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Abstract

Introduction. Silent myocardial ischemia (SMI) is a condition marked by decreased
oxygen-rich blood flow to the heart that doesn’t involve any chest pain or other angina
symptoms like dyspnea, nausea and diaphoresis. Only about 20 to 30% of all SMl are silent,
and only about 5% of SMl in early treadmill-testing show signs of an adverse diagnosis.
Purpose. To quantify the prevalence of risk factors for silent myocardial ischemia in
anterior STEMI patients receiving primary percutaneous coronary intervention (PCl).
Materials and methods. This prospective observational study included 50 patients
diagnosed with anterior STEMI from the department of cardiology at Basrah Cardiac
Center. There were two groups of patients: Group (A) included patients with TMT Positive,
and Group (B) included patients with TMT Negative.

Results. At 6 months follow up, 15 patients (30%) had a positive treadmill test, while
35 patients (70%) were negative. The 15 patients who had a positive treadmill test were
80% male and 20% female. The mean age of patients with a positive exercise treadmill test
was (63.70+3.71) years, 13 patients (86.6%) had diabetes (p=0.001), 10 patients (66.6%)
were hypertensive, 14 patients (93.3%) had dyslipidemia, 5 patients (33.3%) were smokers,
3 patients (20%) were obese, and one patient (6.6%) had a family history of coronary artery
diseases (CAD).

Conclusion. Thirty percent of the study population had silent myocardial ischemia. This
demonstrates that CAD is a significant risk factor for further and even silent myocardial
ischemia. Age, diabetes and dyslipidemia are all risk factors for silent myocardial ischemia.
Keywords: electrocardiogram, percutaneous coronary intervention, silent myocardial
ischemia, ST-elevation myocardial infraction, treadmill testing
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Pesiome

BBepeHue. be3bonesas vwemna mrokapga (BVIM) — 3To cocToAHKe, XapakTepusyoLe-
€csl CHVXKEeHVEeM MPUTOKa 6orato KMCIOPOAOM KPOBU K CEPALY, KOTOPOE He COMpOBO-
XJaeTcst 6onblo B rpyay Uv ApYrumMin CUMNTOMaMy CTEHOKAPAMM, TaKMMU KaK OAbILLKa,
TOWHOTa 1 noTAnBocTb. BUM He nposasnaetca B 20-30% criyyaes, 1 TONbKO OKONo 5%
crlyyaeB 0O6HApYXMBaeTCA NpY PaHHEM TPeAMUIT-TECTVPOBAHNMN.

Lenb. KonnyecTtBeHHO OLIEHUTb PacnpoCTPaHeHHOCTb GpakTopoB pucka BUM y naunen-
TOB C OCTPbIM MHGAPKTOM MM1OKapAa ¢ nogbemom cermeHTa ST (MMnST), noasepratowmnx-
CA NepBUYHOMY UPECKOXXHOMY KOPOHAaPHOMY BMeLLaTeNIbCTBY.

Marepuanbi n meToAbl. B npocnekTyiBHOE 00CepPBaLIMIOHHOE UCCNIefOBAHME OblIV BKITHO-
yeHbl 50 naymeHToB ¢ ocTpbim VIMRST 13 Kapguonormnyeckoro otaeneHua Kapamnonoru-
yeckoro LeHTpa bacpbl. MaureHTbl ObIV pa3geneHbl Ha ABe rpynnbl: rpynna A BKoJyana
NauMeHTOB C NOMIOXKMUTENbHbIM TPeAMUI-TECTOM, rpynna B — c oTpuuatenbHbiM.
PesynbraTbl. Yepes 6 mecauleB HabnogeHna 15 nauneHToBs (30%) NpoaeMOoHCTPUpOoBanm
MONOXNUTENbHBIN pe3ynbTaT TpegMui-TecTa, 35 (70%) — oTpuuatenbHbii. Cpean 15 na-
LMEHTOB C MONOXUTENbHbBIM TECTOM 6bifio 80% MyXUUH 1 20% eHwurH. CpeaHnin Bo3-
pacT nauMeHToB C NONOXUTENbHbIM TecToM coctaBun 63,70+3,71 rofa; y 13 naumeHToB
(86,6%) 6bin caxapHblin anabet (p=0,001), y 10 (66,6%) — apTepuanbHas rMnepTeH3us,
y 14 (93,3%) - gucnunugemus. MNatb nauneHToB (33,3%) 6binn Kypunblymkamu, 3 (20%)
cTpaganu oxupeHuem, 1 (6,6%) MMen cemelnHblil aHaMHe3 KOPOHAPHOW 6one3Hn cepaua.
3aknioueHune. 30% nccnegyemon nonynaumm nmenn bUM. 310 cBngetenbcTByeT O TOM,
YTO KOpPOHApHas 6oMne3Hb cepaLa ABNAETCA CEPbe3HbIM GaKTOPOM PrCKa pa3BUTUsA B Oy-
AYLLEM ULIEMUN MUOKapAa, B TOM uncie 6e36oneBoi. Bo3pacT, caxapHbiii AuabeT v anc-
nunugemua asnatoTca Gpaktopamum prcka BUAM.

KnioueBble cnoBa: 3n1eKTpoKapanorpaMmMa, YpeckoXXHoe KOpoHapHOe BMeLLaTenbCTBO,
6e3605eBasn UWEMUS MUOKapAa, MHGapKT M1OKapaa C NOAbEMOM cermeHTa ST, Tpeamun-
Tect
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B INTRODUCTION

A condition known as silent myocardial ischemia (SMI) is when there is objective
proof of ischemia but no angina or other comparable symptoms. Diagnostic tests that are
non-invasive (such as stress tests, Holter ECGs, myocardial perfusion imaging, and echo
stress) or, more recently, invasive tests using coronary pressure during catheterization can
provide objective proof of SMI [1]. According to estimates, between 25 and 50 percent
of patients with ischemic heart disease experience silent ischemic episodes, which
outnumber symptomatic episodes by a factor of more than 20:1 [2].

Disturbances in myocardial blood flow, metabolism, function, and electrical activity
without obvious clinical manifestations are referred to as SMI [3].

SMI can existindependently of other forms of coronary artery disease orin combination
with them. When there is a SMI, the risk of sudden cardiac death increases by 10 times,
that of an arrhythmia by 2, and that of myocardial infarction and heart failure by 1 to 1.5
times [4].

B PURPOSE OF THE STUDY
To quantify the prevalence of risk factors for silent myocardial ischemia in anterior
STEMI patients receiving PCl.

B MATERIALS AND METHODS

In this prospective observational study, 50 patients from Basra Cardiac center’s
attendants who had been diagnosed with anterior ST elevation myocardial infarction
(STEMI) and who had undergone primary percutaneous intervention (PCl) with complete
revascularization of all lesions and no signs of residual coronary stenosis were enrolled.

All study participants underwent primary PCl and presented within 12 hours of the
onset of their symptoms with an ECG demonstrating persistent ST-segment elevation
myocardial infarction, specifically anterior STEMI.

STEMI was defined as ST elevation at the J point in at least two consecutive leads
>2.5 mm in men <40 years, =2 mm in men >40 years, or >1.5 mm in women regardless of
age in leads V2-V3.

Patientswhounderwentcoronaryartery bypass grafting (CABG) surgery orthrombolysis
in addition to primary PCl were not included. The following ECG abnormalities were also
excluded: Wolff-Parkinson-White pattern, Ventricular paced rhythm, Left Bundle Branch
Block, Greater than 1 mm ST depression at rest, and Left Ventricular Hypertrophy with
ST-T abnormalities. Patients with residual angiographically - significant coronary stenosis
after primary PCl, symptoms suggestive of CAD or documented ischemia at follow-up,
and patients with symptoms of ischemia were also not included in the study.

All patients who signed up had to provide information about their medical history,
including whether they had high blood pressure or diabetes, and whether they were
taking medication to treat either condition. Smoking, dyslipidemia, obesity, and early
CAD in the family are all risk factors.

The comprehensive assessment of general health include taking blood pressure,
heart rate, and rhythm readings, looking for any signs of pulmonary venous congestion,
examine heartbeats or murmurs, looking for ascites, lower limb edema, and other signs of
systemic venous congestion include hepatomegaly.
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At admission and follow-up visits (1, 3 and 6 months after discharge), a 12-lead
electrocardiogram (ECG) was obtained. Serum cardiac biomarkers (troponin |, creatine
kinase, and myocardial band of creatine kinase) were examined in the laboratory. Lipid
profile measured three and six months after discharge and at follow-up. To detect
abnormalities in wall motion or ischemic complications (LV systolic dysfunction,
LV aneurysm, LV thrombus, Secondary mitral valve regurgitation), transthoracic
echocardiography (TTE) was performed in all included patients using a Toshiba ultrasound
machine prior to discharge and at follow-up (1, 3 and 6 months after the event) in
accordance with the recommendations of the American Society of Echocardiography.

Coronary Angiography and Primary PCl within the time frame recommended by current
guidelines (if symptoms of ischaemia are less than 12 hours old and the ST segment is
persistently elevated). Mild coronary artery stenosis is defined as a narrowing of less than
50%, moderate stenosis as a narrowing of 50% to 70%, and severe or significant stenosis
as a narrowing of 70% or more. For all patients with multi-vessel disease, complete re-
vazcularization of significant stenosis in non-Infarction Related arteries was performed.

According to the Bruce Protocol, a treadmill stress test (TMT) was performed three
months after the incident as long as the patients did not exhibit any myocardial ischemia-
related symptoms or any new, confirmed ischemic events. The main factors to be taken
into account when interpreting the exercise ECG are the existence or absence of ischemic
ECG changes and any exercise-induced arrhythmias. 80 ms after the J point was considered
"positive" for ischemia by TMT when patient had visible 1 mm of horizontal or downward-
sloping ST segment depression in one or more leads. Depression of the J point, which
marks the beginning of the ST segment and the end of the QRS, frequently happens when
heart rates increase during exercise. This depression is most likely brought on by atrial
repolarization that continues through the QRS rather than myocardial ischemia. Less than
80 milliseconds pass in this instance before the ST segment reaches its baseline value. The
two groups into which the patients were divided were TMT Positive patients (A) and TMT
Negative patients (B).

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) latest version was the tool of
choice for all our statistical analyses. The descriptive statistics, including means, standard
deviations, frequencies, and percentages, for all study variables. We fixed the level of
statistical significance at p<0.05 and ensured all p-values were two-sided.

B RESULTS

The average age was 49.34+7.53 with a range of 34-68 years and the majority of the
studied cases were less than fifty years (60.7%). The difference between the mean ages of
patients with positive and negative TMT was statistically significant at (60.6+3.8) years and
(50.7+7.7) years, respectively (Table 1).

Women made up 36% (18 patients), while men made up 64% (32 patients) of the study
population. 50% (25 patients) had hypertension, 46% (23 patients) had diabetes, 58%
(29 patients) were smokers. 15 patients (30%) out of the 50 patients had a positive exercise
treadmill test (TMT) at a 6-month follow-up, while 35 patients (70%) had a negative
TMT. Throughout the follow-up period, every patient was completely symptom-free. Six
patients (40%) of those with positive TMT results and 13 (37.1%) of those with negative
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results smoked, this was a statistically insignificant (p=0.122). Statistically insignificantly,
only 9 patients (25.7%) of those with negative TMT were obese, compared to 4 patients
(26.6%) of those with positive TMT (p value p=0.624). In patients with positive TMT at
follow-up, one patient (6.6% of patients) had family history of CAD, compared to two
patients (5.7%) with negative TMT, which is statistically insignificant (p=0.634).

This table (2) lllustrates that 10 patients (66.6%) of the 15 patients with positive TMT
were male, and 5 patients (33.4%) were female. While 22 (62.8%) of the 35 patients with
negative TMT were male and 13 patients (37.2%) were female. Statistically speaking, this
difference was not significant (p=1.000).

This table (3) illustrates that 50% (25 patients) had hypertension, 48% (24 patients)
had diabetes, 38% (19 patients) were smokers. Six patients (40%) of those with positive
TMT results and 13 (37.1%) of those with negative results smoked, this was a statistically
insignificant (p=0.122). Statistically insignificantly, only 9 patients (25.7%) of those with
negative TMT were obese, compared to 4 patients (26.6%) of those with positive TMT
(p value p=0.624). In patients with positive TMT at follow-up, one patient 6.6% of patients
had family history of CAD, compared to two patients (5.7%) with negative TMT, which is
statistically insignificant (p=0.634). 12 patients (80%) of those with positive TMT results
and 13 (37.1%) of those with negative results had hypertension, this was a statistically
significant (p=0.000). 13 patients (86.6%) of those with positive TMT results and 11 (31.4%)
of those with negative results had diabetes, this was a statistically significant (p=0.000).
14 patients (93.3%) of those with positive TMT results and 13 (37.1%) of those with
negative results had diabetes, this was a statistically significant (p=0.000).

Figure illustrates that six patients (40%) of those with positive TMT results and 13
(37.1%) of those with negative results smoked. Only 9 patients (26.6%) of those with
positive TMT were obese, compared to 4 patients (25.7%) of those with negative TMT.
In patients with positive TMT at follow-up, one patient (6.6% of patients) had family
history of CAD, compared to two patients (5.7%) with negative TMT, which is statistically
insignificant.

Table 1
Comparison between the studied groups as regard age
Total number . Group (B) patients with
Variable of patients va::I:‘ 1‘3’6‘,.'}_) I?::ilteic:s(1 5) TMT Negative P
(50) (35)
Age 4934+7.53 60.6+3.8 50.7+7.7 <0.001
Mean+SD T e o :
Table 2

Comparison between the studied groups of sex

Total number Group (A) patients with | Group (B) patients with TMT
Sex of patients (50) TMT Positive (15) Negative (35) P

N % N % N %
Male 32 64 10 66.6 22 62.8 50,05
Female 18 36 5 344 13 37.2 :
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Table 3
Comparison between the studied groups of risk factors
Total number of Group (A) patients Group (B) patients with
Risk factors patients (50) with TMT Positive (15) | TMT Negative (35) P
N % N % N %
HTN 25 50 12 80 13 371 <0.001
DM 24 48 13 86.6 11 314 <0.001
Smoking 19 38 6 40 13 371 >0.05
Obesity 13 26 9 26.6 4 257 >0.05
Dyslipidemia 27 54 14 93.3 13 37.1 <0.001
Family history 3 6 1 6.6 2 57 >0.05
% 100 933
90 80 86.6
80
70 Positive
60 Negative
50
371 40
40 314 371 37.1
30 26.625.7
20 6.6
10 5.7
0
z s o2 2 ° >
= 8 = 3 g g
: 5 & =
A 2 2
@ 1S
o) 8

Risk factors were compared between the two study groups

B DISCUSSION

Silent myocardial ischemia (SMI) is a relatively common condition but misunderstood
clinical entity [5]. It is defined as objective and verified evidence of myocardial ischemia in
the absence of chest pain or other anginal equivalent symptoms.

Patients with silent ischemia were more likely to experience critical events than those
without ischemia, but less likely than those with symptomatic ischemia, despite the fact
that the incidence of silent ischemia patients who had successfully undergone angioplasty
and stenting is variable. Although patients with silent ischemia fared worse in terms of
event-free survival than those with symptomatic ischemia, asymptomatic ischemia was
associated with a worse prognosis than ischemia alone [6].

Our research was prospective observational in nature 50 patients who were diagnosed
with anterior ST elevation myocardial infarction (STEMI) and received primary PCl
participated in this observational study. The patients were monitored for six months to
detect silent myocardial ischemia using clinical evaluation, ECG, echocardiography, and
the treadmill test, which was divided into positive and negative silent myocardial ischemia
depending on the results.
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Zellweger et al. [6] looked at 356 silent patients who had undergone a fruitful
angioplasty and stenting for ischemia followed by myocardial perfusion. Eighty-one
Patients who had target vessel evidence (23%) were found .Ischemia, which was silent in
62% of patients.

In our study, there were silent in 30% of all study cases while 86.6% of diabetics had
myocardial ischemia.

According to Taher al., our findings are in agreement [7] who demonstrated that
silent ischemia is more common in Diabetics make up 45% of the patients who are silent
ischemia. There were 26 patients in the group (32.5% of the total) without chest pain
and with stress-related ST depression. Among them 18 patients (or 69.2% of them) had
ischemia were diabetics. According to their study, diabetics with coronary artery disease
have a higher prevalence of silent myocardial ischemia than do non-diabetic patients with
the same condition.

In addition to a study by Nisha Arenja et al. [8] in diabetics, the SMI prevalence was
28.5%.

Despite different numbers, non-diabetics had a 21.5% prevalence rate, so silent
myocardial ischemia greater among diabetics. Furthermore, they agree with a
retrospective study from Kathiresan et al. [9] to identify silent myocardial ischemia using
a 12-lead continuous, measure ischemia for monitoring of electrocardiograms in patients
who had PCl. Despite positive angiographic outcomes one-third of the patients had silent
myocardial ischemic symptoms following surgery.

SMI was discovered to be less common in the work of Tavkaeva than in our study,
where SMI was found in only 6.6 percent of patients who underwent catheterization
stenting after 6 months. Nevertheless, this study utilize variable risk factors and Holter
ECG monitoring than the research we conducted [10].

SMI, however, was discovered to be more common in The ADORE?2 trial (The Aggressive
Diagnosis of Restenosis in patients at high risk). They discovered that at 1.5 month and
6 months, respectively, 27 percent and 41.9 percent of patients undergoing routine
functional testing had a positive functional test [11].

We found that, out of 50 patients, 15 patients (30%) had a positive Exercise Treadmill
Test at 6 months follow up and 35 patients (70%) were negative.

Previous research by Cristina Herndndez et al. [12] using SPECT MPI, claims that. In a
study of 41 type 2 diabetic patients, reported that SMI was present in 21.9% of diabetics.
Furthermore, the DIAD study (Detection of Silent Myocardial Ischemia in Asymptomatic
Diabetic Subjects) found that more than one in five type 2 asymptomatic diabetes patients
have silent myocardial ischemia [13].

In our study, hypertensive made up 50% of the patient population 48% of them had
proof of silence, adherence to myocardial ischemia, and this drugs for the period following
a myocardial infarction. So, the link between silent and controlled hypertension may be
weaker. This research by Lubaszewski et al. [14] is comparable to the accompanying silent
myocardial ischemia and presence of arterial disease, diabetes mellitus, and hypertension
who discovered SMI. Having both risk factors more frequently than just hypertension (and
diabetes) (29.3% vs. 12.5%).

Moreover, Rodrigo Modolo et al.[15] conducted a study on patients with hypertension
have a high prevalence of myocardial ischemia. About 36 patients (28%) had myocardial
ischemia.
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In our study, more than half of the patients with dyslipidemia also had myocardial
ischemia that was virtually silent. This is in line with the findings of a study by Ariane et al.
[16], which found a significant correlation between non-HDL cholesterol, LDL cholesterol,
microangiopathy and silent myocardial ischemia.

B CONCLUSION

Silent myocardial ischemia was found in more patients in this study of short-term
follow-up with patients after acute ST elevation myocardial infarction treated with
primary coronary intervention (PCl) over one-fourth of the study’s participants. This
demonstrates that myocardial ischemia can progress and even become silent in people
with coronary artery diseases which considered major risk factor for silent myocardial
ischemia. The causes of silent myocardial ischemia are advanced age, diabetes mellitus,
and dyslipidemia rather than mechanical issues or other risk factors.
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