no re-flow in this study was not

Early diagnosis is essential
with
AMI because it is the most prevalent cause of
debility and mortality worldwide (Al-Shamma,
Alkhafaji, & Al-Hindy, 2022; Shaker et al., 2020).
In the contemporary era, an intense considerate of
the pathophysiology of coronary arteriosclerosis as

the basic mechanism of acute myocardial

in treating of

individuals assumed or confirmed

infarction has conducted studies toward detailed
microvascular dynamic changes as possible
diagnostic means for the clinical setting (Al-Saad
etal., 2020; Alhaideri et al., 2022; Ghazi, Al-Taee,
& Al-Hindy, 2020; Kazaili et al., 2021; Mousa, Al
Saffar, & Al-Hindy, 2020). In this study, the no-
reflow phenomenon was detected in 13 cases
(11%),
international data, which report a no-reflow
phenomenon rate of 5 to 41% (Niccoli et al.,
2009).

The exact cause of no-reflow is not so clear,
possible etiologies include coronary artery spasm,
dysfunction of the coronary microvasculature,
distal embolization, ischemic injury, reperfusion
injury, and increased platelet activity, the release
of vasoconstrictors and endothelial dysfunction
(Galasso et al.,, 2014). Advancing age was
associated  significantly = with
phenomenon. As well, comorbidities, delayed
hospitalization, heavy calcification of coronary
artery, more complex coronary lesions, and
dysfunction of microvasculature are more
common in an elderly patient and can explain the
less successful primary PCI in this age category
(Yang et al., 2020).

this result was comparable to the

no re-flow
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significantly associated with smoking habits and
diabetes, though smoking and diabetes are well-
known risk factors for atherosclerosis, endothelial
dysfunction, and microvascular dysfunction
(Messner & Bernhard, 2014). We cannot explain
theoretically this result, possibly a small sample
size can attribute to this controversy. Meanwhile,
hypertensive patients were at greater risk for a no-
reflow phenomenon, which is similar to several
articles.

In this study, the location of myocardial infarction
and the culprit's vessel does not affect the chance
of no-reflow. Large recent meta-analysis of 27
prospective and retrospective studies show also no
correlation between no-reflow and the anatomical
location of infarction (Fajar, Heriansyah, &
Rohman, 2018).

In our investigation, therc was a statistically
significant correlation between initial TIMI flow,
thrombus burden, modality of reperfusion, and no
re-flow in terms of angiographic parameters.
While the risk of the no-reflow event, was
unaffected by the existence or lack of collaterals.
In patients undergoing primary PCI, De Luca et
al. demonstrated that early TIMI flow is a robust
predictor of intervention and
accomplishment TIMI flow,
myocardial blush grade two or three, and minimal
myocardial damage (De Luca et al., 2004). A high
initial thrombus burden was an independent
predictor for no re-flow and possibly related to the
higher risk of distal embolization (Chen et al.,
2012).

Finally, direct stenting without predilatation has
been correlated with a lower risk of no-reflow in

successful
of normal
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the current study. Direct stenting without
predilatation is a possible interventional approach
that has been used successfully during primary
percutaneous coronary intervention (Antoniucci
et al., 2001). However, Balloon predilatation
before stent implantation during the primary PCI
can lead to manipulation thrombus, dislodgment,
distal embolization, and subsequently no-reflow.
In some clinical situations, balloon predilatation is
unavoidable especially if the distal stent landing
zone is not visible. In our study, the choice of
direct stenting versus balloon predilatation and

stenting was the decision of the operator.

Conclusion

No re-flow occurring in patients with a primary
PCI was 11.5%, which was more likely to occur in
elderly and hypertensive patients. There was a high
syntax score, low initial TIMI flow, and higher
thrombus burden among the patients.
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