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Correlation between t-wave Inversion in Lead 3 

Electrocardiography and Mitral Valve Prolapse in Patient with 

Atypical Chest Pain and/or Palpation 

 

من تخطيط الكهربائي للقلب وهبوط الصمام  3 في القسم  T عكاس الموجة  الارتباط بين ان

ى ألم  الصدر  الشاذِّ و  أوَ الخفقان /التاجي  في مرض 
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 الخلاصة

، اليه ب شمممي  م إ  هبوط الصمممِ ال  ,ُن ع ُةل السممم    % 3 -2يعد هبوط الصمممِ ال الي  مل ُ مو ُو وي  م  :خلفية البحث الي  مل قدَْ يووَْ دو ب ليقئل الي  مل

ا  هبوط الصِ ال الي  مل قدَْ يوش رو إليه كِيلازُة ُ ضية يع نم الِ يض ُن أع ام ك لخفق  ل أَو ,  ثوُم، عجز قلب ازيح ُم، و حيى الِوت الِف  ئ 

ِْ لنو أَ ْ  ,أيّ إيج ي طبيعم آخ   ن قلبل إي و القلب وا  تشخيص هبوط الصِ ال الي  مل يو لُ  .يوؤكّدَ 

 .هدّف الدراسةل هو لاخيب ر الاسيعِ ل الِحيِلل لليخطيط ال ه ب ئم للقلب كأياة ُسحل أس سيةل ليشَخيص ُ ضى هبوطل الصِ ال الي  مل  :الهدف

ع الخفق  ل أو ألم صممدرل شمم     75تيضممِن ه ا الدراسممةل الِسممحية ،  :المنهجية َُ نْ أولئك الِ ضممى ال ين كولّ هؤلاء الأشممخ ,ُ يضَ  لُ  صل كَ نوا قدَْ اخيي وا 

وروَ  اسمميشمم رية الطبّ الب طوم ووحدةَ إي و القلب  م ُديوةل الصممدر الطبية خلال الفي ة ُن يو ي   .2016ك نو  الثّ نم  /إلى يو ي  2013ك نو  الثّ نم  /يزَو

تم تحليل  ,اليخطيط ال ه ب ئم للقلب و إي و القلب,  ي ئج الِخيب يةل لِسمميوا الدهن  م الداالو ,الجوس ، ضمميط الداّ ,ل ولّ ُ يضل َ ِعتْ البي ن ت حول العوِ ل 

 .الوسخة العش و   spss البي ن ت والوي ئج ب سيخداا الوس ئل الإحص ئية 

نْ ُ ضى هبوط الصِ ال الي  مل سجّلَ  م ه ا 75خلال  ي ةل الدراسةل اليم اُيدت  على ُدار سويين، :النتائج  .البحثل الِسحملُ

م لهبوط الصممِ ال الي  مل  م ُ يض ألمل الصممدرل الشمم     ، بيوِ  98.41 =اظه  اليحليلو الإحصمم ئمو ب   حسممّ سمميةل اليخطيط ال ه ب ئم للقلب كفحص تشممخيصممل

أ  اليخطيط ال ه ب ئم للقلب ع لم ل لك   90.9 =، وك نت القيِة اليوبؤية السممممممملبية 98.41 =، القيِة اليوبؤية الإيج بية 90.9 =كمَ نمتْ الخصممممممموصمممممممية 

ِْ لنو أَْ  يسَيعِلَ ليشَخيص هبوط الصِ ال الي  مل لحسّ سييه أوَ يسَيثوى تشخيصَ هبوط الصِ ال الي    .وصييهمل لخصالخصوصية والحسّ سية وله ا يو

  :نسيويج ُن الدراسة ُ  يلم :الاستنتاج

 .ط ال ه ب ئم للقلب يعيب  تييي او   يدوا  م اليخطيط ال ه ب ئم للقلب لهبوطل الصِ ال الي  مل ُن اليخطي 3 م القسم  Tوَ دنَ  ا  انع  س الِو ةل  .1

 .ُن اليخطيط ال ه ب ئم للقلب أياة ُوثوقة  داً  م تشخيصل هبوطل الصِ ال الي  مل كونه اخيب ر حسّ س 3 م القسم  Tوَ دنَ  ا  انع  س الِو ةل  .2

ِْ لنو أَْ  يسيثوى تشخيصَ هبوطل الصِ ال الي  مل بسلاُة إ ا ك   الاخيب ر سلبمل وَ دنَ  ه ا الأياةل خ صة  داً ل  .3  .ا يو

ُن اليخطيط ال ه ب ئم للقلب كأياة ُسممح لي م تشممخيصَ هبوطل الصممِ ال الي  مل كو  ه ا 3  م القسممم  Tالِو ةل نوصممم ب سمميخداا انع  س  :التوصيييا 

 .ع ليةاليخطيط ال ه ب ئم للقلب  و حس سية وخصوصية 

Abstract:  
Back ground: Mitral valve prolapse (MVP) is disease present in 2- 3% of the general population. 

Mitral valve prolapse may be found with mitral regurgitation, bacterial endocarditis, congestive heart failure, and even 

sudden death. Mitral valve prolapse may be refer to as syndrome that present with symptoms palpitation or any other 

physical finding. The diagnosis of MVP can be confirmed by echocardiography 

Objectives:     We aimed from this study to test the possible use of electrocardiography as primary survey tool to 

diagnose patient with mitral valve prolapse. 

Methodology: In this cross sectional study, we involve 75 patients with palpation and atypical chest pain. All these 

persons had been selected from those patients visit the internal medicine consult department and echocardiography 

unit in Al-Sadr medical city from January 2013 to January 2016. For all patient's data collected about age, sex, blood 

pressure, laboratory finding of lipid profile, electrocardiography and echocardiography. 

Results:   During period of this study which extends over 2 years, 75 patients of MVP enrolled in this screening 

research. Statistical analysis shows that sensitivity of electrocardiography as screening tool for diagnosis of MVP in 

a patient with atypical chest pain = 98.41, were its specificity = 90.9, positive predictive value = 98.41, negative 

predictive value = 90.9 so that as shown electrocardiography are highly specific and sensitive and this can use to 

diagnose MVP as it sensitive or exclude diagnosis of MVP as it specific. 

Conclusion: 

1. we found that T-wave inversion in lead 3 of ECG is unique change in ECG for mitral valve prolapse 

2. we found that T-wave inversion in lead 3 of ECG highly reliable tool in make diagnosis of mitral valve prolapse 

as it sensitive test 

3. we found this tool highly specific so can safely exclude diagnosis of mitral valve prolapse if test negative  

Recommendation: We recommend use T-wave inversion in lead 3 of ECG as screening tool for mitral valve prolapse, as this change 

in ECG sensitive and specific. 

Keyword: electrocardiography, mitral valve prolapse, chest pain, palpation 
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INTRODUCTION 
Mitral valve prolapses (MVP) is disease present in 2- 3% of the general population(1,2).Mitral 

valve prolapse may be found with mitral regurgitation, bacterial endocarditis, congestive heart 

failure, and even sudden death (3).  

Mitral valve prolapse may be refer to as syndrome that present with symptoms palpitation 

or any other physical finding (4,5). 

Mitral valve prolapse may be found with serious complications as infective endocarditis or 

complications other that required treatment (6,7). 

Some patients with mitral valve prolapse may be silent or may be present with palpitation, 

dizziness, chest pain, abnormal electrocardiogram findings or may be found with serious 

complications (6,7,8). 

Some research found possible correlation among autonomic dysfunction (9) and arrhythmias 

(10) as atrial (11) and/or ventricular (12,13) or conduction disturbances in patients with Mitral valve 

prolapse (14)  

The diagnosis of MVP can be confirmed by echocardiography (15,16). 

Over-diagnosis of Mitral valve prolapse can be wrong done by planar; so, any 

echocardiographic should be aware about it. 

Pivotal echocardiographic work in the late 1980s redefined normal mitral anatomy. Using 

three-dimensional (3D) echo imaging, Levine and Colleagues established that the mitral annulus 

was in fact saddle shaped. Therefore, in the anterior-posterior axis, the mitral annulus is concave 

upward, whereas medially-to-laterally, the annulus is concave downward. This mitral geometry 

creates the possibility that in a sono graphic four-chamber view the leaflets can appear to ‘break’ 

the annular plan (creating the appearance of prolapse), when in reality they are normal.   Prolapse 

with thickening of the leaflets greater than 5 mm is termed ‘classic’ prolapse, whereas prolapsed 

with lesser degrees of leaflet thickening is regarded as ‘non-classic’ prolapse (17). 

        ECG is an important tool in cardiovascular evaluation. It is an essential tool for investigating 

cardiac abnormalities, in MVP patients there are many ECG findings such as premature atrial or 

ventricular beats, supraventricular or ventricular arrhythmias, atrial fibrillation, early 

repolarization, p-wave abnormalities and ST-depression in V1, V2. (8,17) 

        However, the most common ECG changes in MVP is T-wave inversion in inferior leads, so 

in this study we try to assess the possibility of use T-wave inversion in inferior leads as screening 

test for diagnosis of MVP. 

 

OBJECTIVE 
        We aimed from this study to test the possible use of electrocardiography as primary survey 

tool to diagnose patient with mitral valve prolapse. 

 

METHODOLOGY 
In this cross sectional study, we involve 75 patients with palpation and atypical chest pain. 

All these persons had been selected from those patients visit the internal medicine consult 

department and echocardiography unit in Al-Sadr medical city from January 2013 to January 2016. 
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For all patient's data collected about age, sex, blood pressure, laboratory finding of lipid 

profile, electrocardiography and echocardiography. 

All patients with mitral valve prolapse have been made according to American society of 

echocardiography criteria. 

For each patient with palpation and atypical chest pain we do electrocardiography and then 

echocardiography done to same patient as golden standard test to diagnose mitral valve prolapse. 

Atypical chest pain defines as presence of two out of three symptoms which include: central 

chest pain, exacerbate by exercise, relief by rest or sublingual glycerin triniatrat.   

Exclusion criteria: 

• Ischemic heart disease 

• Myocarditis 

• Hypokalemia 

• Pericarditis 

 

Statistical Analysis: 
We use IBM SPSS statistic software program version 20 to calculate sensitivity and 

specificity and other statistic parameter.  

 

RESULTS  

During period of this study which extend over 2 years, 75 patients of MVP enrolled in this 

screening research to test the use of electrocardiography as primary survey tool to diagnose patient 

with mitral valve prolapse. 
These patients include 35(46%) men and 40(54%) women as shown in figure 1, there age 

range between (10 – 47) with mean age about 25.74 years (SD ±20), there age are distributed 

mainly in twenties years and to lesser extend in thirties years as shown in figure 2. 

Statistical analysis shows that sensitivity of electrocardiography as screening tool for 

diagnosis of MVP in a patient with atypical chest pain = 98.41, were its specificity = 90.9, positive 

predictive value = 98.41, negative predictive value = 90.9 so that as shown electrocardiography 

are highly specific and sensitive and this can use to diagnose MVP as it sensitive or exclude 

diagnosis of MVP as it specific as shown in table 1  

 

 
Figure:1   sex distribution 

      

This figure showing the male to female ratio to the enrolled patients in this study and as we 

see sex distribution seems to be equal between male and female. 
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Figure :2 Age distribution 

 

This figure showing age groups of enrolled patients in this study and as we see most patients 

aged twenties years and to lesser extend in thirties year. 

 

Table (1): The relation between ECG and ECHO finding in MVP 

total Echo result  

negative positive ECG result 

63 1 62 positive 

11 10 1 negative 

74 11 63 total 

 

This table showing positive and negative result of ECG and echo of enrolled patient who 

complain from atypical chest pain and/or palpation 

 

DISCUSSION:  
Many study point to ECG change of mitral valve prolapse, some mention that there is no 

specific change in QT interval change in inferior leads (18), other show ventricular repolarization(19), 

some study focused on ST-wave change that may lead to false positive result due to the presence 

of mitral valve prolapse (20), none of all previous study mention specific change for mitral valve 

prolapse on electrocardiography but our concentrate on this point which is very important as 

electrocardiography cheap noninvasive test that can point to diagnosis of mitral valve prolapse . 

The importance in diagnosis mitral valve prolapse that it may present with arrhythmia(21,26), 

and even sudden death (22,23,24,25), so it's very important to early diagnosis and recognize mitral 

valve prolapse even in asymptomatic person and our research solve this matter as we found that 

T-wave inversion in lead 3 is highly sensitive in make diagnosis even in asymptomatic group not 

only this in our research we can exclude the diagnosis of mitral valve prolapse as our tool highly 

specific so if there is no T-wave inversion in lead 3 we can exclude mitral valve prolapse . 

 

CONCLUSION 
We found that T-wave inversion in lead 3 of ECG is unique change in ECG for mitral valve 

prolapse 

We found that T-wave inversion in lead 3 of ECG highly reliable tool in make diagnosis of 

mitral valve prolapse as it sensitive test 
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We found this tool highly specific so can safely exclude diagnosis of mitral valve prolapse 

if test negative. 

 

RECOMMENDATION  

We recommend use T-wave inversion in lead 3 of ECG as screening tool for mitral valve 

prolapse. 
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