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Abstract

Introduction: Increasing array of medical intervention availabde modify the likelihood of developing recurrent
episode of myocardial ischemia, it is importantidentify patients of risk of provocable myocardisthemia before
dischargeMaterial M ethods: longitudinal study carried out in a tertiary camspital of central India, over a period of
one year. During the monitoring period, the patiesais once subjected for 100-meter brisk walksult: Out of 64
cases, 6 (9.5%) cases developed ischemia duringriiol male it was 5(10.2%) while in female it wH$.67%). 6.3%
of total cases suffered from sustained VT duringplitalization.42.5% of cases of anterior wall myoca infarction
were presented with sinus tachycardia, it was faorige statistically significantt = 73.55, p<0.001)Conclusion: After
acute myocardial infarction, pre-discharge Holtarnitoring (including brisk walk) is a good non-irsiee method to

detect ischemia in high risk patients.
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I ntroduction

Acute myocardial infarction (MI) continues to be a
major health problem. Although the death rate has
declined from 30% to 7.5% present era it is still fatal
event in approximately one third of the patient [1
Because acute myocardial infarction strikes an
individual during the most productive years, it dave
profound delirious psychological and economic
ramification. The most important determinant of
prognosis after acute myocardial infarction aret lef
ventricular ~ function, occurrence of ventricular
arrhythmias, extent of coronary artery disease and
myocardial ischemia [2,3,4]. Given the increasingy

of pharmacological intervention catheterization and
surgical operation available to modify the likeldtbof
developing recurrent episode of myocardial ischeihia

is important to identify patients of risk of proaide
myocardial ischemia before discharge. A pre-disphar
evaluation for ischemia allows clinician to select
patients who might benefit from catheterization and
revascularization after acute myocardial infarctaond

to assess the adequacy of medical therapy for those
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patients who are more suitable for conservative
management. During the last few decades, for the
detection of myocardial ischemia, many non-invasive
methods have been used like stress thallium-201
scintigraphy, stress  echocardiography, exercise
electrocardiography, ambulatory electrocardiography
etc, but the principal method of finding the post
myocardial infarction ischemia related is exercgess
test [5]. Ambulatory ST-T segment monitoring is a
reliable means of detecting myocardial ischemiandur
daily life in patients with coronary artery dised€g.

The episode of silent myocardial ischemia typically
outnumbers the episode accompanying angina [7]. 81%
to 100% of the ischemic episodes recorded by Holter
monitoring are asymptomatic [8] and when compaoced t
exercise testing, the additional prognostic infaiora

of Holter monitoring is limited [5]ln patients who are
able to do pre-discharge exercise stress test, latoby
monitoring is considered less sensitive in detgctin
patients with ST segment depression [8]. Thesdtsesu
suggest that the ambulatory ST segment monitoring
should not be used as a routine screening test for
continuous ischemia in early post infarction peribd

the present study, we had tried to increase the
sensitivity of ambulatory ECG monitoring for ischiem
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episode by introducing a 100- meter brisk walk agri
Holter monitoring. Finally, the aim of the study svio
determine that with addition of 100 meter brisk kyal
whether pre-discharge Holter monitoring can be nake
for pre-discharge sub-maximal exercise stress ftast
the detection of ischemia after acute myocardial
infarction in patients who are not fit for stregst to
determine the baseline characteristics of survivafrs
acute myocardial infarction and its correlation hwit
transient ischemia on holter recording.

Material and Methods

The present longitudinal study was carried outhe t
medicine department in a tertiary care hospital of
central India, during the period of July 2002 ta@her
2003. After the ethical committee approval all tases
during the study period fulfilling the inclusion @n
exclusion criteria were included in the study. The
inclusion criteria was, those who had acute mydeard
infarction suggested by 12 lead ECG were included i
the study. Electrocardiographic diagnosis for acute
myocardial infarction was made as when:- ST elevati
more than 2 mm, or abnormal Q wave > 2 mm > 25%
of R wave in same lead, or QS complex. Right
ventricular infarction was diagnosed when:- ST
elevation in V1 (>1mm) YR-VgR or ST depression in
V, 50% of ST elevation in a aVF or ECG evidence of
inferior wall or inferior posterior wall infarction
Electrocardiographic evidence of sub endocardial
infarction were — ST depression and deep inverted T
wave in mild precordial leads (symmetrically) lehd
and Il. Exclusion criteria were- patient that wereble

to ambulate — cerebrovascular accident, cardidoréai
(NYHA-IV) on the day of test or those denying a
written consent for Holter monitoring or patient
presenting with Left Bundle Branch Block(LBBB).
After confirmation of diagnosis of acute myocardial
infarction these patients were treated by Nitroghit,
Aspirin, Heparin, clopidrogel along with conventan
symptomatic drugs for pain relief etc. Thrombolytic
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patient were discharged all the patients were stilbije

24 hours Holter monitoring after the written infarch
consent. The Digi track plus Holter monitoring was
used; it was a battery operated solid state recdate

24 to 48 hours of continuous recording for ambuiato
patients. It was a 3 channel frequency modulatedh w
frequency response of 0.05 hertz to 60 hertz. Ptatie
was given a diary in which he/she had to maintaih f
record of his/her symptoms, activity and time dgrihe
monitoring period. Event signal button was expldite

the patient. During the monitoring period, the @ati
was once subjected for 100-meter brisk walk. Patien
was asked to walk to his/her maximum speed antbtry
complete 100 meter as early as he/her could (1 to 3
minute). Patients were instructed to give up thékwa
any symptoms like chest pain, palpitation, persjpina
and ‘ghabrahat’ arose. After the walk patient’salat
were examined and were kept under observationtfor a
least one hour or more as required. All the Holter
equipment performed in accordance with the American
Heart Association specification with respect to thte
and frequency response necessary to record ST ségme
alteration reliability. The ZymedHolterScaner for
window 1810 scans a 24 hours ambulatory ECG; detect
arrhythmia and ST segment changes and heart rate
variability. Report include the cover page, docutadn
electrocardiographic  strips, supraventricular and
ventricular arrhythmia summary, ST changes summary,
heart rate variability and QRS morphology desavipti

is prepared which was then scanned manually amd fin
reporting was done.

The collected data were entered and analyzed using
Microsoft office window excel 2007 and SPSS version
16 (SPSS 16.0 for Windows, release 16.0.0. Chicago:
SPSS Inc). Frequencies of all variables were taken
check frequencies. To show the association or
difference for categorical data chi square test was
applied. We considered the association or diffezetioc

be significant when the p value was less than 0.05.

therapy was given in appropriate cases. Before the
Result

The study comprised of 64 cases of acute myocandiafction brought to intensive coronary care uhlaximum
number of patients were observed in the age raBg@b5years comprising 42.1 % (27 cases) of thd ftal . There
were 49(76.5%) males and 15(23.5%) females. Thatents underwent 24 hours Holter monitoring 8 da3s after
acute myocardial infarction. In the present study af total 64 cases, there were 40 (62.5%) cabésterior wall Ml
(AWMI), 16 (25%) cases of Inferior wall Ml and 8245%) cases of combined MI, with more or less edgligttibution
among male and females. 4(10%) cases of AWMI dgezloschemia, 1(6.25%) cases of IWMI and one (12 &%e of
combined (anterior + inferior) Ml developed ischamDut of 64 cases, 6 (9.5%) cases developed isahéuning
Holter, in male it was 5(10.2%) while in femalenids 1(6.67%). 50% cases whose blood pressure oissidmwas less
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than 90mm Hg ST segment changes during Holter mionis and this was found to be significo? = 102.7, p<0.001).
40 out of 64 case(62.5%) were having minimum heart rate betweetod0 bpm and 1 case (16.7%) whose heart

was <40 bpm during holter monitoring developed #srhia 33 out of 64 cases (51.6%) had maximum heart

between 10120 bpm during Holter8.7% cases witlsupraventricular premature complex developed STmset

depression during Holter monitoring(E 35.55, p<0.001 33.3% cases with ventricular premature complex rtitae or

equal to 10 bpm and 2 out of 12 cases (16.7%) witfal runs developed ST segnt depression during Holt

monitoring¢’ = 10.55, p<0.001). 45.3% cases achieved 65% to @4PKR during Holter monitoring which was foul

to be highly significant. 21 cases (32.8%) out 4fcAses were able to attain more than equal tot@bgét hearrate.

Fig.1 Ageand gender wise distribution of cases
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Table No 1: Association of type of myocardial infarction with ischemia recoded during Holter monitoring

Typeof M1 Total(n=64) Ischemia during Holter monitoring
No. %
AWMI 20 2 T
IWMI 16 1 625
combined (AWMI + IWMI) 3 1 25
Total 64 6 o4

Table No. 1shows AWMI had significant number of cases 4(66.@#)eloped ischemia on holtx* = 17.55, p<0.001).
33.3% of cases who had CCF during hospitalizatiewetbped ST segment change during Ir monitoring & = 35.9,
p<0.001)

Table No: 2 Distribution of cases according to complication during hospitalization and their relationship with
ischemia during Holter monitoring.

Complication during Total(n=64) Ischaemlad.etecEted Holter
hospitalization monitoring
No. % No. %
LVF 24 375 4 16.7
CCF 3 4.7 1 33.3
Cardiogenic shock 2 3.1 0 0
Pericarditis 2 3.1 0 0
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6.3% of total cases suffered from sustained VTinduhospitalization.42.5% of cases of anterior walyocardial
infarction were presented with sinus tachycardiezis found to be statistically significaxte 73.55, p<0.001)

Table No: 3 Distribution of cases according to Arrhythmia during hospitalization and ST change during Holter

monitoring.
Arrhythmia during Hospitalization Total(n=64) I schaemia detected Holter
monitoring

No. % No. %
Ventricular tachycardia 4 6.3 1 25
PSVT 1 1.6 0 0
Atrial fibrillation 1 1.6 1 100
isorhythmic Dissociation 1 1.6 1 100

14.28% of cases whose heart rate at admission was than equal to 100 bpm developed ST segmentesigpn in

Holter monitoring’ = 13.4, p<0.001).

Discussion

Ischemia following acute myocardial infarction is a
known phenomenon. It may be symptomatic or
asymptomatic. With the technical development in
ambulatory ECG (Holter), for the measurement of ST
segment alteration it is possible to detect episaafe
ischemia more accurately. It is well known factttha
excersice stress ECG, thallium scintigraphy,
radionuclide ventriculography or echocardiography a
methods for detecting ischemia in post infarction
patients. Present study consisted of 64 cases wé ac
myocardial infarction admitted in medicine depanttne
of tertiary care institute of central India. Out 6&
cases, ischemia was recorded in 6 cases (9.4%)ofOut
these 6 cases, 4 cases were of AWMI (66.6%) and 1
(16.7%) each of IWMI and combined MI (AWMI +
IWMI). Similarly Astrallet al [9] reported Ml in 1% of
their patients and in another study Curie P[10p als
reported 14%. During hospitalization 37.5%(24 ofit o
64) cases developed LVF, two out of 64 (3.1%) cases
developed cardiogenic shock and 3 out of 64 (4.7%)
developed CCF and 2 out of 64 (3.1%) cases develope
pericaritis. In the present study, 33.3% (lout)of&ses
who had CCF during hospitalization developed
ischemia during Holter monitoring. Mickley [8] fodn
26% cases of CCF who developed ischaemia during
Holter. Four cases out of 24 (16.7%) who had LVF
during hospitalization developed ischemia during
Holter monitoring. None of the cases, who had
cardiogenic shock or pericarditis during hospitatiian
developed ischemia during Holter monitoring. Curie
P[10] (1993) reported 7 % cases with pericarditis
developed ischaemia during holter monitoring. The
cause of this inconsistent finding may be differsirc
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number of cases in the studies, difference in ttept
group and study design. After acute myocardial
infarction, during the period of hospitalizationodt of

64 (6.25%) cases had VT (sustained), 1 of 64
dissociation and one out of 64 (1.6%) had atrial
fibrillation. Mickley(1994)[8] found 13% cases with
VT and 13% cases of atrial fibrillation developed
ischemia during holter monitoring. The difference i
finding could be due to small number of patientshiea
study. The heart rate may vary from marked
bradycardia to a rapid regular or irregular tacihgiza
depending on underlying rhythm and degree of L\AF. |
the present study 9 out of 64 cases (14%) presented
with sinus bradycardia as compared to 9% obseryed b
Meltzer et al (1966).[11] Norris et al (1972)[12]
reported similar findings. Ischemia was seen inuBad

21 (14.28%) cases of sinus tachycardia as compgared
Mickley (1993)[13] who found it in 22% cases. Two
out of 4 (50%) cases of hypotension developed
ischemia during holter monitoring while 4 of 50 (8%
normotensive cases developed ischemia. This shows
that the patients who present with hypotension at
admission have more chances of developing ischiemia
post infarction period. One out of 6 (16.7%) cases
whose minimum heart rate during holter monitoring
was less than 40 bpm recorded ischemia during rholte
monitoring, while 4 out of 40 (10%) cases whoserhea
rate during holter monitoring was between 41-60bpm
developed ischemia. SVPC was the most common
arrhythmia recorded in 57 out of 64 (89%) with dqua
distribution in anterior wall myocardial infarctipn
inferior wall myocardial infarction and combined
infarction as compared to Cristal et al (1975)[t4o
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recorded them in 36%. Atrial pair was found in 28%
and atrial run in 18.18%, none of the case hadlatri
flutter or fibrillation. Berisso et al (1990)[15ptind SV
tachyarrhythmia in 13% of the cases. After acute
myocardial infarction, while predischarge holter
monitoring, if patients is put on exertion (noy ©NIT)

like brisk waking he can achieve heart rate, wisle
comparable to heart rate achieved during submaximal
exercise test. In these cases, who had achieved THR
more than or equal to 75% it can be taken thatr thei
submaximal stress testing has been done. In such
patients while analyzing holter record, heart e &T
segment changes could be evaluated.

Conclusion

After acute myocardial infarction, pre-dischargeltelio
monitoring (including brisk walk) is a good non-
invasive method to detect ischemia in high riskerds
who had suffered from sustained ventricular
tachycardia, congestive cardiac failure, cardiogeni
shock during hospitalization and are not suitalde f
submaximal exercise stress test. By addition of-100
meter brisk walk during holter monitoring, patiematso

can achieve THR of more than 75% need not carry out
submaximal stress test.
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