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ABSTRACT
Aims

Left ventricular hypertrophy is an important predictor of cardiovascular risk, and its
detection contributes to risk stratification. The aims of the study were to evaluate the
prevalence of left ventricular hypertrophy in hypertensive patients and to assess the

accuracy of electrocardiography in its diagnosis.

Methods

A single center based, prospective, cross sectional study was carried out for a period
of 8 months. The data were collected through direct interview and fulfilling of a
prepared questionnaire. Beside these all patients were sent to do

electrocardiography and echocardiography.

Results

Mean age was 62.7 7.8 years, females (58%) were more than males (42%). mean
BMI of (28.38+ 2.9 kg/m?), (30%) of the patients with hypertension found to have left
ventricular hypertrophy. Sensitivity/specificity of Sokolow-Lyon voltage, Cornell

voltage and strain pattern were 30/89, 25/93, 20/96 respectively.

Conclusion
Prevalence of left ventricular hypertrophy was 30% in hypertensive patients,
Electrocardiography cannot be used as the screening tool for the diagnosis of Left

Ventricular Hypertrophy.

Keywords: - Hypertension, Left Ventricular hypertrophy, Electrocardiography,
Echocardiography.
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INTRODUCTION

LVH is defined by the increased left ventricular (LV) mass; with myocardial cell
hypertrophy and an increase in collagen within myocardium [1]. Multifactor etiology
for LVH has been implicated including, age, sex, body size, blood pressure and
diabetes [2].

Age, race, gender and body size can influence cardiac mass; this might occur
through cardiac load [3]. Hypertensive LVH is a risk factor for high insulin level and
insulin resistance. Significant correlation between LV mass, insulin-like growth
factor—I (IGF-I) and insulin was observed in a cohort study [4]. Correlation between
LVH in first-degree relatives than in second- degree relatives or couples is shown in
analyzing of LV mass heritability in the Framingham Heart Study, suggesting that
about 30% of LV mass variance is determined by genetic [5].

Pathological changes induced by chronic pressure overload include an increase in
the size of the cardiac myocytes, changing composition of the extracellular matrix
with increase of collagen fibers and abnormal changes in intramyocardial coronary
vessels [6]. However, most attention has been put on risk factors associated with
LVH, and on the beneficial effects of pharmacological treatment, as there is
detrimental contribution of LVH to cardiovascular events and survival [7].

Physical examination may show signs of hypertension and LVH like high blood
pressure measurement, augmented aortic sound on auscultation and displaced
cardiac impulse palpation. Yet, ECG may be an effective tool in the diagnosis of LVH
[8]. Precordial leads may show a negative P wave, anterior leads may have Large
QRS amplitudes while lateral leads demonstrating deep S and high R as a
consequence of LVH. The most popular ECG criteria are the Cornell voltage, the
Cornell product, the Sokolow-Lyon index and the Romhilt-Estes point score system
[8][9][10][11]. ECG limitations are; first, variable diseases present with near similar
changes. Second, inaccuracy in some patients like morbid obesity and
emphysematous chest. Echo, if available, should be the test of choice to assess for
LVH and detect other abnormalities such as left ventricular dysfunction and valvular

disease [12].
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Cardiac MRI is more accurate for measuring LV mass and is assessed in well-
designed epidemiological and clinical studies but ECG and Echo are the cheapest
and most readily available tests for LVH [13].

The development of LVH leads to LV diastolic dysfunction, an important factor in the
evolution of congestive heart failure. Furthermore, interstitial myocardial fibrosis and
an increased myocardial mass reduce coronary flow reserve leading to impaired
tolerability and myocardial ischemia [14]. Also there is enough evidence showing
that LVH causes arrhythmia [15].

The aim of this study is to evaluate and show the prevalence of LVH in hypertensive

cases and to assess the accuracy of ECG in diagnosing LVH.

MATERIALS AND METHODS

Study design & settings

A cross sectional study was carried out at in single center for a period of 8 months,
from 1% of February 2016, to 1* of October 2016, all patients underwent ECG and
transthoracic Echo.

Inclusion criteria
All hypertensive patients, free from exclusion criteria, during the study period, were

included.

Exclusion criteria

The followings are excluded
Corpulmonale, myocardial infarction, valvular heart disease, bundle branch blocks,

pre-excitation syndrome and cardiomyopathy.

Intervention and Data collection
The data were obtained from the patient’s case notes and through direct questioning.
Physical examination of each patient was carried out including precordial

examination and taking blood pressure in a proper way. All patients underwent ECG
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127  and Echo. The estimation of left ventricular mass (LVM) was based on the formula
128 derived by Devereux and colleagues [16]. LVM = 0.8(1.04 [(LVIDd + PWTd +
129 IVSTd)® - (LVIDd)*]) +0.6 gm

130  Where LVIDd =left ventricle internal dimension in diastole,

131  PWTd= posterior wall thickness in diastole,

132 IVSTd = interventricularseptal thickness in diastole, 1.04 = specific

133  gravity of the myocardium.

134  Also by incorporating height and weight, LVM index calculated, LVM index was
135 defined as LVM divided by body surface area (LVM/BSA, g/m2). BSA was calculated
136  according to the formula: BSA = 0.6 x height (m) + 0.0128 x weight (kg) - 0.1529.

137 LVH was defined by LVM of = 162 gram for women and 2224 grams for men, or LVM
138 index of = 95 gram/m? for women and =115 grams/m?for men and graded according
139  to the table 2.

140

141  Ethical considerations:

142 = Approval was taken from Kurdistan Board of Medical Specialty & Sulaimany
143  Directorate of Health.

144 = Oral consent was taken from each patient and they were assured about their
145  Confidentiality.

146

147 Statistical analysis:

148  Data analysis was done by computerized statistical software; Statistical Package for
149  Social Sciences (SPSS) version 22. Descriptive statistics presented as (mean *
150 standard deviation) and frequencies as percentages. Normality of the data set was
151 verified. Multiple contingency tables conducted and appropriate statistical tests were
152  performed, Chi-square test was used for categorical variables and independent t-test
153  was used to compare between means. In all statistical analysis, level of significance
154  (p value) was set at < 0.05.

155

156

157

158
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159 RESULTS

160

161  Clinical and demographic characteristics

162  The study included 200 patients, 84 (42%) cases were male and116 (58%) patients
163  were female, the age ranged between 50-80 years with mean age of 62.7 £7. Table
164 3 gives information about socio-demographic characteristic and risk factors of the
165  patients.

166

167  Echo findings

168  Sixty patients (30%) revealed LVH, among them 39 patients (65%) were female and
169 21 patients (35) were male. Eighteen (9%) patients had LV systolic dysfunction, 54
170  patients (27%) had LV diastolic dysfunction. Table 4 shows details of ECG findings
171 of the patients.

172 The prevalence of LVH was significantly higher in female, and eccentric type was
173 significantly more prevalent in female as shown in table 5.

174

175  ECG findings of patients in the study

176  Thirty-three patients (16.5%) had voltage criteria of Sokolow-Lyon voltage, 25
177  patients (12.5%) had voltage criteria of Cornell voltage, and 18 patients (9%) had left
178  ventricular strain pattern.

179  The calculated sensitivity/specificity for the ECG findings in patients with LVH for
180  Sokolow-Lyon criteria was 30% / 89%, for cornel voltage was 25% / 93% and for
181 left ventricular strain pattern was 20% / 96% respectively (Table 6 and 7).

182

183 DISCUSSION

184 LVH is associated with increased cardiovascular morbidity and mortality, so its
185 diagnosis is critical, especially for hypertensive patients [17]. Echo criteria for LVH
186 have been shown to have excellent sensitivity, specificity and accuracy when
187 compared with postmortem LV mass, and its reliability has been confirmed
188  angiographically [18]. Based on the population studied and the criteria used for LVH,
189 the prevalence of LVH in hypertensive cases varies from 20% to 70% in most

190  studies worldwide [19-21]. In one meta- analysis of Cuspidi et al of 30 studies
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191  published in the last decade provides one of the largest data base on Echo LVH
192 prevalence in a hypertensive population of 37700 patients from different
193  hypertensive cohorts and from the hypertensive fraction of the general population.
194 LVH is present in approximately 36% of the pooled population according to more
195  restrictive diagnostic criteria. In another meta-analysis by Pewsner D et al who
196 analyzed 5608 patients in 21 studies, the median prevalence of LVH was 33%
197  (interquartile range 23-41%). In the current study, the prevalence of LVH was 30%,
198 this result is very close to the results of de Simone et al and Fesler et al which were
199  31% and 33% respectively [22-25]. Majority of our patients were female. The data
200 were taken consecutively. Whether it occurred by chance or hypertensive is more
201  prevalent among female in our locality is not known.

202 As for LV geometric patterns, the eccentric pattern was more prevalent than the
203  concentric one in 14 out of 18 studies in the prementioned meta-analysis, the same
204  proportion was also obtained in this study in which eccentric LVH was 20% while
205 concentric LVH was 10% [22].

206  There are too much controversies regarding relationship between gender and LVH
207 [25-27]. There are studies that showed that females have a positive association with
208 LVH [28-30]. However, other studies confirmed the reverse of this [25][26][27]. At the
209 same time, another series showed that there is no difference between gender and
210 LVH [31]. This current series showed that the female gender is a predictor for the
211 development of LVH with an Odd ratio of 1.182.

212 Many studies found that patients with obesity are at risk of developing LVH [32-34].
213 This study supports these findings with odd ratio of 1.2 for patients with BMI more
214  than 25 compared with a patient who has normal weight at a 95% confident interval
215 of 0.07-2.08. The remodeling process in long-standing hypertension consists of
216  hypertrophy, fibrosis and impaired microvascular circulation with arterial stiffness is
217 accompanied by higher pulse pressure and systolic blood pressure, which are well-
218  known risk factors for cardiovascular diseases[35]. Few studies have assessed the
219 relationship between LVH and cigarette smoking. In the LIFE Study, smoking was
220 more common among LVH patients in comparison to control [36]. In the current
221  study, there was no association between LVH and smoking. For the last decade,
222  many studies have been conducted regarding ECG diagnosis of LVH based on ECG
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223  criteria [37-45]. The criteria were used to increase the accuracy of the method for
224  diagnosing LVH. In this study, sensitivity of all criteria was low (20—30%).

225 In the present study, three applicable ECG criteria for f LVH diagnosis in
226  hypertensive cases with Echo as the diagnostic standard. Sokolow-Lyon criteria are
227  the oldest criteria revised by Sokolow M. and Lyon in 1949. It is the oldest, quickest
228 and simplest method for diagnosis of LVH by ECG. According to this study, it has
229  sensitivity of 30%, specificity of 89 %, PPV of 55%, NPV of 75% and accuracy of
230 71%.

231  The specificity and sensitivity of Sokolow-Lyon criteria showed different results in
232 different studies, in our study it was very close to the sensitivity/ specificity of
233  Norman et al. (1995)and Lallijieet al. (2007) which were 30% / 86% and 31% / 86%
234  respectively [37][38].

235 In assessing Cornell voltage criteria, sensitivity of 25%, specificity of 93%, PPV of
236  60%, NPV of 74%and accuracy of 72%.

237  The sensitivity / specificity of Cornell voltage criteria in the current study was close to
238  Salles et alwhich were 24% / 89% respectively while the sensitivity of our study was
239  far more than the results of Fragolaw which was 8% and a higher score obtained in
240  Calacaw which was 41% [39-41].

241 In assessing the scores for LV strain pattern, sensitivity of 20%, specificity of 96%,
242 PPV of 67%, NPV of 73%, accuracy of 73%.

243 There is wide range among studies in evaluation of sensitivity of LV pattern,
244  sensitivity ranging from 11.9% to 38.6%. Our study took a median position among
245 them and it was very close to Sundstromet al88.in  which sensitivity was 21% and
246  specificity was 92%.

247  Alfakih et al analyzed the value of gender specific partition for ECG criteria of LVH
248 recalibrated against cardiac MRI, and evaluated that Cornell voltage criterion had
249  highest sensitivities in males (26.2%) as compared to females (16.3%), while the
250 reverse was found in Sergio et al, who assessed both the specificity and sensitivity
251  of Sokolow —Lyon and Cornell voltage criteria for LVH. In their study, the sensitivity
252  of Cornell voltage criterion was 22.5% for males and 28% for females, Rodrigues et
253 al reported a similar finding, our results go with Sergio et alin in which sensitivity of

254  Cornell voltage criterion was higher for female [42-44].
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There are limitations for this study; the sample size is small, the duration of the study
was short and finally, although we assessed risk factors at the time, we could not
reliably measure how long the risk factors had been present before, as patients may

not seek medical attention.

CONCLUSION

This study found that the prevalence of LVH was 30% among hypertensive
population. Effort should be made for early detection and treatment of LVH since it
carries bad prognosis. LVH was more prevalent in female, especially eccentric type.
Because their sensitivity is, unacceptably low, ECG cannot be used as a substitute
of Echo in detecting LVH.

CONFLICT OF INTEREST

None to be declared.

AUTHOR’'S CONTRIBUTIONS

Amanj A. Khaznadar

Group 1 -Substantial contribution to the concept and design.
Group 2- Revising the article

Group 3- Final approval of the article

Kawa T. Rahim and Farman J. Ahmed
Group 1- Substantial contribution to the concept and design
Group 2- Drafting and revising the manuscript

Group 3- Final approval of the manuscript.

Fahmi H. Kakamad
Group 1- Substantial contribution to the concept and design, Acquisition of the data
Group 2- Revising the manuscript

Group 3- Final approval of the manuscript.

Page 10 of 22



EDORIUM Journals

Manuscript Accepted Early View Article

287 REFERENCES
288 1. Waseem T, Nadeem MA, Ali T, Khan AH. Left VentricularHypertrophy (LVH):

289 Sensitivity of Different ElectrocardiographicCriteria to diagnose LVH in
290 patients having increased Left Ventricular Mass Index on
291 Echocardiography.Ann King Edward Med Coll. 2003; 9: 1- 4.

292 2. Mayosi BM, Keavney B, Kardos A, Davies CH, Rat-cliffe PJ, Farral M.
293 Electrocardiographic measures of left ventricular hypertrophy show greater
294 heritability than echocardiographic left ventricular mass. Eur Heart J. 2002;
295 23:1963-71.

296 3. de Simone G, Devereux RB, Roman MJ, Alderman MH, Laragh JH. Relation
297 of obesity and gender to left ventricular hypertrophy in normotensive and
298 hypertensive adults. Hypertension. 1994;23:600-6.

299 4. Verdecchia P, Reboldi G, Schillaci G, et al. Circulating insulin and insulin
300 growth factor-1 are independent determinants of left ventricular mass and
301 geometry in essential hypertension. Circulation. 1999;100:1802-7.

302 5. Post W, Larson M, Myers RH, Galderisi M, Levy D. Heritability of left

303 ventricular mass. Hypertension. 1997; 30:1025-8.

304 6. Verdecchia P, Angeli F. Reversal of left ventricular hypertrophy: what have
305 recent trials taught us? Am J Cardiovasc Drugs 2004; 4:369-78.

306 7. Verdecchia P, Angeli F, Gattobigio R, Guerrieri M, Benemio G, Porcellati C.
307 Does the reduction in systolic blood pressure alone explain the regression of
308 left ventricular hypertrophy? J Hum Hypertens 2004; 18Suppl 2:S23-8.

309 8. Molloy TJ, Okin PM, Devereux RB, Kligfield P. Electrocardiographic detection
310 of left ventricular hypertrophy by the simple QRS voltage-duration product. J
311 Am CollCardiol 1992; 20:1180-6.

312 9. Casale PN, Devereux RB, Kligfield P, et al. Electrocardiographic detection of
313 left ventricular hypertrophy: development and prospective validation of
314 improved criteria. J Am CollCardiol 1985; 6:572-80.

315 10. Sokolow M, Lyon TP. The ventricular complex in left ventricular hypertrophy
316 as obtained by unipolar precordial and limb leads. Am Heart J 1949; 37:161—
317 6.

318 11. Romhilt DW, Estes EH Jr. A point-score system for the ECG diagnosis of left

Page 11 of 22



EDORIUM Journals

Manuscript Accepted Early View Article

319 ventricular hypertrophy. Am Heart J 1968; 75:752-8.

320 12. Devereux RB, Alonso DR, Lutas EM, et al. Echocardiographic assessment of
321 left ventricular hypertrophy: comparison to necropsy findings. Am J Cardiol
322 1986; 57:450-8.

323 13. Bluemke DA, Kronmal RA, Lima JA, Liu K, Olson J, Burke GL, Folsom AR.
324 The relationship of left ventricular mass and geometry to incident
325 cardiovascular events: the MESA (Multi-Ethnic Study of Atherosclerosis)
326 study. J Am CollCardiol. 2008; 52: 2148-55

327 14. RohrS, Kucera JP, Kléber AG. Slow conduction in cardiac tissue: I. Effects of
328 a reduction of excitability vs. a reduction in  cell-to-cell coupling on
329 microconduction. Circ Res1998 ,83,781-94

330 15. Lindblad DS, Murphey CR, Clark JW. A model of the action potential and
331 underlying membrane currents in a rabbit atrial cell. Am J Physiol199, 271:
332 H1666—-96.

333 16. Devereux RB, Alonso DR, Lutas EM, et al. Echocardiographic assessment of
334 left ventricular hypertrophy: comparison to necropsy findings. Am J Cardiol.
335 1986; 57:450-58.

336 17. Kannel WB, Gordon T, Castelli WP, Margolis JR. Electrocardiographic left
337 ventricular hypertrophy and risk of coronary heart disease. The Framingham
338 study. Ann Intern Med. 1970 Jun;72(6):813-22.

339 18. Nixon, J.V., Anderson, R.J. & Cohen, M.C. Alteration in left ventricular mass
340 and performance in patients treated effectively for thyrotoxicosis. Am J Med
341 1979, 67: 268.

342 19.  Yagi T, Noda A, Itoh R, Yamada H, Nakashima N, Yokota M. [Evaluation of
343 electrocardiographic left ventricular hypertrophy with both QRS voltage and
344 ST-T change using echocardiography]. RinshoByori. 1997;45(8):757—-62.

345 20. Lepira FB, Kayembe PK, Mbuyamba-Kabangu JR, Nseka MN. Clinical
346 correlates of left ventricular hypertrophy in black patients with arterial
347 hypertension. Cardiovasc J South AfrOff J South Afr Card Soc South AfrSoc
348 Card Pract. 2006 Feb;17(1):7-11.

349 21. Addo J, Smeeth L, Leon DA. Hypertensive target organ damage in Ghanaian
350 civil servants with hypertension. PloS One. 2009;4(8):e6672.

Page 12 of 22



EDORIUM Journals

Manuscript Accepted Early View Article

351 22. Cuspidi, C; Sala, C; Negri, F; Mancia, G; Morganti, A; etal.Prevalence of left-

352 ventricular  hypertrophy in hypertension: an updated review of
353 echocardiographic studies. Journal of Human Hypertension; London26.6 (Jun
354 2012): 343-9.

355  23. Pewsner D1, Juni P, Egger M, Battaglia M, Sundstréom J, Bachmann LM.
356 Accuracy of electrocardiography in diagnosis of left ventricular hypertrophy in
357 arterial hypertension: systematic review.BMJ. 2007 Oct 6;335(7622):711.

358 24. de Simone G, Izzo R, Chinali M, De Marco M, Casalnuovo G, Rozza F et al.
359 Does information on systolic and diastolic function improve prediction of a
360 cardiovascular event by left ventricular hypertrophy in arterial hypertension?
361 Hypertension 2010; 56: 99 -- 104.

362 25. Fesler P, Du Cailar G, Ribstein J, Mimran A. Left ventricular function in never
363 treated essential hypertension. J Am SocNephrol 2003; 14: 881 -- 887.

364 26. Jose V Lozano, Josep Redon, Luis Cea-Calvo, et al. Left ventricular
365 hypertrophy in the Spanish hypertensive population. The ERIC-HTA study.
366 Rev EspCardiol. 2006;59(2):136-42.

367 27. Giuseppe Mancia, Stefano Carugo, Guido Grassi, et al. Prevalence of Left
368 Ventricular Hypertrophy in Hypertensive Patients without and with Blood
369 Pressure Control Hypertension. 2002;39:744-9.

370 28. Gerdts E, Okin PM, de Simone G, Cramariuc D, Wachtell K, Boman K, et al.
371 Gender differences in left ventricular structure and function during
372 antihypertensive treatment: the Losartan Intervention for Endpoint Reduction
373 in Hypertension Study. Hypertension.2008 Apr;51(4):1109-14.

374  29. - Ajayi EA, Adekunle AE, Ajayi IA, Adeseye Al, Oyedeji TA, Adebayo OT, et al.
375 Left ventricular mass formulae and prevalence rates of echocardiographic left
376 ventricular hypertrophy in nigerians with essential hypertension. North Am J
377 Med Sci. 2013 May;5(5):325-9.

378 30. Wang S-X, Xue H, Zou Y-B, Sun K, Fu C-Y, Wang H, et al. Prevalence and
379 risk factors for left ventricular hypertrophy and left ventricular geometric
380 abnormality in the patients with hypertension among Han Chinese. Chin Med
381 J (Engl). 2012 Jan; 125(1):21-6.

382 31. Julius M. Gardin, David Siscovick, Hoda Anton-Culver, James C. Lynch,

Page 13 of 22



EDORIUM Journals

Manuscript Accepted Early View Article

383 Vivienne Elizabeth Smith, H. Sidney Klopfenstein, William J. Bommer, Linda
384 Fried, Daniel O’Leary, Teri A. Manolio .Sex,Age,and Disease Affect
385 Echocardiographic Left ventricular Mass and Systolic Function in the Free-
386 Living Elderly .Circulation.1995;91:1739-48.

387 32. Schirmer H, Lunde P, Rasmussen K. Prevalence of left ventricular
388 hypertrophy in a general population; The Tromso Study. Eur Heart J. 1999;
389 20:429-38.

390 33. Salvetti G, Pucci A, Fierabracci P, et al. Prevalence of left ventricular
391 hypertrophy and determinants of left ventricular mass in obese women. High
392 Blood Press Cardiovasc Prev. 2012; 19(1):33-9.

393 34. Michael S Lauer, Keaven M Anderson, William B Kannel, et al. The Impact of
394 Obesity on Left Ventricular Mass and GeometryThe Framingham Heart Study.
395 JAMA. 1991, 266(2):231-6.

396 35. Benetos A, Waeber B, 1zzo J, Mitchell G, Resnick L, Asmar R, et al. Influence
397 of age, risk factors, and cardiovascular and renal disease on arterial stiffness:
398 clinical applications. Am J Hypertens. 2002 Dec; 15(12):1101-8.

399 36. Okin PM, Devereux RB, Jern S, Kjeldsen SE, Julius S, Dahlof B. Baseline
400 characteristics in relation to electrocardiographic left ventricular hypertrophy in
401 hypertensive patients: the Losartan intervention for endpoint reduction (LIFE)
402 in hypertension study. The Life Study Investigators. Hypertension. 2000 Nov;
403 36(5):766-73.

404 37. Norman JE Jr, Levy D. Improved electrocardiographic detection of
405 echocardiographic left ventricular hypertrophy: Results of a correlated data
406 base approach. J Am CollCardiol 1995; 26:1022-9.

407 38. Jaggy C, Perret F, Bovet P, van Melle G, Zerkiebel N, Madeleine G, et al.
408 Performance of classic electrocardiographic criteria for left ventricular
409 hypertrophy in an African population. Hypertension 2000;36: 54-61.

410 39. Pewsner D, Battaglia M, Minder C, Marx A, Bucher HC, Egger M. Ruling a
411 diagnosis in or out with “SpPIn” and “SnNOut”: a note of caution. BMJ 2004;
412 329:209-13.

413 40. Sokolow M, Lyon TP. The ventricular complex in left ventricular hypertrophy
414 as obtained by unipolar precordial and limb leads. Am Heart J 1949;37:161-

Page 14 of 22



EDORIUM Journals

Manuscript Accepted Early View Article

415 86.
416 41. Haider AW, Larson MG, Benjamin EJ, Levy D. Increased left ventricular mass
417 and hypertrophy are associated with increased risk for sudden death. J
418 AmCollCardiol 1998; 32:1454-9.

419 42. Alfakih K, Walters K, Jones T, Ridgway J, Hall AS, Sivananthan M. New
420 gender-specific partition values for ECG criteria of left ventricular hypertrophy:
421 Recalibration against cardiac MRI. Hypertension. 2004; 44:175-9.

422 43. Rodrigues SL, Angelo LD, Pereira AC, Krieger JE, Mill J

423 Sokolow — Lyon — Rappaport and cornell voltage criteri

424 hypertrophy. Arq Brass Cardiol 2008; 90: 44-51.
425 44, Rodrigues SL, D’Angelo L, Pereira AC, Krieger
426 the Sokolow-Lyon-Raappaport and Cornell

427 hypertrophy. Arq Bras Cardiol 90(1): 46-5

428

429 4

430

431
432 \
433

434

435

436 .

437

438

439

440

441

442

443

444

445

446

Page 15 of 22



EDORIUM Journals

Manuscript Accepted Early View Article
447  TABLES
448
449  Table 1: Common ECG criteria for the diagnosis of LVH [8][9][10].
450

Cornell voltage criteria | SV3 + RaVL =2 2.8 mV (28 mm) in men
SV3 + RaVL 2 2.0 mV (20 mm) in women

Cornell product criteria | SV3 + RaVL (+8 in women a) X QRS duration =

X ms

Sokolow-Lyon  voltage | SV1 + RV5 or RV6 =2 3.5 mV (35 mm)
criteria or

RaVL =2 1.1 mV (11 mm)

Romhilt-Estes (a score =5 is diagnostic of ore is “probable”
(point score system) LVH)
Voltage criteria (3 A 4

Prolonged QRS duration (1 point): =2 90 ms
Delayed intrinsicoid deflection time (1 point):
=50 msin V5 or V6

451
452
453
454
455
456
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Table 2: LVH grading [16]

Mild Moderate Severe
LV mass/BSA
(g/m2) 96-108 109-121 2122
Women
LV mass/BSA
(9/m2) 116-131 132-148 >149
Men
\
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482  Table 3: Demographic characteristics of patients

483
Variable \[o} %
Age
50-59 62 31
60-69 94
>70 44
Male 84
Female 116
Weight mean+SD (76.34+10 kg)
Height mean+SD (162+ 7.2 cm)
BMI mean£SD (28.38+ 2.9 kg/m2)
Anti-hypertensive treatment
Duration of hypertension
1-5 years
6-10 years
11-15 years 32 16
216 years 2 6
Mean systolic blood 158.45
Mean diastolic 87.67
Mean MAP 110.76
Diabet&mellit 26 13
Smokin 42 21
484
485
486
487
488
489
490
491
492
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493  Table 4: Echo findings of the patients

494
Echocardiographic finding No %
No LVH on echocardiography 140 70
LVH on echocardiography 60 30
Systolic dysfunction 18 9
Diastolic dysfunction 54 27
Eccentric LVH 40 20
Concentric LVH 20 1
Mild LVH 38 9
Moderate LVH 15 7
Severe LVH 7
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497 d
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514 Table 5: Gender —specific difference in geometry of LVH
515

Gender P-value

Type of LVH Male Female

No. % No.
LVH (ALL) 21 10.5 39

Eccentric LVH 14 7 26
Concentric LVH 12 6 8
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Table 6: Sensitivity, specificity, positive predictive value, negative predictive value

and accuracy of ECG in comparison to Echo regarding diagnosis of LVH

o o Positive Negative
o Sensitivity Specificity Accuracy o o

Criteria predictive predictive

% % %

value alue

Sokolow-
Lyon 30 89 71 55
voltage
Cornel 25 93 72 74
voltage 4
strain

20 96 73 73
pattern A 4
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Table 7.Gender deference in sensitivity, specificity of ECG

Early View Article

Female Male
Criteria Sensitivity | Specificity p- Sensitivity | Specificity p-

% % value | % % value
Sokolow- | 35.9 87 0.007 | 19 90.5 0.2
Lyon
voltage
Cornell 28.2 90.9 0.032 | 19 95.2 62
voltage
strain 20.5 93.5 0.013 | 19 9 0.013
pattern &

h 4
4
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