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ACEl  Angiotensin Converting Enzyme Inhibitors.

AF Atrial Fibrillation.

AHA American Heart Association.

AMPHR Age predicted maximum heart rate.

ATP Adenosine Tri Phosphate.

AVN Atrio Ventricular Node.

BP Blood Pressure.

CABG Coronary Artery Bypass Grafting.

CAD Coronary Artery Disease.

CRI Chronotropic response index.

CRT Cardiac Resynchronization Treatment.

DTS Duke Treadmill Score.

ECG Electro Cardiography.
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EF Ejection Fraction.

HR Heart Rate.

HRR Heart Rate Recovery.

LBBB Left Bundle Branch Block.

LVH Left Ventricular Hypertrophy.

MET Metabolic Equivalent.

MI Myocardial Infraction.

PPV Positive Prediction Value.

RBBB Right Bundle Branch Block.

RPE Rating of Perceived exertion.

SAN Sino Atrial Node.

SBP Systolic Blood Pressure.

SVT Supra Ventricular Tachycardia.

VO2 Total body oxygen uptake.
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VOmax Maximal body oxygen uptake.

VT Ventricular Tachycardia.

WPW Wolf Parkinson Wight.
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71 VO2 max awally bV kY hd 2 - 2

dlime cilegane Diamiall el o AV sl 3 Lk (Ko eSSV e LS ST 0
Ayl (il aall VO2 max I slaiy .agall 2ba)) sy (sgied) 138 glad oS Y caupmillyy (S
gle sl Zlal) Aladly cclaball ¢y el
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Gl e tid Ly pabel 4ae chian () VO2 1) (g5ine N Ji VO2 max I Jouagll a LaaVl
65 S I (giane (gsinall 138 e - lelant (Sr 3 el 893 I dpmash) I f Lasy)
.'VO?2 peak
Resting VO2= C.O x A-VO?2 Difference
Maximal Exercise VO2= C.O x A-VO2 Difference
= HR (2-3x resting) x SV (2x resting) x A-VO2 Difference (3x resting)

Fick equations at rest and during exercise.

A-VO?2 Difference; Arteriovenous oxygen difference. C.O; Cardiac output. HR; Heart rate. S.V;

Stroke volume. VO?2; Total body oxygen uptake.
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DYNAMIC EXERCISE

1 Vagal tone
T Sympathetic tone

—

THRxTSV=
T Cardiac
output

T Energy
demands
of exercising
muecie T Myocardial
oxygen demand

T Total-body

oxygen

uptake
T Venous
return ~

T Vasodilation T Coronary
T Extraction of oxygen blood flow
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W
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pressure
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Patient walking
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Electrocardiogram (ECG)
recorded on machine

kbl gl Glatiall il 590068 e @latia Jalon tagall HLEAY Lass i 8y 15 JSA)
Maige g agall Lol Ue 1 - 3
sagal) JLas) U 1-1-3

il Asguny canlsll oliiily o( sl Jae o Ugh liia 203 llg) Badalagl) LUK auits o 4308
Oyl el agilials Alacgia i) aa ¢piuall (o pall an Causlio agad) Hlas) & s doaidiall 4ulS

.(CAD) _Lisy!



34
oY g3 fagall JLEA) 2 Apac ) Aasll QB de s sage Al 4 )Y dal)

tagadl W) Gige 2-1-3

comndll 13g) el (impall Gall HLEAYL Sa5 o oSar s

2 baa 2 - 3
VK g tgaraadl el gygha o ol clall dagn e Talaic) tcile gane DG ) Crcndd

:(CAD) slal) isy) el )l paiis B1 - 2- 3

dagiale 1 e il RBBB (adl (pme jlian agaal (il agall Ogiacaiall sallll oasall :Class]
coabe ¥y ¢ paad) paind) e Talael «CAD G agiba Lausia Jlaial g ¢dall e ST &
Lol 3Lall oy :Class2a
:Class2b
coeially c e Vls « eall e Talael <CAD I dle Adldial agaal Gl cayall v/
coeially e (mahe Vs ¢ eall Lo Talaiel <CAD U diaidie Zlain) agadl (pdl) ayall v/
CpeSsaadl) Oslsling ST b ale 1 e il Jafi agedl () (asall v/
0o ST ale 1 e il dasi e (LVH ) clad) dalial dudalads jules agodl (pdl oyl v/

s)yudl Lad



35
o) i3 [l LA ey ae El) Aadll QB Ao jusase AL A Y dadl

:Class 3

o ST giday ot oL WPW s 050l Cilgs Laidlie) Tl ddardass <l pa pinpall v/
(pbLBBB 4l 4Ll ST Jaji ake 1
Uaddiag GLISYI G elall 5L Clagase agal o) 350 dull dliac olitial agedl (pdl aydl) ¥V

.CAD 3Ll ag]

s culy el Cilgy daDie 16 IS



36
o) i3 [l LA ey ae El) Aadll QB Ao jusase AL A Y dadl

Jsital) oLl IS8 Jaadld ST Jag 4aSs cpuSonndll il jeda AlyeS il lalass 17 J<a)

ol gl ohd Bl e Alal @lgl) jela 3LeS (B dalass 18 (<)

CAD <) b o)y duab of (oo agual (udl) asall Mo )A0Y)g Byghadll auii2 —2 — 3

:Class 1
(Class2b i iayall lxcle) Cagjae o s<ia CAD agaals ¢ ol anii ehal Gseaiall (pmsall v/
Aabll ST ale 1 e i daji 5f RBBB agadl (il (e

Ayl agilla 3 s agaal (Vs ilu aaiiag Cigpea ol 5<ia CAD gl cplll iasall v/



37
oY g3 fagall JLEA) 2 Apac ) Aasll QB de s sage Al 4 )Y dal)

o Jlad ) agal Gy el 12-8 1 agled an 5yshadll (midie jiusall je il 3UA ape v
(il guad yualie]

S JB8 U agaal Gy oLl 32 4 aglsd 2 Bipladl) angia Sl e aall BUR iae v

b i jgusd el
\—‘{Kl “‘J{f V‘Jl/“JL“ ‘*‘}a‘,!jﬂvﬁv"f\lﬂ\/—"ﬂﬂ\/—"\{\ﬂ‘f\f‘“‘ -

oY) Card) jlas zigai jelay (il lagads 19 (KA
:Class2a
Qlall Jaudads a0 aae g cdaands 408 400 GLdle pa 8)shadll awgie jiledl je jaall BUS e

sl 8 U Jals dsag axcg cannde CulS (e ea (e Al 127 6 2a dulill iladlal) catole) (sl
)l
:Class2b

Aallly ST 3 i g ale 1 daj orien ey ks WPW) slalad dladass <y aa (mpall v/

(836 e QRS > 120 pe sk Jals duagi cue (gl 5| LBBB



38
Do) 553 [agad) S sm Bae il Aoll i) e e 5350 L3l 5 501 el

2 3 b ‘: ﬁi,l .., 144 i5e4 b1 E9844 144 y
EEY S e ‘ oA
FUAS P UI W ':
J |
1 oVl | : 73
WA
s i G i |
11 aVF 3 = : V6
A A il
\ UIN N
1 |
AL~ ¢JT\-

IF 40 06393

) peand) lan el SlyeS (il ladads 110 S

:Class 3

'z\f‘i)ﬂ‘ E.JLG‘g (g ya )T/j IAPREWY sl raéj é‘,ﬁaxj U})L;“ ‘544‘)463\ v

Byshdll Je il e juall LA aye v

:ddl) dliasl) clida) a3 -2 -3

:Class 1

(6= 4asd) Nss salael i) Alsal) dallaall auii of clalitill ddmy Y] aaatl ojaill J& v

Cabe YL saaa) At U sgall lad) jag ol 13 i) Jaalil salely ¢ 1Y) aaatl mdl) s 156 V0
(Les: 21-14 s

OS 1Y) ) Jall alely (Aol Aadleall iy oLl dacay ¢ Y1 aaatl madl) ae Dl v/

(el 673 s ¢ abe YL aamd) adicl it SU agall )



39
oY g3 fagall JLEA) 2 Apac ) Aasll QB de s sage Al 4 )Y dal)

:Class2a
Bale Jgmaad (Al cmpall Al Qe Bole] (e S agall o qapl) of Laliil) dagil oAl aa
LSy A )
:Class 2b
(DL ST agiole 1 g siSly ¢ oaim ulas olaig
c ) Jaafil) sale] ol cpplall 8 Sl mpall (5)50 prane V)
:Class 3
g Al Baley Glibiud aa ¢8Lall saaa B0l Ll vV
Y ol (Alal) ciladadlg ¢ pagladl j  SlEaY) Qlill jgends calal)l bl dlasl) clitial caye v
c2gal) AL e aaas of oSa LB e

(ool 2gn La) eln] pgal Caliicn) EAISY) 5L sl ¢l el (il Ji ¥



40

oY g3 fagall JLEA) 2 Apac ) Aasll QB de s sage Al 4 )Y dal)

idg e S) Hlog old of Cpaia e (paliadl agal) Jidi 4 -2 -3
.aae Y :Class 1

L5 Bl sha) sy cSu 6la ge Gy NI (aliiyl :Class 2a
:Class 2b

Baae Byglad Jalse agoal (pdl) (alasyl v
oabel G A 55 < elully 4w 45 < Js)ll v
(opbadal) e dald) (g6 Lalisy sadl Ogup v
(e Gdall) Gl Gl sags o (S pedare O 3 das gl v
A agualyal ae ¢(CAD) 5 Liladll dille 5yslad agadl v/
ueyajsm‘ Ll ‘gi d\AJﬂ ‘é_'tzf.'\j) — :Class 3
: 2k claleas 3 - 3

:Absolute dilaall Clbiuy) clalbasl -3 -3

(s qu) ola L8 Alcae clina) v/

Bysbdll e jiiae pe jua Bis v

L Sualirgan Chlaa) ol Gahel Lue e Slse e cilaadaly

e Sl g e i Hpad V

Ay elina) ol sals dughy daa Vv



41
oY g3 fagall JLEA) 2 Apac ) Aasll QB de s sage Al 4 )Y dal)

Aadine ol g sSie dali pa o v
ilid Qlgll o jealt ) (adida ol dgiidia 4l dlac gl V0
(B plasdl ol (ool jpual S (oY) Jie) 2gall ehals Tege dajy 8 By da aye ¥

(Fmi) S bl Lo v/

relative 4wl GlbiuN) clabaa 2 =3 -3

opli of LM Gocai v

B8 bagia sl el v

5 ke 200 < dalll ol bia o 5 ale 110 < dallil abows) Jaia v/
(pomalisd) Gl gl cagayiaall (ai 1) La)ld il v/
Aeyull i atia Uk LU 3sag v

bl ) jlasd) e ddle dnpy V0

e ) 2S5e Bale Ll Gy v

Aty a3 oV

(Aabalane dady ¢ 83 plawd) (ou) bl Hhnwe je Dl els V0
(O el Q) el Slamg el i) Gade S G v
Lol Bl 8 Ay of Ll diliae dliae duas all v
Lol f adiie Jaa v

Ol Gol A gAY JIKEY s i Gl dliae Plic) v

cpanall ol ane () (535 cud Cria v



42

o) i3 [l LA ey ae El) Aadll QB Ao jusase AL A Y dadl

gl jlas) clanss 4 — 3

LAY Glaaas ol 258 Baye Lyl agh cudall e camy agall las) cha) U

:Bayes 4,511 -4-3

ehal aal Galasl) xe HlaaV) dulal Allaal plo lasdU dulagy) dand) Bllas) G mass

ehal Ui (il Glheall ) LIS o)y 3gay Jlaind ol LalS &) (g1 (ddag e Lallainl) pgd Laal!
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Syshadl) Llley cdangio Aiabiio cdas dabiic 1) audig . 8yshaall Jalse g ¢ uinll ¢ el

Age Gender  Typical/definite Atypical/probable  Nonanginal Asymptomatic
angina pectoris angina pectoris chest pain
30-39 Men Intermediate Intermediate Low Very low
Women  Intermediate Very low Very low Very low
40-49  Men High Intermediate Intermediate Very low
Women  Intermediate Low Low Very low
50-59 Men High Intermediate Intermediate Low
Women  Intermediate Intermediate Low Very low
60-69 Men High Intermediate Intermediate Low
Women  High Intermediate Intermediate Low

From Institute for Clinical Systems Improvement. Health Care Guideline: Cardiac Stress Test Sup-
plement, 6th ed. 2004.

ptly ¢B)
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Stress Testing

Modality Sensitivity Specificity
Exercise test 68% 77%
Nuclear 87-92% 80-85%
Imaging

Hrees 80-85% 88-95%
Echo
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Bruce Protocol

Stage |Minuteshograde km/hwPH _eTs |
10 2.7 1.7 5

1 3

2 12 4.0 2.5 7
3 14 5.4 34 10
4 12 16 6.7 4.2 13
5 15 18 8.0 5.0 15
6 18 20 8.8 5.5 18
7 21 22 9.6 6.0 20
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Downsloping ST

The ] point occurs at the end of the QRS comples.
The ST segment begins at the | point and extends to a user defined interval

Upsloping ST Horizontal ST
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Abstract

BACKGROUND: The EKG is a good prognostic and diagnostic tool in the evaluation of
patients with coronary disease, and it is an ideal diagnostic option for patients with chest
pain with an intermediate risk of coronary disease. Many abnormal results were recorded,
especially the delay in recovery heart rate to the baseline value after the test and
considering that as a bad prognostic criterion for predicting future cardiac events such as

infarction and cardiac death.

OBJECTIVE: The aim of this study is to know the prognostic value of the delayed return

to baseline heart rate after the ECG stress test.

MATERIALS AND METHODS: A prospective study that included patients nominated for
a stress test with ECG who visited the cardiac clinics of Damascus University Hospitals
(University Mowasat and University Assad) in the period from 1/12/2020 to 1/12/2021.
The data collected included age, sex, medical history, drug history, duration of exertion,
and the occurrence of ischemic or infarctive changes during the test (all ischemic or infarct
phases will be excluded during the test) and the heart rate will be recorded one minute

after stopping the stress test. Patients will be divided into two groups: patients with normal
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recovery heart rate and patients with delayed recovery heart rate. Patients will be followed
up with periodic follow—up every three months with a visit to the cardiac clinic or by
telephone follow—up throughout the study period, and the occurrence of myocardial

infarction and death will be recorded in both study groups.

RESULTS: The study included 100 patients, 2 were excluded because of signs of
myocardial infarction during the test, 15 patients were excluded because of the occurrence
of ischemic changes during the test, therefore 83 patients were studied (53 males, 30
females, average age 63 + 10 years). As for the distribution according to the rate of
return of the heart to normal, about 44 patients had a delay in the return of the heart rate
to normal, and 39 patients did not have a delay in the rate of return of the heart to normal,
at rates of 53% and 47%, respectively. As for the complications that occurred in the long
term, there were 2 deaths and 10 myocardial infarctions in the delayed return group,
compared with one death in the second group and only two infarctions, and the results

were statistically significant (P-value = 0.031).

CONCLUSION: The delay in restoring the heart rate to baseline value on the ECG has
an important prognostic value and can predict mortality and myocardial infarction in

patients.
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