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THE FREQUENCY OF HEART RHYTHM DISORDERS IN PREHOSPITAL PHASE OF ACUTE CORONARY

SYNDROME

Jasna Milutinovi¢-Puaca, Sladana Andeli¢

Prehospital management of patients with acute coronary syndrome (ACS) is the
essential element which influences the survival of patients and the outcome of the
disease. Most lethal outcomes occur within the first hour after the onset of acute
myocardial infarction (AMI), and the usual cause is some of heart rhythm and
conduction disorder.

Aim. To assess the frequency of each form of ACS, and the incidence of the
development of rhythm and conduction disorders during the first 12 hrs in relation to
the localization of ACS and disease outcome.

Material and methods. We analyzed prospectively 107 patients transported under
continual ECG monitoring to the Coronary Unit after ACS diagnosed prehospitally by
the team of the Belgrade Emergency Medical Services. AMI localization was
detected and the development of rhythm (supraventricular and ventricular), and
conduction disorders were followed by prehospital ECG monitoring. Patients
outcome was under follow-up until discharge from hospital.

Results. Acute ST-elevation myocardial infarction (STEMI), both anterior and
diaphragmatic, is most frequent in men aged 50-59 years. There were no statistically
significant differences in the occurrence of heart rhythm and conduction disorders
both in the STEMI and non-STEMI (NSTEMI) groups. The most frequent rhythm
disorders during the first 4 hrs after STEMI onset were sinus bradycardia, sinus
tachycardia and ventricular tachycardia, while atrial fibrillation and single ventricular
extrasystole were most frequent after 5-12 hrs. In STEMI, AV blocks occurred
exclusively during the first 4 hrs, while bundle branch blocks occurred statistically
more significantly during the first 4 hrs. Sinus bradycardia and atrioventricular

blocks were statistically significantly associated with diaphragmatic STEMI. In this
localization there were no bundle branch blocks. The most frequent rhythm disorder
associated with anterior STEMI was sinus tachycardia that occurred exclusively
during the first 4 hrs. The occurrence of ventricular tachycardia and ventricular
fibrillation in any of STEMI locations was statistically more significant in the first 4 hrs
after complaints onset. In the studied group of patients with ACS mortality rate was
12,1%, while in the group of STEMI patients it was 11%, with a significant frequency
of infarction with anterior localization and bundle branch block in men.

Conclusion. Future studies should be directed toward identifying methods, as
precise as possible, for early screening of heart rhythm and conduction disorders in
ACS so as to enable a timely, preventive and therapeutic management.
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YACTOTA CEPAEYHOI0 PUTMA HA LOFOCMNMUTAJZIbBHOM 3TAMNE OCTPOIro KOPOHAPHOIO

CMHAPOMA

Jasna Milutinovié-Puaca, Sladana Andeli¢

[JorocnutanbHblii 3Tan NeYeHns NaLMEHTOB C OCTPLIM KOPOHAPHBIM CUHAPOMOM
(OKC), sBnsieTcs CyLLECTBEHHbLIM 3/1EMEHTOM, KOTOPbI BAUSET Ha BbIXMBAEMOCTb
60NbHbIX, U MCX0h 60ne3HU. BONbLIMHCTBO eTaNbHbIX WCXOLOB MPOVCXOAUT
B TEYeHVe NepBOro yaca nocfie Hauana ocTporo uHdapkra muokappa (OUM),
1 06bl4Has MPUYMHA — PACCTPONCTBA CEPAEYHOr0 PUTMA 1 NPOBOANMOCTY.

Llenb. OueHnTb yacToTy kaxaoro Buaa OKC, pa3eutre pacCTPOWCTB HapyLLIEHUS
pvTMa 1 NPOBOAMMOCTY B TEYEHWE NEPBLIX 12 YACOB, MO OTHOLLEHWIO K 10KaNu13a-
uum OKC v ncxopa 3abonesaHus.

Martepuan un metoabl. Mbl npocnekTBHO nNpoaHanuavposanu 107 nauueHTos,
MOMELLEHHBIX MOA, HEMPEepbIBHbIA MOHUTOPUHI SKI B KOPOHAPHOM OTAENEHUM
nocne avarHoctposanus y Hux OKC Gpuragoit Bpadeit CKOpO MeauUMHCKOM
nomowwm B 6onbHuLe Benrpaga. Ha gorocnutanbHoM atane MoHuTopuHra JKI
6b1n0 06HapyxeHo Hannure OUM 1 pa3srTe pUTMA (HAZXeNyoo4KOBOro 1 Xeny-
[I04KOBOT0), HapyLLeHVe NpoBOAMMOCTW. MauyeHTbl Obinn nof HabnoaeHVeM 4O
BbINWCKM 113 6ONBHULBI.

Pesynbratbl. OcTpblii noabem cermeHTa ST npu nHdapkTe muokapaa (MM ¢ ST),
Kak npu nepefHeM, Tak npy auadparmanbHoM, Hanbonee 4acTo BCTPeYaeTcs y MyX-
unH B Bo3pacTte 50-59 net. OTCYTCTBYIOT CTATUCTUYECKM 3HAYMMBIE PA3NNYMS B pac-
NPOCTPAHEHHOCTN HAPYLLEHWIA pUTMa CepaLa v pacCTPOMCTB NPOBOAMMOCTH, Kak
npv VM ¢ ST, Tak 1 npu M 6e3 nogHsitus cermenTa ST (MM 6e3 ST). Hanbonee
4aCTbIMU HapYLLEHWSIMU pUTMa B TeyeHne nepsbix 4 yacos nocne UM ¢ ST 6biau
CUHycOBasi Gpaamkapavs, CUHYCOBas TaxMKapaws, Xenya4o4koBas Taxukapans, B T

Introduction
Different presentations of acute coronary syndrome
(ACS) share identical pathophysiological substrate. The
diagnosis of ACS, i.c. acute myocardial infarction (AMI)
as the most severe form of this syndrome, is passed with

BPEMS Kak MepLaTefbHas apuTMUs 1 OLMHOYHASA XENYA04KOBAsi KCTPACUCTONMUS
6biny Havbonee YacTbiMu nocne 5-12 yacos. Mpu MIM ¢ ST aTproBEHTPUKYNSIpHAs
6nokaza, kak v 610kaaa HoXKM nyyka Mica NPOMCX0AMIa UCKIIOYUTENBHO B TEYEHNE
nep.bix 4 4acoB. CuHycoBasi Gpagukapaus v aTpUoBEHTPUKYAspHas 6iokana Gbinm
CTaTUCTMYECKM 3HAYMMO CBSA3aHbl ¢ anadparmansHeiM MM ¢ ST. Mpu aToi nokanu-
3auym He Gbin0 Gokazbl HOXKY nydka Mica. Hanbonee YyacTbIM HapyLLEHVEM PUTMA,
CBsi3aHHbIM ¢ nepenHm VIM ¢ ST, 6bina crHycoBas Taxukapays, KoTopast NposiBasi-
nacb UCKIIOYUTENBHO B TEYEHWE NepBbix 4 4acoB. BO3HWMKHOBEHVE Xenyno4KoBO
Taxvkapamy n Gubpunnsaummn Xenyao4ukos npy noboii nokanudauun UM ¢ ST Gbino
cTatucTmyecky 6onee 3Ha4MbIM B nepBbie 4 4 nocne Havana xanob. B o6cnenosaH-
Hoit rpynne 60mbHbIX ¢ OKC cMepTHOCTL cocTaBmna 12,1%, B To BpeMs kak B rpynne
naupeHToB ¢ IM ¢ ST oHa Gbina 11%, Co 3HaYUTENbHOI YaCTOTON NMOpPaXeHusl MVo-
Kapha nepefHei nokanuaaumum 1 6nokaasl HoXKY nyyka lMca y MyXuymH.

BbiBopa,. Byaylumne nccnefoBaHms 4OMXHbI ObiTb HANPaBAEHb! HA BbISBNIEHUE METO-
[10B, AJ151, Kak MOXHO TOYHEE, paHHEero CKpUHWHra CepAeYHOro pUTMa 1 HapyLLIeHNii
putMa 1 nposoaumoctyt npu OKC, ¢ Tem, 4tobbl 06ecneynTb CBOEBPEMEHHOE,
npoduNaKTN4ecKoe 1 TepaneBTUHECKOE IEHEHNE.

Poccuiickuit kapauonoruveckuii xypuan 2014, 4 (108), Aurn.: 15-21

KniouyeBble ciioBa: 0CTPbIN KOPOHAPHBIVE CUHAPOM, PACCTPOCTBO PUTMA, MPOBO-
[IMMOCTb, OrOCNMTaNbHbIA 3Tarn.

high probability if evolutionary changes are present in two
out of the following three criteria: clinical features, ECG
or biochemical markers of myocardial necrosis [1]. The
main symptom that initiates the diagnosis is chest pain;
however, the classification of patients is based on ECG
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findings. Accordingly, there are two categories of patients:
patients with typical acute chest pain and persistent (>20
min) ST-segment elevation (STE-ACS) that most develop
ST-segment myocardial infarction (STEMI), and patients
with acute chest pain but without ST-segment elevation
(NSTE-ACS). At first presentation these patients develop
ST-segment depression or T-wave inversion, low-voltage
T-waves or they are without ECG changes at first
presentation. In Serbia STEMI is more frequent and has a
moderately higher rate of mortality than NSTE-ACS
(7%:5%), but after 6 months the rates of both conditions
are very similar (12%:13%).

ACS is a wide spectrum of clinical manifestations
caused by a sudden reduction in supply of a portion of
myocardial O2 caused by the disruption of unstable
atherosclerotic plaque with consequent thrombosis,
vasoconstriction and distal microembolization. Prevention
of acute coronary event, early identification of ACS, rapid
and effective prehospital treatment enable preservation of
functional myocardium, which correlates to the decrease
of morbidity and mortality from AMI [2]. A number of
studies have shown the significance of rapid ACS symptoms
recognition, early activation of healthcare system, and if
necessary, early cardiopulmonary resuscitation, rapid
prehospital diagnostics, triage, adequate treatment and
transport (with monitoring of patients vital parameters)
[3]. As the result of these studies guidelines for the
treatment of patients with chest pain as well as the
guidelines for the management of patients with ACS have
been formed. In 2010 the American Heart Association
(AHA), the International Liaison Committee on
Resuscitation (ILCOR) and the European Council
Resuscitation (ERC) published guidelines that paid special
attention to the prehospital treatment of patients with ACS
[4]. The presence of a protocol for the management of
such patients helps doctors in decision making when
meeting the patient for the first time, and in suspecting
and/or passing the diagnosis of ACS.

ACS can become complicated in each phase of the
disease, and particularly during the first several hours after
symptoms onset of ventricular rhythm disorders, primarily
ischemic ventricular fibrillation (VF). Therefore, the
physicians first task is to help the patient survive, i.e.
eliminate heart rhythm disorder which is the most frequent
cause of lethal outcome.

The aim of the study was to determine the frequency of
different forms of ACS and the incidence of the
development of heart rhythm and conduction disorders
during the first 12 hrs of AMI related to MI localization, as
well as the disease outcome.

Material and methods
A prospective study involved 107 patients treated at the
Coronary Unit of the Clinical Centre of Serbia after
prehospitally passed diagnosis of ACS and under continual
ECG monitoring by the Belgrade EMS. The prehospital

diagnosis was made based on two out of three known
criteria: typical anginal pain in duration of at least 30
minutes, typical ECG features of ST-segment elevation in
two consecutive leads (in AMI with ST-segment elevation)
as well as ST-segment depression in several leads
(in unstable angina — UNA and AMI without ST-segment
elevation). It was not possible to the increase of cardio-
specific enzymes due to the lack of a rapid test.

The patients were examined at the site of event
(residence, working place, public place), and after passed
diagnosis and initiated treatment, were transported to the
Centre Coronary Unit of the Clinical Center of Serbia
under continual ECG monitoring by the team, composed
of a physician, medical technician and driver of the
Belgrade Emergency Medical Services. On admission all
patients were continually monitored, and ECG was
performed at least once daily.

Prehospital ECG was used to determine AMI
localization, and to analyze the development of the
following heart rhythm disorders: 1/ supraventricular:
sinus tachycardia (ST), sinus bradycardia (SB),
supraventricular extrasystole (SVES), atrial flatter (AFL),
atrial fibrillation (AF), and 2/ ventricular: ventricular
extrasystole (VES) — single, in pairs and polymorphic,
R/T phenomenon, ventricular tachycardia (VT) and
ventricular fibrillation (VF), and conduction disorders
(AV blocks, bundle branch blocks). Patients’ outcome
until discharge from hospital was under follow-up.

The collected data were statistically analyzed using
SPSS 10.0 for Windows. In the analysis of the data the
following statistical methods were used: arithmetic mean
and standard deviation, while in the assessment of
statistical significance regarding differences in the
frequency of distribution Chi-square test and Student’s
t-test were used. By using the method of two-way analysis
of variance (ANOVA) for proportions we tested the
significance of frequency difference of various categories
of rhythm disorders in relation to MI localization and
time. A statistically significant difference was represented
by p<0.05. In the presentation of the obtained results Word
for Windows-6.0 was used. The observed characteristics
are presented by histogram frequency, circular graph for
frequencies and column diagram for frequencies.

Results

Over a 6-months period 217 patients were transported
by the Belgrade EMS team to the Coronary Unit of the
Clinical Centre of Serbia, all diagnosed with ACS of whom
124 (57,14%) were hospitalized. The studied group of 107
ACS patients, 60.7% male and 39,3% female, all of whom
had a complete illness history. The distribution of ACS is
shown on Figure 1.

ACS was most frequent in men aged 50—59 years
(33,9%), and less in women aged 30—49 years (20%).
Women develop the disease only after 50 years of age.
According to the localization of STEMI, diaphragmal was
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more frequent (53,66%) than anterior (42,69%) or
combined localization (3.65%). Among diaphragmal
STEMI, 16 (36.4%) also had right ventricular infarction.
Anterior STEMI was more frequent in men (65,7%) than
in women (34%) (p<0,05), as well as infarction of
diaphragmal localization (men 56,8%, women 43,2%). Its
occurrence predominates in men aged 40—59 years
(43,6%) and in women aged 60—79 years (83,4%). Heart
rhythm and conduction disorders were detected in 74/107
(69,1%) ACS and in 63/82 (76,8%) STEMI. As obserevd,
there was a statistically sigificant association between heart
rhythm and STEMI (79,8%, p<0,05) (method of
parametric Spearman correlation) (Table 1). Conduction
disorder detected in 22/107 (21,5%) patients with ACS
(Table 1) presents a significant association of conduction
disorder with STEMI (68,2%, p<0,05). However, by
comparing the frequency of heart rhythm and conduction
disorders between the patients with STEMI and other
groups, i.e. non-STEMI (NSTEMI), unstabile angina
pectoris (UAP) and reinfarction (Relnf) there were no
statistically significant differences (p>0,05) (Table 2).
Therefore, in a further study heart rhythm and conduction
disorders were under follow-up, independently of the type
of ACS.

By analyzing the occurrence of supraventricular rhythm
disorder in STEMI during the first 4 hrs and in the period
from 5—12 hrs from AMI onset, the trend of SB (247,7%)
and ST (40,9%) development during the first 4 hrs was
observed, while AF (registered in 9; 64.3% of patients) was
most frequent in the period from 5—12 hrs (Figure 2). The
occurrence of SVES and AFL was not registered in the
period of 12 hrs from the AMI onset.

Among ventricular disorders in STEMI, VT was most
frequent (35,3%) during the first 4 hrs. VF and single VES
were equally frequent (23,5%), while VES in pairs was
present in 17,7% patients. In the period 5—12 hrs from
AMI onset, single VES were most frequent, in 6/9 patients
with ventricular rhythm disorders. Polymorphic VES and
VES with R/T phenomenon were not registered in the
observed group of patients during the first 12 hrs from AMI
onset (Figure 3).

By analyzing heart conduction disorders in STEMI a
statistically more significant frequency of bundle branch
blocks (BBB) was observed in relation to AV blocks (10:5). AV
blocks occurred only during the first 4 hrs, while the frequency
of BBB was statistically more significant during the first 4 hrs
in 8 (80,0%) patients. Figure 4 presents the frequency of each
form of heart rhythm and conduction disorders where it can
be observed that SB was the most frequent rhythm disorder in
STEMI (24,2%) followed by ST with 20,2%.

In the first 4 hrs there was 74,75% rhythm and
conduction disorders, while in the 5—12 hrs period there
was 25,25% disorders (Figure 5).

Examination ACS
N=217

Hospitalized ACS
N =124

Excluded (incomplete

Included medical report) N =17
N =107
STEMI | [ NSTEMI | [ Relnf | [ UAP
82 (16.63%) 8 (7.418%) 8 (8;11%) 9 (8.41%)
| Died | | Died | | Died |
= N=2 N=2

] /
| Total deaths tl(\)l hosgital discharge |

Surviving to discharge
N =94

Figure 1. Flow diagram of patients with acute coronary syndrome.

ofrom5-12hrs
supto4hrs

AF 9(64.3%)

ST 18(40.9%)

SB 21(47.7%)

0 5 10 15 20 25
Figure 2. Supraventricular rhythm disorders in STEMI according to onset
occurrence.
Abbreviations: AF — atrial fibrillation, ST — sinus tachycardia, SB — sinus
bradycardia.

Frequency of rhythm and conduction disorders in relation to single forms of ACS

Rhythm disorder STEMI
(n)
Supraventricular 39
Ventricular 6
Combined 14
Total 59
Conduction disorder STEMI
(n)
Atrioventricular (AV) 5
Bundle brunch block (BBB) 10
Combined
Total 15

Table 1
NSTEMI UAP Relnf Total
(n) (n) (n) (n)
5 4 50
6
1 18
5 5 74
NSTEMI UAP Relnf Total
(n) (n) (n) (n)
- 1 - 6
2 3 15
= 1
3 3 22
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Follow-up of each form of bradyarrythmia in relation
to STEMI localization revealed that SB was the most
frequent rhythm disorder associated with diaphragmal MI,
with statistical significance of p<0,05, while BBB was
highly significantly associated with anterior STEMI, with

mfrom 5-12 hrs
oupto4hrs

- 1(11.1%)
VF 4(23.5%)

VT- 1(11.1%)

| 6(35.3%)

1(11.1%)

VES in pairs

single VES 6(66.7%)

| 4(23.5%)

0 2 4 6 8

Figure 3. Ventricular heart disorders in STEMI according to onset.
Abbreviations: VF-ventricular fibrillation, VT-ventricular tachycardia, VES-
ventricular extrasystole.

30, 24,2
25 20,2

20 14,1

15 10,1 10,1

5.1
o |

AV  BBB

7,1 5.1

4
5
; el
SB ST AF sigle VES VT VF
VESin pairs

Figure 4. Distribution of heart rhythm and conduction disorders in STEMI.
Abbreviations: BBB-Bundle Brunch Blocks, AV-atrioventricular.

sfrom 5-12 hrs

supto 4 hrs

BBB 20% 180%

AV 1100%
VF 20% 180%

VT e 14,3% 85.7%

VESin pairs 25% 1 75%
single VES ;. 60%
AF ; 64,3%
ST < - 190%
SB 12,0% 187,5%
0 20 40 60 80 100

Figure 5. Distribution of rhythm and conduction disorders according to the time of
onset in STEMI.

statistical significance of p<0,05, while BBB was highly
statistically significantly associated with anterior STEMI
(p<0,01). A statistically significant frequency was revealed
regarding the occurrence of AV blocks in diaphragmal
STEMI.

In the anterior STEMI, among bradyarrhythmias only
SB and AV blocks were present in the first 4 hrs, while the
occurrence of BBB was statistically more significant in the
first 4 hrs in relation to the period of 5—12 hrs. Using the
method of two-factor ANOVA to analyze proportions, we
tested the significance of difference in the frequency of
various categories of rhythm disorders in relation to the
AMI localization and time of onset; consequently, we
detected that the most frequent and most expected form in
the first 4 hrs was SB rhythm disorder and that it was
associated with diaphragmal STEMI (p<0,05), while AV
blocks occurred only during the first 4 hrs, whereas BBB
did not occur in STEMI of diaphragmal localization.

The analysis of each form of tachycardia in the anterior
and diaphragmal localization of AMI revealed that
tachyarrhythmias were more frequent in the anterior
STEMLI, i.e. that ST was most frequent of rhythm disorders
associated with anterior localization of infarction with
statistical significance of p<0,05. Single VES were more
frequent in the diaphragmal STEMI. Almost identical
frequency was that of VT in both localizations, while VF
was statistically significantly present in the anterior STEMI
(Figure 6).

By observing the frequency of tachyarrythmias in
relation to the localization of AMI according to the time
of onset, we revealed that in the first 4 hrs ST occurred
exclusively in 14 patients and that it was significantly
associated with STEMI (p<0,05). VT was present in 4
patients in the anterior STEMI during the first 4 hrs only,
while AF was more present in the 5—12 hrs period. By
analyzing the frequency of certain forms of
tachyarrhythmias in diaphragmal STEMI, it was revealed
that in the first 4 hrs ST was more frequent and that single
VES were more frequent in the period 5—12 hrs. The
occurrence of VF in the diaphragmal STEMI was
registered in the first 4 hrs only.

Thirteen (12,1%) ACS patients died before being
discharged from hospital, of whom 9 with STEMI (6 with
anterior and 3 with diaphragmal localization), 2 with
NSTEMI and 2 with Relnf, while in the UAP group there
was no lethal outcome (Figure 7). In STEMI, total
mortality rated 11%. Most lethal endings were in patients

Frequency and statistical significance of rhythm and conduction disorders in relation to STEMI and other groups

Heart rhythm and conduction disorders STEMI
No
With 63
Without 19
Total 82

Table 2
Other groups
% No %
76.80 19 76
23.20 6 24
100 25 100
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with BBB (33.3%), and slightly less in those with VF and
ST (22/2% in each). In the group of patients with NSTEMI
and Relnf who died, those with AF and BBB were equally
represented (one of each). In 13 ACS patients who died,
supraventricular rhythm disorders were present in 4
(30,8%), ventricular in 3 (23%), and conduction disorders
in 6 (46,2%) patients. The most frequent rhythm disorder
registered in 5 patients who died BBB.

Discusion

Prehospital healthcare of patients with ACS is an
essential element that influences the survival of patients
and the outcome of disease. Most lethal outcomes occur
within the first hour since AMI onset, and usually the
cause is some of rhythm (VF) or conduction (asystole)
disorders. In our paper, of the total number of ACS
76,63% had STEMI. According to the database of the
National Registry for ACS (REACS), in 2003 there was
52,7%, in 2004 51,8% [5] and in 200550/7% of STEMI
patients on admission, which is considerably lower in
relation to our study results. Although according to this
registry the rate of STEMI indicates the tendency of mild
decrease, it is still significantly higher as related to the data
of the European countries registry, for example in the
GRACE study [6] there is about 42% of STEMIs. This
most severe form of ACS has also the highest hospital
mortality rate. Better diagnostics and organization of
healthcare services would probably also decrease the
number of patients with STEMI and increase the number
of NSTEMIs.

In our study there was more men than women
(60,7%:39.3%) with ACS. Similarly to our results,
according to the data of REACS in Serbia the number of
men with ACS was higher: in 200362,7%, in 200463,1%,
and in 200563%. In EHS-ACS-II study [7], there were
70% of men with ACS, and in the GRACE study 72% [6].

The frequency of ACS development rises with age. In
persons aged 40—70 years ACS is diagnosed more
frequently than in women, while in those aged over 70
years the rate in both gender is mostly identical.

Heart arrhythmias are usually manifested during ACS,
while the type of arrhythmia depends on the form of ACS.
In almost 90% of patients who survived AMI, some of the
forms of rhythm disorder were disclosed; while according
to a study by Perron et al. [8] 25% had conduction disorder
in the first 24 hrs since the onset of AMI. In our study
69,1% (74/107) of patients with ACS had heart rhythm
and conduction disorders, while heart rhythm and con-
duction disorders occurred in 76,8% (63/82) of STEMI
patients. Conduction disorder was present in 18,3%
(15/82) of patients, and rhythm disorder in 72%, which is
similar to Meltzers results according to which the fre-
quency of rhythm disorders in AMI was 72—96% [9], while
Perron et al [8] obtained much lower rate results.

In STEMI patients 74,75% of rhythm and conduction
disorders occurred within the first 4 hrs, and 25.25% from

14 M anterior

14 - @ inferior

12 A

10 4

8 4

6 4

4 4

: w L
0 -+

single VES VES in pairs

Figure 6. Distribution of tachyarrhythmia in STEMI of anterior and diaphragmal
localization.

3
3 B STEMI
mE NSTEMI

2,51 O Reinf

2 p
1,5 1

1 -
0,51 I

0 -

AF VES VF

Figure 7. Distribution of lethal outcome in relation to rhythm and conduction
disorders.

5—12 hrs after AMI onset. Supraventricular rhythm disor-
ders developed in 64,6% (53/82) of patients with STEMI.
By analyzing the frequency of supraventricular rhythm
disorders in relation to the time elapsed since AMI occur-
rence, the most frequently registered were SB with 47,7%
(21/44) and ST with 40,9% (18/44) of patients in the first
4 hrs, while AF was most frequent rhythm disorder within
5—9 hrs with 63,3% (9/44) registered patients. Branwald
[10] reported that SB occurred in 25—40% of patients
within the first hour after infarction and in 15—20% within
the first 4 hrs.

In our study rhythm and conduction disorders in
STEMI were registered in 14.1% of patients, while data
from the literature vary from 10—20% [10], i.e. 5—23%
[11]. According to the data from the GISSI-3 study [12]
the incidence of AF is 7,8% and it is associated with the
indicators of poor prognosis: patients age (>70 years),
female gender, Killip class I11/1V, previous AMI, hyper-
tension, high systolic arterial pressure on admission, dia-
betes mellitus as well as VT and VE Sugi [13] recommends
the application of amiodarone in the prevention of AF
episode relapses after cardioversion. In their study on atrial
arythmias during the first hours of AMI, Kyriakidis et al.
[14] reported that most supraventricular arrhythmias was
ischemia of the left and right atrium, and all cases had
blood vessel occlusion with compromised blood supply to
AV node. Ischemia of sinoatrial (SA) node was one of the
basic causes of AF. None of the patients with SB had arte-
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rial occlusion of the SA node. Bradycardia was the result of
increased vagal tone.

Ventricular rhythm disorders were recorded in 24,4
(20/82) of STEMI patients, while ventricular rhythm dis-
orders were most frequent in single VES with 38.5%
(10/26) of patients, then VT in 26,9% (7/26) and VF in
19,2% (5/26). By the analysis of ventricular rhythm disor-
ders we confirmed that they were most frequent in the first
4 hrs since AMI onset. At that period there were 65,4%
(17/26) ventricular rhythm disorders, among which VT
was most frequent with 35,3% (6/17) of patients. Accord-
ing to Braunwald, about 60% of VF episodes occur within
the first 4 hrs and about 80% within 12 hrs from AMI
onset, while non-sustained paroxysmal VT, either mono-
morphic or polymorphic, and occur in 67% of patients
monitored within the first 12 hrs after infarction [10]. In
our study there were 80% of VF episodes in the first 4 hrs,
which is in accordance with the results by Vasiljevié-
Pokraj€i¢ Z. and Stefanovi¢ B. [15].

Primary VF occurs suddenly and unexpectedly in
patients with or without minimal signs of cardiac failure; it
also occurs in over 10% of hospitalized patients with AMI
[11]. Antman [10] reports that primary VF occurs in 3—5%
of patients during hospitalization [10], which is similar to
the results by Perron et al. (4,5%) [8]. GISSI-1 study [12]
VT is registered in 3,5% and VF in 4,1% of patients, while
in our study VT was registered in 7.1% and VF in 5,1% of
patients.

Conduction disorders were present in 18,3% (15/82) of
STEMI patients, while BBB were most frequent particu-
larly in the first 4 hrs after AMI onset, i.e. in 53,3% (8/15)
of patients. AV bundle blocks occurred only during the first
4 hrs, i.e. in 33,3% (5/15) of patients.

The occurrence of bradycardia in diaphragmal STEMI
is 30%, while in our study it was 57,9% (22/38) [17]. By
analyzing the occurrence of single forms of bradyarrhyt-
mia in STEMI related to the MI localization and onset
time, the most frequent form of rhythm disorder in the
infarction of diaphragmal localization was SB as well as
the most expected one within the first 4 hrs. According to
data from the literature it occurs in 10—15% of MI
patients, i.e. in up to 40% of infarction with diaphragmal
localization, while in our study it occurred in 78,2%
(18/22) of diaphragmal STEMI. SB is a more frequent
rhythm disorder in infarctions of inferior and posterior
localization, which explains the fact that a higher number
of receptors responsible for cholinergic stimulation are
localized in the inferoposterior wall of the left ventricle
which, when stimulated, triggers bradycardia and hypo-
tension. These are manifestations of Bezold-Jarisch reflex
which is induced by vagal stimulation, particularly in
occlusion of the right coronary artery. SB can be occasion-
ally caused by pain or morphine usage and lead to vasova-
gal syncope. SB occurring 6 hrs after AMI onset is most
often transitory and caused by sinus node dysfunction or
atrial ischemia. In a very early phase of AMI this arrythmia

can lead to the development of repetitive ventricular
arrhythmias and hypotension on one hand and on the
other to the reduction in myocardial oxygen demand.

In the TIMI II Trial, which analyzed the occurrence of
bradyarrhythmia in diaphragmal localization of MI treated
with thrombolytic therapy, the frequency of AV block was
12%, and in prethrombolytic phase even 20%. In our study
the frequency of AV blocks in diaphragmal localization of
MI was slightly lower, i.e. 10,52% (4/38). BBB occurred
only in MI of anterior localization and more frequently in
the first 4 hrs.

Accordingto Uznanska-Lochetal. [18], in diaphragmal
infarction AV block can suddenly occur without the
introduction of first degree AV block, and within the first 6
hours after the onset of symptoms, while the block itself
usually reacts well to atropine administration. Patients
with a later AV block development, usually after 24 hrs, are
resistant to atropine and require the application of electro-
stimulation. The authors consider that the early AV block
is the result of vagotomy, while the late one is caused by
ischemia and it can be resolved gradually concurrently
with the decrease of ischemia.

Myocardial ischemia can cause blocks at any level of
the conduction system, atrioventricular and/or intravet-
ricular. According to data from the literature, BBB can
occur in 5—10% of AMI patients [10], while in our study
they occurred only in patients with anterior infarction
(10% of cases of the total number of patients with rhythm
and conduction disorders).

By analysis of each form of tachyarrhythmia in the
anterior and diaphragmal localization of infarction, it was
shown that tachyarhythmias were more frequent in the
anterior STEMI, i.e. that ST was the most frequent form
of rhythm disorder associated with the anterior localiza-
tion of infarction that occurs exclusively within the first 4
hrs. According to data from the literature, in about 1/3 of
patients with AMI ST usually occurs within the first days
after infarction, and particularly in patients with anterior
infarction [19]. This leads to the increased demand of the
myocardium for oxygen as well as to a reduced time neces-
sary for coronary perfusion. Persistent ST results in the
development of weak heart. Single VES are more frequent
in the diaphragmal localization. The frequency of VT in
both localizations is almost identical, while VF is statisti-
cally significantly more frequent in infarction of anterior
localization. The occurrence of VF in the diaphragmal
STEMI was recorded only in the first 4 hrs. AF is a rhythm
disorder that develops significantly in the period from
5—12 hrs.

Coronary arterial disease is the leading cause of death
worldwide [1]. It is the cause of death in 45,6% of cases in
the developed countries and in 24.5% of cases in the devel-
oping countries. The analysis of the cause of death has
shown that infarct complications, primarily severe ven-
tricular arrhythmias and weak heart, are still the main
reason of such a high mortality rate. In our study 13
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(12/1%) of ACS patients died, of whom 70% (9/13) were
those with STEMI. Most frequent disorders, which were
registered in 5 lethal cases, were those with BBB. Of the
total number of lethal cases with STEMI there were 6 with
anterior and 3 with diaphragmal localization. Most lethal
cases were those with BBB (33.3%), while the patients
with VF and ST were represented by identical rates. Peters
et al. [20] also detected increased mortality rate in patients
with conduction and supraventricular rhythm disorders.
Thus increased mortality rate in patients with ACS associ-
ated with BBB is more associated with extensive myocar-
dial damage than with the block itself.

According to data from the literature, a total mortality
rate due to STEMI in Serbia in 2004 was 12,4%, and in
200511,7%, hospital mortality due to ACS was 8.2%, and
UAP 1,6% [5]. Also, as reported in the literature, it is well
known that in patients with MI mortality rate is highest
during the first hours, most often before hospital admis-

References

Van de Werf F, Bax J, Betriu A, et al. Management of acute myocardial infarction in patients
presenting with persistent ST-segment elevation: the Task Force on the Management of
ST-Segment Elevation Acute Myocardial Infarction of the European Society of Cardiology.
Eur Heart J. 2008; 29 (23):2909-45.

Fuster V, Moreno P, Fayad Z, et al. Atherothrombosis and high — risk plaque part | evolving
concept. J Am Coll Cardiol. 2005; 46:937-54.

Ebell M. Evaluation of chest pain in primary care patients. Am Fam Physician. 2011; 83
(5):603-5.

O’Connor RE, Bossaert L, Arntz HR, et al. Part 9: acute coronary syndromes: 2010
International Consensus on Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care Science With Treatment Recommendations. Circulation. 2010;122
(16 Suppl 2): S422-65.

Vasiljevi¢ Z, Mickovski-Katalina N. Klinicka obelezja, leCenje i smrtnost bolesnika sa
akutnim koronarnim sindromom u Srbiji od 2002. do 2005. godine: analiza podataka
nacionalnog registra za akutni koronarni sindrom. Srpski arhiv. 2007; 11-12: 645-53.
Gurm HS, Gore JM, Anderson FA Jr, et al. Comparison of Acute Coronary Syndrome in
Patients Receiving Versus Not Receiving Chronic Dialysis (from the Global Registry of
Acute Coronary Events [GRACE] Registry). Am J Cardiol. 2012; 109 (1):19-25
Mandelzweig L, Battler A, Boyko V, et al. For the Euro Heart Survey Investigators. The
second Euro Heart Survey on acute coronary syndromes: Characteristics, treatment and
outcome of patients with ACS in Europe and the Mediterranean basin in 2004. Eur Heart J
2006; 27 (19); 2285-93.

Perron AD, Sweeney T. Arrhythmic complications of acute coronary syndromes.
Department of Emergency Medicine, Maine Medical Center, Portland, 04102, USA. Emerg
Med Clin North Am. 2005 Nov; 23 (4):1065-82.

Meltzer LE, Cohen HE. The incidence of arrhythmias associated with acute myocardial
infarction. In: Meltzer LE, Dunning AJ (eds). Textbook of Coronary Care. Philadelphia:
Charles Press, 1972.

sion and it ranges between 30—50%, while hospital mortal-
ity rate ranges from 10—15%, and within the first year from
5—-10%.

Conclusion

As presented in our paper, heart rhythm and con-
duction disorders are one of the leading causes of death
in patients with ACS during the first hours after the
onset of complaints. In order to decrease mortality rate,
it is necessary to apply some of the measures regarding
the education of risk population, i.e. patients with some
of the forms of coronary disease, but it is also necessary
to have available educated teams in the sector of emer-
gency medicine. Future researches should be directed
toward the determination of highly methods for early
prehospital screening of heart rhythm and conduction
disorders in ACS so as to act on time preventively and
therapeutically.

Antman EM, Braunwald E. Acute myocardial infarction. Arrhythmias In: Braunwald E.
(ed): Heart Disease. A textbook of cardiovascular medicine, 6th ed. Philadelphia: W.B.
SAUNDERS, 2001:1184-1288.

Kyriakidis M, Barbetseas J, Antonopoulos A et al. Early atrial arrhythmias in acute
myocardial infarction: role of the sinus node artery. Chest 1992; 101:944-947.

Pizzetti F, Turazza FM, Franzosi MG, et al. Incidence and prognostic significance of atrial
fibrillation in acute myocardial infarction: the GISSI-3 data. Heart. 2001; 86 (5):527-32.
Sugi K Strategy for cardiac arrhythmias in acute coronary syndrome. Nihon Rinsho. 2006;
64 (4):729-33.

Kyriakidis, M, Barbetseas J, Antonopoulos A, et al. Early atrial arrhythmias in acute
myocardial infarction. Role of sinus node artery. Chest 1992; 101:944-7.
Vasiljevi¢-Pokrajci¢ Zorana, Stefanovi¢ B. Akutni infarkt miokarda — Koronarna bolest,
In: Nedeljkovi¢ S., Kanjuh V., Vukoti¢ M. (ed). Kardiologija. Beograd: Medicinski fakultet,
2000: 1146-58.

Joint European Society of Cardiology/American College of Cardiology Committee
Myocardial infarction redefined: a Consencus Document of the Joint European Society of
Cardiology/American College of Cardiology Committee for the redefinition of myocardial
infarction. Eur Heart J 2000; 21:1502-13.

TIMI Study Group: The thrombolysis in myocardial infarction (TIMI Trial): Phase and
findings. N. Engl. J. Med. 1985; 312:932.

Uznanska-Loch B, Cieslik-Guerra U, Rechcinski T, et al. One patient — many faces of
myocardial ischaemia. Kardiol Pol. 2013; 71 (6):631-3. doi: 10.5603/KP.2013.0132.
Crimm A, Severance HW, Coffey K, et al. Prognostic significance of isolated sinus
tachycardia during the first three days of acute myocardial infarction. Am J Med 1984; 76:
983.

Peters NS, Schilling RJ, Canagaratnam P, Markides V. Atrial fibrillation: Strategies to
control, combat and cure. Lancet 2002; 359:593-603.

20.

21



