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AO: Aorta

AVN: Atrio-Ventricular Node

BMI: Body Mass Index

BSA: Body Surface Area

COPD: Chronic Obstructive Pulmonary Disease
EF: Ejection Fraction

IVSd: Interventricular Septum diastole
LA: Left Atrium

LAD: Left Axis Deviation

LBBB: Left Bundle Branch Block

LGL: Lol-Gannon-Level

LV: Left Ventricle

PDA: Patent Ductus Arterious

RBBB: Right Bundle Branch Block

RV: Right Ventricle

RVOT: Right Ventricular Outflow Tract
SL: Sokolow-Lyon

VSD: Ventricular Septal Defect

WPW: Wolf Parkinson White
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Table 16 The most commonly used simple criteria
and recognised cut-off points for definitions of electro-
cardiogram left ventricular hypertrophy

ECG voltage criteria Criteria for LVH
Svi1+Rys (Sokolow—Lyon criterion) >35 mm
R wave in aVL >11 mm
Svs+RavL (Cornell voltage)® >28 mm (men)

Cornell duration product®
>20 mm (women)

>2440 mm.ms

JESC/ESH 2018

ECG = electrocardiogram; LVH = left ventricular hypertrophy.
“Sum of limb and precordial lead voltage.
®Product of Cornell voltage x QRS duration (mm.ms).
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left ventricular mass=1.04[(LVID +VST+PWT)3— (LVID)3] - 13.6.

LoV [ ) el A = 360 ) Cpadad) AN A

BSA acall mlaws daliss [ pua) cpdadl A0S = anad) phaa dalosal juad) cpslaal) A Lo

66



i s gl (U 0 i) m ye e pea) ol Al a6 (e B et Ao 3 Aonlion
Aalaa) dahyall sl )
taiha) diaylag cand) Cana 1 JgY1 Juadll

téaanll Caa

vie Y] Galad) daliia (anidn b Al ogSl) il baudadnl Loe illg dpcaliaal) ddyaa ) Aadyall Caags

csald¥) LAl gl e L) s

LRIV igt-ﬁ;.\j:' Al dels

oY) ) Al CadSl Aaga Ailoaiion) Ay LygSh i) Jaydads

c¥ai QRS Sall (ayn 53l) e QRS (Kpall G 8oy Llalads a1 cpdad) dalin jallam

a5l QRS (5 05y youdl] Al joaal) Calatl (T dngally ST daaily
(i 5ol by Calis Hen) Al Aeliiny Aial) Adadadnl juleall dibida due gy dualun &lia Gy
N Sy byl dasal) ¢ Ul Lgady e duapall VD) o daall (3 el cplad) dalia Gaaas
) el e pall i Ll Bile g dagy )
) e ARl ) bl daldi CRES 8 Clal) 48l eS Lashads Ao g dnnlin sl Caal) Cangg

Lalal)l aaa haudadsy dulaal)

67



b asm 3 [ ul¥) LS gl gl ) oaa s die ) Cplail) dalia aaad A S0 Sl Qi daglads Ao 5 g dpuilies

tlgaly (Cand) alic

Auae Lakiie Ay 1Canl) sl @

e ¢ oralal) Blulgall oifins) (Bdad drals Cliddive b Lulall abal) tlglajg cAuddl) Gl<a @
2022 S 1 5ng 2021 Dl 1 el (o stieall 853dl) S ((saaladl 2!

A 40 G e (el Sl gl gl iy taal) A Jell) yulaa e

D) julaa @

PaeY) : alad) iyl sl g l) e AT cued sl Sphy doliis aged] (pill i pall
Oreapiall Gaaals ¢ sl AR e (il SLyall 36l o i) gy il o aliiial
LSl Gaiall (gl el

SNV G el piaye s tlil] LSl 2 Llpdlls s i dusape Yl agaa] il o sl
¢ 3alll i) oumye B2l 3ol iape ¢ Bpall Hguad (ua e ccinll luail iy «COPD (ol
Ty g i€l Cilgs o Nin ouia e ¢ Ol V) Chlian iage ¢uaal) Lulil) Alianl) plitia) _caje
Ayl Joaall dgumdy (Al ayall

www.openepi.com/sample size adse o eVl dimll aas Cuenic :ddal) aan @
) Slpal) sl g ) odaye 20 58 Bgan) aas 12N Cilidaadl b5 <ll3, calculation
Al dlalis %95 5 48 (ggima -lgr Ol cpdl ) 3eny el aleil) 55155 il (ganly cpdlls
83 58 Al aaa (S el e clug %5

idard) Jale @

(Usaslly cpall) slall dasi — Leilesa pn anyall (a0 Aasioed) ugs¥) — Jaall = Guial) = yeall @

AL Gilgully B ) IS0 —

68



b asm 3 [ ul¥) LS gl gl ) oaa s die ) Cplail) dalia aaad A S0 Sl Qi daglads Ao 5 g dpuilies

eS8 Lt ol

Laallel yuleall 0385 sl el dalical Cornell juleas Sokolow-Lyon (SL) ules ilus
LGl Ol 8)6Sa

& s comill Giila e Slases sk el A6l ahalie 33l Jaall Jlaa ye Gl ) o]
Intra ventricular  JalusY) cilidad) Gn Glaall dSkaw 3aa%s (M mode aad) (galaf abaia 34
_hiy (Posterior wall in diastole (PWd) daluw¥L AN lal) dSlew septum (IVSd)
.Left ventricular diameter in diastole (LVIDd) alwxY) ) cpdadl)

555l dlladll 335 Left ventricular mass LVM alalls $3ke ued) cplad) 20 Cuatics
~ObY

Height Jshll e daguta (LVM) ) cpladl 5 g9 :LVM/M el Glaa S

Body awall mhu dalus o daguie (LVM) a) ol A5 :LVM/BSA clll Gl aiaes
.surface area (BSA)

rdamadal) Lgady cdgdall Cilpaial) @

W i e cphall A cddalany) A1 o) dSlew cdahbay) cludadl u Glaal) dSlew

Aamadal) il il JSAD jelay L acedl mlans Aaliay O35l Liguia a1 aladl

69
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Women Men

Normal Mild Moderate Severe Normal Mild Moderate Severe
LVIDd (cm) 3.9-53 5.4-5.7 5.8-6.1 =262 4.2-59 6.0-6.3 6.4-6.8 =269
LVIDd/BSA cm/m? 2.4-32 3.3-34 3.5-3.7 =38 2.2-31 3.2-34 3.5-3.6 =37
LVid volume (ml) 56-104 106-117 118-130 =131 67—-1b5 156-178 178-201 =201
Lvd volume/BSA (ml/fm?) 35-75 76-86 a7-96 =97 35-75 76-86 B7-96 =487
Vs volume (ml) 19-49 50-58 60-69 =70 22-58 58-70 71-82 =83
LVs volume/BSA (ml/m?) 12-30 31-36 37-42 =43 12-30 31-36 37-42 =43
SWTd (cm) 0.6-0.9 1.0-1.2 1.3-15 =218 0.6-1.0 1.1-1.3 1.4-186 21.7
PWTd (cm) 0.6-0.9 1.0-1.2 1.3-15 =186 0.6-1.0 1.1-1.3 1.4-186 =1.7
LVOT (cm) 1.8-24 1.8-24
Left ventricular (LV) mass
Cubed method
LV mass (g) 67-162 163-18B6 187-210 =211 88-224 225-2b8 259-292 =283
LV mass/BSA (g/m?) 43-95 96-108 108121 =122 491156 116-131 132-148 =148
Area length method
LV mass (g) 66-150 151171 172-182 =183 96—200 201-227 228-254 = 255
LV mass/BSA (g/m?) 44-88 89100 101-112 =113 50-102 103-116 117-130 =131
Left ventricular function
Fractional shortening (%) 27-45 22-26 17-21 <16 25-43 20-24 15-19 <14
Ejection fraction (%) zbb 45-b4 30-44 < 30 =bb 45-b4 30-44 < 30

VIDd, diastolic left ventricular internal diameter; BSA, body surface area; LV, left ventricle; d, diastolic; s, systolic; SWTd, PWT, posterior wall thickness; LVOT, left
ventricular outflow tract.
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ABSTRACT
Background: Electrocardiography is an important method in the diagnosis of left

ventricular hypertrophy in patients with primary arterial hypertension. Ultrasound remains

a reference method for detecting left ventricular hypertrophy for comparison.

Objective: The aim of the research is to study the sensitivity and specificity of the

ECG compared to the ECHO according to age, sex, body mass index and smoking.

Materials and Methods: Our cross—sectional study was conducted in the year
2022 and included 83 hypertensive patients who attended the cardiac clinics of Al-Assad
and Al-Mouwasat University Hospitals, and each patient’s information was taken and
filled out on a form, and then an electrocardiogram and echocardiogram was performed
for each patient and the Sokolow-Lyon criteria were calculated schematically and then
Calculation of the left ventricular mass, followed by a graphical analysis of the statistics
to know the sensitivity and specificity of the electrocardiogram in detecting left ventricular
hypertrophy compared to the left ventricular mass calculated by echocardiography (as a

reference measure).

Results: The sensitivity of the ECG in men was 25% compared to 20% in women
and the P value was less than (0.001 and the specificity of the ECG in men was 87% in
men compared to 76% in women and the P value was less than (0.001 which is statistically

significant. The sensitivity of the electrocardiogram in smokers was 27% compared to
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19% in non-smokers, and the P value was less than (0.001. The specificity of the
electrocardiogram was 89% in smokers, compared to 76% in non-smokers, and the P
value was less than (.001, which is indicates a significant statistical difference. for the
distribution of sensitivity and specificity according to BMI: the sensitivity of the BMI group
between 18 and 24.9 was equal to 25%, compared to a sensitivity of 23% for the BMI
group between 25 and 29.9, and against a sensitivity of 19% for the BMI group between
30 and 34.9, and the P value was equal to 0.001, which indicates a significant statistical
difference. The specificity of the BMI group between 18 and 24.9 was 88% compared to
the specificity of 83% for the BMI group between 25 and 29.9 and the specificity of 77%
for the BMI group between 30 and 34.9, respectively, with a P value of 0.001 which is
statistically significant. Finally, with regard to the distribution of sensitivity and specificity
according to age, the sensitivity in the age group 40-49 was 26%, the age group 50-59
was 25% and the age group 60-69 was 23%, and the P value was (.53, which is not
statistically significant. As for the specificity by age, it was 89% in the age group 40-49,
87% in the age group 50-59, and finally 87% in the age group 60-69 years, and the P

value equals (.41, which is not statistically significant.

Conclusion: According to our study, the sensitivity and specificity of
electrocardiograms were more in males than in females, and the BMI was lower, and in
non-smokers it was more than that of smokers, while age did not statistically affect the

sensitivity and specificity.
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