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Abstract (300 word limit)
AIM  
-To enumerate the contribution of 2D echocardiography toward the evaluation and 
diagnosis of patients complaining of hypertension. 
OBJECTIVE OF STUDY 

1-To describe echo features of left ventricle in hypertension.(LV geometry)
2- To highlight recent advances as well as to resolve some unresolved controversies.
 3- To see LVH in hypertensive patients of different age groups.
4-To see the prevalence of LVH in male and female patients
5- To understand the concept of LV diastolic and systolic dysfunction(LV function) with hypertension
6-To check what is affect of hypertension duration on LV
7-Comparision of LVH detected by ECG and 2 D ECHOCARDIOGRAPHY 
8-Corelation LVH,LV Dysfunction and control of Blood Pressure.
9-Corelation between severity of Hypertension and LVH.
10-Corelation between severity of Hypertension and cardiac dysfunction .
11-Corelation between LVH and duration of hypertension








MATERIAL AND METHODOLOGY
Study Design 
Descriptive  hospital-based study. 	
Study Subjects 
Inclusion Criteria
1-Patients presenting with known history of pre-hypertension or above stages(I AND II) or recently diagnosed hypertension,hypertensive crisis.
2-Age limit – 31-70 yrs
3-Patients of both the gender.
Exclusion Criteria
1-Patients below 31 years of age.
2-Patients with history of diabetes mellitus.
3-Patients with hypertrophic cardiomyopathy.
4-Patients having aortic stenosis or coarctation of aorta.
5-Patients having renal artery diseases.
6-Atheletes
7-Pregnant women

Study Procedure and Data Collection;
Patient first  come register themselves with coordinators and then send to general physician for history taking and routine evaluation  where nurses take height ,weight, age, pulse, and physicians take there   past history, medications they are on, if they have any complaints , Check there blood pressure and auscultation them .
After all physical evaluation they are send for ECG and then for Echocardiography.



Echocardiographic examination
 Using the GE VIVID T8 type echocardiographic machine , data on weight  in KG and height in meter of each patient were entered into the echocardiography machine  which  automatically  calculate the body surface area (BSA) of the patient. In the echocardiographic room patient with chest exposed to the level of xiphisternum positioned on left decubitus (left lateral).  Cardiac examination was done first with probe on the left parasternal long axis view and then apical 4 chamber view using two dimensions.  Then using M mode left ventricular dimensions, interventricular septal thickness [IVS], posterior wall thickness [PW], and left ventricular end-diastolic diameter [LVEDD]) were measured at end of diastole and systole. Ejection fraction which is a marker of systolic function and E/A ration i.e. a marker of diastolic function was determined using the above measurements as well as relative wall thickness [RWT]. 
Calculation of the Left ventricular mass determined by using the validated ASE EQUATION –Current recommended formula (ASE EQUATION) for estimation of left ventricular mass is based on modeling the left ventricle as a prolate ellispse of revolution.
Formula is as follows-
Left ventricular mass =0.8x(1.04x(LVEDD+PWTd+SWTd)3-(LVEDD)3)))+0.6
Where LVEDD=Left  ventricular end diastolic diameter 
               PWTd=diastolic posterior wall thickness
               SWTd=diastolic septal wall thickness 
This formula can applied on M-mode as well as on 2d echocardiography. 
Limitations of ASE equations-
1-Estimation of left ventricle mass require accurate identification of interfaces between the cardiac blood pool and endocardium and between epicardium and pericardium.
2-This formula is appropriate for evaluating patients without major distortions of left ventricular geometry. 
3- Since this formula requires cubing primary measurements, even small errors in these measurements can lead to important errors in the estimation of the left ventricular mass.



RELATIVE WALL THICKNESS –Relative wall thickness is useful in assessing the geometry of LV mass whether its geometry is eccentric or concentric. 
According to relative wall thickness left ventricular hypertrophy is called as concentric(relative wall thickness=>0.42)or eccentric (relative wall thickness=<0.42).[94]
Using LVMI and RWT, left ventricular hypertrophy and left ventricular geometry were determined and characterization of eccentric or concentric left ventricular geometry was made. Examinations and readings of the images were performed by the principal investigator and confirmed by cardiac physician.   
Electrocardiographic examination 
ECG examination was performed using standard 12 leads ECG machine at rest.  The ECG machine used was the standard ECG machine (PAGER).  Patient with the chest exposed to the level of the xiphisternum on supine position, metal wearing removed from the arms and fingers with cellular phones switched off, ECG leads were placed on chest, both right and left upper limbs and lower limbs.  Six chest leads i.e. V1 to V6 were tightly placed on the chest.  V1 and V2   placed at 2nd intercostal space right and left side of the chest respectively.  V3 placed between V1 and V4 which was placed at 5th intercostal space.  V5, V6 were place lateral to V4 along the same plane. Limb leads were placed at right and left upper limbs and lower limbs. The ECG machine runs a speed of 25mm/s to record electrical activities on standard calibrated paper of 10mm per 1mV ECG papers after running for ten seconds. Then the leads were disconnected and patient properly kept and instructed to wait for his or her results after interpretation.  ECG interpretation was done by the principal investigator and confirmed by a blinded cardiologist i.e. not knowing the identification of the patient.  The ECG voltage criteria used to define LVH was the validated Sokolw Lyon criteria (criteria (S V1+ R V5 or V6 ≥ 35 mm).
Research Methodology:
The idea of selecting this topic arose because hypertension is increasing alarmingly among Indian population and is reason for many  cardiovascular diseases, since It effects left ventricular  function which Is the main pumping chamber and the best method to assess it is 2d echocardiography as it is non invasive, cheaper and time saving modality with 95% accuracy.. Thereby to keep a check on left ventricular mass index in hypertensive patients which is generally  a topic of discussion whether it increases with hypertension or not among many researchers. The prime objective was to take patients who have only hypertension and check LV mass index and to establish a conclusion that LV mass increases or not in hypertensive patient and to see how much echocardiography is important modality for measuring this rather then electrocardiography . As an answer to work towards my objective my study includes all hypertensive patients in between age of 35-70 years ,where I collected there  electrocardiograph and 2d echocardiography reports with there physical examination report to have BSA and there consent
OBSERVATION AND RESULTS
Statistical Analysis:
The data is compiled, studied with a series  of  biostatistical  methods and  thus result  is obtained. This data is analysed and tabulated.
TABLE -1 LVH IN HYPERTRNSIVE PATIENTS OF DIFFERENT AGE GROUP
		    Sno 
	    Age group(In Year)
	    Hypertensive cases  (n=60)
	  Hypertensive cases with LVH (n=32)
	   Percentage 

	1
	31-40
	12
	4
	33.3

	2
	41-50
	20
	10
	50

	3
	51-60
	20
	10
	50

	4
	61-70
	8
	8
	100





[image: Chart, bar chart

Description automatically generated]
33.3% cases had LVH among hypertension in 4th decade ,in 5th decade and 6th decade LVH  was relevantly equali.e in 50%cases all the patients have LVH in 7th decade .


TABLE -2 AGE AND SEX DISTRIBUTION OF HYPERTENSIVE CASSES
	Sno
	Age
	Male
	Female 
	Total
	Percentage

	1
	31-40
	10
	2
	12
	20

	2
	41-50
	14
	6
	20
	33

	3
	51-60
	14
	6
	20
	33

	4
	61-70
	2
	6
	8
	13




Table 2 shows that out of60 patients ,40(66.66%) were male and 20 (33.33%) were female, maximum number of patients  belong to 41-60 years ,mean age was 49.3yrs.





TABLE -3RELATIONSHIP OF LV FUNCTION WITH LVH IN CASES OF HYPERTENSION
	Sno
	Dysfuction
	Total no of cases n=60
	No of cases with LVH (N=32)
	Percentage 

	1
	only diastolic
	38
	26
	68.4

	2
	only systolic 
	2
	2
	100

	3
	both
	6
	4
	66

	4
	total  diastolic
	44
	30
	68.18

	5
	total systolic
	8
	6
	75



Prevalence of LVH in case of HTN cases is as follows ,in only diastolic dysfunction cases 68.4%.In patients with systolic dysfunction 100%.66.6% patients with both dysfunctions. No LVH in patients with hypertension with normal LV Function in 68.18%. 

TABLE -4CORELATION BETWEEN LV DYSFUNCTION AND DURATION OF HYPERTENSION
	Sno
	duration in yrs
	hypertension cases(n=60)
	hypertensive cases with LVH
	Percentage 

	1
	5
	28
	8
	28

	2
	5-10 YRS
	20
	12
	60

	3
	10
	12
	12
	100





TABLE -5COMPARISION OF ECG AND ECHOCARDIOGRAPY AMONG 60 CASES OF HYPERTENSION	
		SNO
	METHOD
	HYPERTENSIVE CASES WITH LV 
	PERCENTAGE 

	1
	ELECTROCARDIOGRAPHY
	6
	9

	2
	ECHOCARDIOGRAPHY
	32
	53








TABLE -6CORRELATION BETWEEN SEVERITY OF HTN AND LVH
		Sno
	Severity of hypertension
	Hypertensive cases
	Hypertensive case with LVH
	Percentage

	1
	prehypertension
	24
	10
	41.5

	2
	stage I
	20
	10
	50

	3
	stage II
	16
	12
	75










TABLE-7CORRELATION BETWEEN SEVERITY OF HYPERTENSION AND CARDIAC DYSFUNCTION
		severity of hypertension
	hypertension cases( n=60)
	diastolic dysfunction (n=44)
		sno
	
	duration in yrs
	
	hypertensive cases n=60
	
	hypertensive cases with LVH
	
	Percentage

	1
	
	five yrs
	
	28
	
	8
	
	28

	2
	
	five to ten yrs
	
	20
	
	12
	
	60

	3
	
	ten yrs
	
	12
	
	12
	
	100


percentage  
	systolic dysfunction cases (n=8)
	percentage 

	                          Prehypertensin
	24
	18
	75
	2
	8.3

	Stage I
	20
	14
	70
	0
	0

	Stage II
	16
	12
	75
	6
	37









TABLE -8CORRELATION BETWEEN LVH AND DURATION OF HYPERTENSION	
		sno
	duration in yrs
	hypertensive casesn=60
	hpertensive cases with LVHH
	percentage

	1
	five 
	28
	8
	28

	2
	five to ten
	20
	12
	60

	3
	ten 
	12
	12
	100








TABLE -9 SEX WISE DISTRIBUTION OF ECCENTRIC AND CONCENTRIC GEOMETRY
	
	





TABLE-10SEXWISE DISTRIBUTION OF CASESOF LVH AND LV DYSFUNCTION	
		sno
	HTN cases
	Males n=40
	percentage
	females n=20
	percentage 

	1
	LVH
	20
	50
	12
	60

	2
	cases with diastolic dysfunction 
	28
	70
	16
	80

	3
	cases with systolic dysfunction 
	8
	20
	0
	0








	Sno
	cases
	BP control satisfactory (n=32)
	Percentage
	BP unsatisfactory(n=28)
	percentage 

	1
	LVH cases
	12
	37.5
	20
	71.4

	2
	cases with diastolic dysfunction
	12
	68.7
	22
	78.5

	3
	cases with systolic dysfunction
	2
	       6.25
	6
	21.42


TABLE-11CORELATION BETWEEN LVH AND LV DYSFUNCTION AND CONTROL OF BLOOD PRESSURE
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