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ABSTRACT. 

The clinical course and natural history of 206 patients 

of endomyocardial fibrosis who were followed up between 
[, 
i November 1975 and October 1991 were studied. The diagnosis 

was established by angiography, echocardiography or necropsy. 

survival at the end of one year, five years and ten years were 

82.5%1 53.5% and 37.3% respectively. Significant determinants 

of mortality were studied by univariate analysis and log rank 

test of Kaplan-Meier estimates and Cox proportional hazards 

multiple regression analysis. The factors influencing mortality 

by univariate ana.lysis were younger age, lower hemoglobin level, 
0 rightward QRS axis in ECG more than +90 , cardiomegaly in chest 

X-ray, lower systolic blood pressure, NYHA functional class 3 

and 4, presence of left ventricular failure, presence of embolic 

episodes, right atri?l mean pressure more than 20 mm Hg, right 

ventricular enddiastolic pressure more than 20 mm Hg, pulmonary 

artery mean pressure more than 40 mm Hg, arterial mean pressure 

less than 70 mm Hg, arterial oxygen saturation less than 85% 

and pulmonax:y artery oxygen saturation less than 70%. Multi­

variate analysis predictors of survival were NYHA functional 

class, rightward QRS.axis in EOG, embolic episodes, cyanosis, 

severity of tricuspid regurgitation, elevated right atrial 

mean pressure, low aortic mean pressure and low arterial 

oxygen saturation. Analysis of larger number of patients over 
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studied by the log rank test. We used a BIOSTAT program. 

RESULTS 

Clinical features - Salient clinical features of 206 

patients at first presentation are shown in Table I. Duration 

of symptoms was less than 24 months in 46.1%, and 39.3% of 

patients were in NYHA functional class 3 and 4. Twentyeight 

1 percent of patients were below 15 years of age. Features of 

right heart failure were present in 71.8%, while those of 

left heart failure were seen in only 25.1%. Ascitis and 

edema of feet were present in about 25% of the patients. 

Central cyanosis was noted in 15.5% while associated clubbing 

was present in 9.7%. Despite the presence of atrioventricular 

valve regurgitation, one fourth of the patients did not have 

any murmt1r. 

Laboratory features (Table 2) Significant eosinophilia 

was a feature in only 8.1% of patients. Cardiomegaly in X-ray 

of the chest was present in 64%. Atrial fibrillation was the 

rhythm in one third of patients while QRS axis Of more than 

+90° was seen in 29.1%. Hemodynamic data are given in Table 3. 

More than half had moderate to severe elevation of right heart 

filling pressure. Over twentyeight J;ll!fcent of patients had 

moderate to severe elevation of pulmonary artery mean pressure 

while half had moderate to severe elevation of left heart 

filling pressure. 
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Seventyfour patients died during follow up period, the 

cause of death being shown in Table 4. Univariate analysis of 

qualitative data showed that factors which influenced survival 

were, NYHA functional class 2 or 1, presence of right ventri-

cular disease more than left ventricular disease, absence of 

left heart failure, absence of embolic episodes, and normal 

intensity of pulmonary second sound. 

Univariate analysis o£ quantitative data showed that 

mortality was determined by younger age, lower hemoglobin 

level, more rightward QRS axis, larger cardiothoracic ratio 

in X-ray chest, lower systolic blood pressure, higher right 

atrial and right ventricular enddiastolic pressures, higher 

pulmonary arterial mean pressure, lower aortic mean pressure, 

lower arterial oxygen saturation, and lower pulmonary artery 

oxygen saturation. 

By log rank test of Kaplan-Meier estimates (Table 5) 

determinants of mortality were mitral regurgitation more than 

moderate, right atrial mean and right ventricular enddiastolic 

pressures over 20 nrn Hg, pulmonary artery mean pressure "exceed­

ing.-.40 nm Hg, left ventricular enddiastolic.pressure more than 

15 mm Hg, aortic mean pressure less than 70 mm Hg, arterial 

oxygen saturation less than 85% and pulmonary artery oxygen 

saturation less than 70%. 
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Kaplan-Meier survivor curve for the 206 patients (fig I) 

showed 82.5% survival at one year, 74.3% at two years and 

37.3% survivors at ten years after first presentation. 

Multivariate analysis by Cox regression method showed the 

factors which influenced the survival were NYHA functional 

class, rightward QRS axis in EOG, embolic episodes, cyanosis, 

right ventricular third heart sound, cardiac rhythm, severity 

of tricuspid regurgitation, right atrial mean pressure, aortic 

mean pressure and arterial oxygen saturation (Table 6}. 

DISCUSSION 

The.present study is one of the few with such a large 

number of patients with endomyocardial fibrosis followed up for 

a fairly long period after their first presentation to the 

hospital. Previous reports on the natural history of endomyo­

cardial fibrosis consisted of smaller number of patients3 • 

D'Arbela et al reported a 43.5% mortality at the end of one 
' year and death in the majority of the remaining patients in 

the next 3 to 4 years 4• The present study does not indicate 

such a poor prognosis, 82.5% survival at one year and 53.5% 

at five years. This even differs from our previous report on 
5 145 patients in the survival trend 53.5% vs 35.6% at five 

years and 37.3% vs 26.4% at ten years. Thus; larger number of 

patients followed up for a longer period gives a more accurate 

picture about the natural history. Moreover, patients with 
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<<< '-------------------------------------------------------------1 
minimal symptoms could also be identified by high resolution 

two dimensional echocardiography and such patients have good 

prognosis while those with very obvious physical findings are 

likely to have far too advanced disease which will naturally 

have a poorer prognosis. 
• 

Shorter duration of symptoms at first presentation 

apparently reflects a more severe form of the disease and 
3 probably its acute phase • This is probably the reason for 

the high mortality in the first year as reported by D'Arbela 
4 et al • However, this study differs from the other two 

studies as well as our previous report because, despite 46.1% 

patients having had shorter duration of symptoms, univariate 

analysis failed to show this to be a significant determinant 

of mortality. 

Cyanosis. is a less common feature in severe diastolic 

dysfunction of right ventricle with resultant high right 

atrial pressure causing stretching of inter atrial septum and 

right to left shunt across patent foramen ovale. This indire­

ctly implies the severity of right ventricular disease and is 

one of the determinants of survival in multivariate analysis. 

Cardiomegaly in chest x-ray is the most striking feature 

of right ventricular involvement and is mainly contributed by 

a large right atrium and to some extent by pericardia! effusion. 

This again implies severe disease of the right ventricle and 

i 
--------------------------<.---......--~------1 
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is a predictor of mortality in univariate analysis. 

Rightward axis of ORS in frontal plane of ECG can occur 

as a result of right ventricular outflow dilatation which is 

a feature of severe right ventricular involvement or it could 

be due to right ventricular hypertrophy secondary to severe 

pulmonary arterial hypertension due to left ventricular 

endomyocardial fibrosis. Hence, it influences survival in 

both univariate and multivariate analysis. 

Right heart failure was present at first presentation 

in 71.8% of patients while left heart failure was a feature 

in only 25.7%, yet left heart failure significantly influenced 

survival thereby implying that right heart failure is tolerated 

better for longer period. However, more severe right ventri-

cular involvement as evidenced by high right heart filling 

pressure carried a much worse prognosis as compared to patients 

with elevated left ven~ricular enddi-~tolic pressure and 

pulmonary artery mean pressure due to left ve'ntricular disease. 

The two year survival was 32.~~ for those with elevated right 

heart filling pressure as compared to 65% for patients with 

elevated left ventricular filling pressure. This degree of 

divergence is likely to be due to the disparity in the severity 

of elevation of right and left heart filling pressure taken 

into consideration for analysis in this study, viz. 20 mm Hg 

or more of right heart filling more of left heart filling 

Name 
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is a predictor of mortality in univariate analysis. 

Rightward axis in frontal plane of ECG can occur 

as a result of right ventricular outflow dilat 

a feature of severe right ventricular involvement or it could 

be due to right ventricular hypertrophy secondary to severe 

pulmcmary arterial hypertension due to left ventricular 

endomyocardial fibrosis. Hence, it influences survival in 

both univariate and multivariate analysis. 

Right heart failure was present at first 

71.,8% s left art failure was a 

in only 25.~A, yet left heart failure significantly influenced 

survival thereby failure is tolerated 

ter for longer • However, more severe right ventri-

cular involvement as evidenced by high right heart filling 

pressure carried a much worse prognosis as compa.red to 

pulmon artery mean pressure due to left vent 

survival was 32.7% those 

as compared to 65% 

e ventricular filling pressure. 
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) Table 1 Clinical profile in 206 patients of endomyocardial 

fibrosis at first prescntatirm. 

----·-------·--·------·---·----------
Variables Percentage 

-·------------·-··-------------
Fever at onset 

Chest pain 
\ 

NYHA Class 3 and 4 

Duration of symptoms less than 
2 4 months 

Age less than 15 years 

Right heart failure 

Left heart failure 

Cyanosis 

Clubbing 

Ascites 

Edema feet 

No murmur 

7.2 

17.9 

39.3 

46.1 

28.1 

71.8 

25.7 

15.5 

9.7 

28.1. 

24.3 

25.7 

----·-------------------------------------------------------------·-

; ;· 
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Table 2 Laboratory features in 206 patients at 
-

first present at ion. 

Variables 
' I - ---

Absolute eosinophil count more than 
2000/crrm 

Hemoglobin less than 10 g% 

C ardiothor acic ratio more than 60% 

Atrial fibrillation 

Ventricular extrasystole 

Junctional rhythm or Heart block 

Riqht axis deviation more than +90° 

Intraventricular conduction delay 

' 
more than 120 msec 

Atrial tachycardia or flutter 

-
\ 
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Table 3 Hemodynamic featt_L~es in 179 patients of 

endomyocardial fibrosis 

---------------------------------·-------------------------------
Variables (mm Hg) Percentage 

--------------------------------------------------------------
Right atrial mean pressure 

less than 7 

7 - 11 

12 - 15 

more than 16 

Pulmonary artery mean pressure 

less than 20 

20 - 30 

31 - 49 

more than 50 

Left ventricular. enddiastolic pressure 

less than 12 

12 - 117 ' 

18 - 24 

more than 25 

18.4 

29.0 

16.7 

35.8 

41.3 

30.2 

14.5 

14 

29.0 

20.0 

21.8 

29.0 

------·----------·-----------------·--------
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----~~~----------------~------------~~~---------------,1 

Table 4 Cause of death in 74 patients \vith endomyocardial 

fibrosis v-;ho died duxing follow up. 

--------·------------·-------------------------------------------
No.; Percentage 

-----------·-----------------------------~--------------------·---

Congestive heart failure 

Severe right ventricular failure, 
heaptic coma. 

Embolic phenomena 

Terminal arrhythmias 

Unknown {death at home informed 
by letter) 

* Others 

17 

9 

11 

6 

27 

4 

22.9 

12.1 

14.8 

8.1 

36.5 

5.4 

----·----·-------------·-·-·-----··------·---·-

* Meningitis (1), Drug allergy (1), Chronic obstructive 

airway disease (2). 

' •' 

----------------------------------------------------·~· ------~----------------1 Name Pt- i?.r&, f\1\..t ~ 'l at, w &. 
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Table 5 Selected variables that were significant in univariate 

analysis - Log rank test of Kaplan Heier estimates 

------------------------- -··-------------·-·------- -----------
% Survival at 

Variable 
No. of 
patients 1 yr. 2 yrs. 5 yrs. 10 yrs. P value 

----------------------~------------------------------------------·--·------------
Grade of I'1itral 
Regurgitation 

less than 2 
more than 2 

Right atrial mean 
pressure 

less than 20 mm Hg 
. more than 20 mrn Hg 

Right ventricular 
End diastolic pressure 

less than 20 mn Hg 
more than 20 mm Hg 

Pulmonary artery mean 
·pressure 

less than 40 mm Hg 
more than 40 mm Hg 

Left Ventricular End 
diastolic pressure 

less than 15 mn Hg 
more than 15 mm Hg 

Aortic Mean ~ressure 
less than 70 mm Hg 
more than 70 mm Hg 

Aortic Oxygen Saturation 
less than 85% 
more than 85% 

Pulmonary artery 
Oxygen saturation 

less than 70% 
more than 70% 

136 
43 

145 
34 

145 
34 

146 
33 

89 
90 

21 
158 

10 
169 

138 
41 

83.6 
78.8 

87.2 
60.1 

87.2 
59.9 

84.5 
73.2 

86.6 
78.2 

66.8 
84.4 

38.5 
84.7 

78.2 
94.8 

74.7 
58.4 

76.1 
43.7 

78.3 
32.7 

74.2 
56.7 

76.6 
65.0 

45.1 
74.1 

25.7 
73.2 

64.3 
88.6 
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61.7 
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60.5 
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64.2 
44.8 

28.2 
58.9 

12.8 
60.4 

42.9 
' 88.6 
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33.4 
None 

39.2 
None 

40.8 
None 

36.6' 
None 

50.5 
None 

None 
36.4 

None 
37.9 

16. 7_ 
88.-6 

.04 

.001 

.001 

.006 
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.019 

.001 

.001 
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'I'able 6 Cox proportional hazards multivari ate analysis 

of clinical and hemodynamic determinants 

mortality 

-----~-.---
Variable 

-----------------~-.. -~---

NYHA class 1 & 2 vs 3 & 4 

QRS axis 0 & > + 90 

Embolic episodes present vs absent 

Cyanosis present vs absent 

Right ventricle S3 present vs absent 

Rhythm Atrial fibrillation vs Sinus 

Grade of tricuspid .regurgitation > 2 

Right atrie:11. mean pressure 

Aortic mean pressure 

Aortic oxyqen saturation 

> 20 mm Hg 

( 70 mrn Hg 

< 85% 
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SURVIVAL CURVE ( KAPLAN -MEIER l 
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63 patients of Ebsteia• s anomaly of tricuspid valve were 

encountered from .1976 to 1991. 2a (44.4%) were male and 35 (55.6%) 

femalct• Their age at; presentatioa ranged from 3 months to 51 years. 

5 (7.9%)· patients were asymptomatt.e, 48 (76•~%) had class II-IIX­

exertional dyspnoea. palpJ.ta:tion or both. 30 (47 .6"). patients had 

cyanosis, 26 (41.3") had clubing, 26 (41.3%) had spllt s1 , 3' (61.9% 

had widely split s2, 35 (55.5") bad only systolic m~, 25 (39.7%) 

had both systolic ~d diastolic IIN.rJINX'1 while 3 (4.8") had no JllU'IIl\U'• 

Blectrocardiograa sb.owed paroxysmal ~trial f ibrillat.toa i·n 

2, chronic atrial fibrillation in 4, (6.3%l,paroxysmal supraventri­

cular tac:bycardia in 1, atrial or veatrielllar eetopi~ beats ia ,5 

(7.9")• 2 a 1 atrio-ventriaalar block in 1 (1.6%) a::uaplete atrio­

ventrieular block iD. 2 (3 .2%) and- type B WPW syDdro• ia 9 (14.3") 

patieats~ x-ray chest showed no cardiomegaly in 1 (11.1") and d1111-

rd.6ed vascularity in 22 (34.9%) • 

DiagnosJ.s was establiaed by both eardi.ac catbeteriaatioa 

.and eehocardiography ia 50 (79.4%) only cardia.c catbeterisation in 

I (11.1") and oaly eehooardiograpay in 6 (9.5%). Atrialized right ..... '·"-

vent7;icul;ar chamber was de110nstrated in- 51 (80.9%) by aagiograpby and 

J.a 40 (63.5") by electrophysiology. Patients were followed 11P for 

1 month to 172 montba.. 17 (26.9%) patients were ·operated. 3 (4.8") 

patients died during medical follow up, and 5 (7.9%) died follewing 
' 

s1.1rgery. Survival pr<*abili:ty for 46 medical patients was. 86e9% at . . ' 

172 months. l"actors affecting survival were pulmoaary blood flow,. 

cya~aoaia. cl\lbbina and svs+-" ,.. "' ... a1 
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Ebstein1 s anomaly of Tricuspid valv.e was first describ 

by Wilhelm Ebstein in 1866 in a 19 year old labourer who died due to 

tricuspid regurgitation caused by severe congenital malformation of 
1 tricuspid valve. Yater and Shapiro reported the first ease of Ebste-

ta• s anomaly with radiologic and electrocardiographic data in 1937, 

and Tourniaire et al diagnosed the anomaly in a living subject in 

19492 • 

:tts incidence is reported to be approximately 1 in 20,000 live 

births3, and its prevalence is o.s percent or less among patients with 

congenital heart disease 4 • 

The natural history ranges from neonatal death to asymptomatic 

survival into late adulthood5 , and survival upto as years has been 

reported.6 

Presentation during infancy, functional class 3 or 46 marked 

Cardiomegaly. cyanosis and recurrent paroxysmal tachycardias are reP'• 

rted to limit survival. 

The present retrospective analysis was undertaken to assess 

the clinical and haemodynamic profile of Ebstein• s anomaly. its nat­

ural history and factors influencing the survival. 

63 eases of Ebstein1 s anomaly of tricuspid valve without any 

major associated anomaly (eg. corrected transposition of great arte­

rie.s or significant pulmonary stenosis) were encountered during a 

16 year :period from 1976 to 1991. 

~·· p,~Mf!t:J 'Jttyi.A.l~ 
1----1 
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The dJ.agnosis was confirmed by Cardiae Catheter.l zation, and 

echocardiography ia so, only catheterizaticm in 7 and oaly edloeardio .. 

graphy J.• f patients. 

28 patients (44.4%) were male and 35 (55.6%J were female. 

'fbeir age at presentation ranged from 3 months to 51 years (Meu a98 

19.5 . .:t 10.95 years). 

, After a detailed workup, all the relevant elJ.nical and labora­

Liwr:r findings were noted. file patients were followecll up every siX 

' month"' by prJ.or appointment~ Those who did not come fe>r follow up for 

more than six months were sent at least. three relld.ade.r letters to kDOw 

their state of health. 'fhose who did not respond to letters were coa­

stderecl lost tQ follow up,. In case of deatn at' home or at local ho­

pi tal, information regarding t111!8 and cause of death was obtained froa 

family membere wbeaever poesible •. 

Pollov-up duration ranged froJR 1 month tG 172 monthe. Complete 

follow up wa~ available ia 52 patients (82 .5%) while 11 pati•u 

were lost to follow u;p after 1 to 94 months. 17 patients (27%) _._,_ · 
.. 

went surgery and 46 (7 3%) were in medical follow-up. 

· Studeat• s T. test and Pisher1 s exact test were used. fo.r aaalysls 

of~:quantitat.ive aDd qualiU.tive data respectively:• ~val probabQJl-~ 
' was calculated by Lile-'fable Method. All the data were entered iato 

a comp11.ter data-base system and sta,tistieal analysis was doae using 

SPSS/PC + version 4 AdYaace4 statistt*l. Module • 
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RESULTS 

C~NICAL FEATURES 

Salient clinical feature~ of 63 patients at first presenta­

tion are shown in Table I and II. Main presenting symptoms were 

exertional dyspnoe~ (71.5%)" exertional palpitation (36.5%) and hist­

ory of cyanosis (30.2%). 4 patients had history of neonatal cyaosis 

which remJ. tted in 2 of them and persisted in the other. 2 patients. 

Paroxysmal palpitations were present in 10 patients (15.9%). 48 pat­

ients were in NlHA Class II and 10 in Nl'HA Class III. 5 patients 

were asympwmatie. Age at onset of symptoms was 6 months to 51 years 

(Mean 12.59 t 10.63 years). 48.0% had cyanosis and 41.0% had clubb­

ing. Other commt)n physical signs were loud and split first heart 

sound" wide split second heart sound" third heart soundigrade 1/6 to 

3/6 early systolic murmur and scratchy ,~astelic murmur at lower 

left sternal edge. 

Radiological Features 

Chest sldagr~ showed no cardiomegaly in 9 (14.3%)., cardio­

thoracic ratio of 56-7 ~ in 39 (61. 9%) and more than 10% in 15 

(23.8%). nt~~$ked vascularit:Y of lung fields was present in 22 

(34.9%). 

ilegtrocarQiographic Feasure1 
. ;~ 

Table III shows the electrocardiographic findings. Evidence 

of right atrial enlargement, complete right bundle branch block and 

polyphasic QRS complex each were present in about 50% of patients. 

-·---~-------·~--~--,.·-· -----.~-----~· -=-· -·· 
1-N_a_m_e --1-i). a Yv-c'1t,iiV\CtJ q_~~ u.,:_~ 
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.Type B W.P.W;. SYJldrome was folUld iQ 9 patients (14.3%).. 11 patients 
' 

(17 .S%) had inc:ontpl9te right burdle brancll blo~k. Supra ventricu.lar 

··•·· taeh:yc:ardia, paroxysmal or chroDi.c:: atrial fibrillatiC?•• 2 al atrio­

·-yeatrieul~ block- and comple~ atrioventricular block were present 
·-" ~- ( ' 

· · only in a Rd.aeri ty •· 

§qhocarditSJfaMig·feat;ures 
.. ·,. 

___ Eehocardiogr.- _.,ed ~cal interventricv.lar septal moti•J~ 

ill 82" and septal tricu:spid. leaflet tisplaeement of 15 lllll or more ill 

74.5% patients.. The diagnostic cri teri.a used were mitral to trins-

. -pid' cloau:e delay of more than ao mse~, and displacemeBt of septal tri 

cuspid leaflet of more than a ra/•2 body surface are•'. 

I 

Cardiac catheterizatiqa (Table I.V) revealed no%11\&l lef~ sided 

pressures in ~1 patients and normal right sid~d pressures in t)le 

ujority. llevated right atrial mean pressure, right veatricular sys-

toUc pressure and plallllGnary artery meu pressure were present in l«f8 

and 4 patients respectively. Oximetry showed right to ~t sh111lt ia 

19, biclirectio•l sh\mt ia 14. ao calculable sh•t in 17 and left to 

right shUD.t in 4 patients. Atrial;J.sed chaaber was documented by 

angiography in 9~% patients and electrode catheter withdrawal ia 89% 

patients. Right ventricular angiograa (Table v) abowed grade 3 or -4 

tricuspid regu.rgi tatio~ ia 65" patieats. 

Name 
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17 patients Wlderweat surgical treatment during follow up. 

Usual indications for surgery were _cyanosis, severe symptoiiiS1 severe 

tric:usp14 regurgit-att.oa or significant cardiomegaly.. As shown in 

Table VL1 the surgical patients ha(l significantly lower systemic ad 

Dd.xed venous oxyg~ saturation,. sigaifieant:J.y high$%' incidence of 

Class III exertional dyspD.oea, greater cardiothoraci<: rat.to and highel 

incidence of grade 3 or. 4 tricuspid regurgitation. 

5 patients died following surgery and 3 patient• died duriag 

medical follo'W-u.J). 

Univariate &Jlalysif!J for f actore influenc:iag survival (Table VIl )1~ 

shoved that lover Rlixed veaous or pulmonary arteria;l oxygen satura­

tioa, lover systemic arterial saturatiQ&. lower pulmonary blood flow, 

a lover pulmoaary to systemic blood flqw ratio indicating pure or , 

predolld.a~t right te left shUDt, and presence of eyaaosi' or clu.bblag 

adverse+:r affee~ the survival. 
\ 

Life ~able analysias for 46 patients on medical follow 1:\P 

showed a surviva~ probability of 86.9t' at .168 months with 95% con­

fiden~e interval o:f 70.3% to 100% (Pig. 1). 

Comparison of patients without and with eyano$is (Pig 2) sho­

wed ao mortality iD acyaao1:.1c patients as compared to a survival pro­

babiliq of '64•6% at 156 months in patients having cyaaos_is, 

(P value • o.o3). 

Name 
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comparison of patients according to aortic oxygea saturation 

(Pig 3) showed DO mort.,Uty in patients with more thaa 85% saturatioa 

while in those wi tb 85% or less saturation the • .. calculated s~ivaJ. 

probabili\::r ·wcp 66.7% a'b 72 months (P val11e • o.ooo.:n., ~re was 

oaly one "patient with less than 85% saturati.Qn duri~ 12 to 84 months 

follow 11p period who also tied. 

mseussm•· 

The clinical profile of Bbstein' s anomaly includes a. spectrwa 

ranging f%'918 ..yerely aymptoraa:t.t.e infant to relatively asymptomatia 

eiderly~• 4• 5•9 

Watson5 ia an iaternational co-operative study of_505 cas~s 
reported an eC~¥1 predilection for either sex, with 35 (·6.9~) present ... 

ing during iafan~y and 219 (5.5.2%) cases presenting betwe9a 1 to 15 

years of a~. our series also showed equal incidence in both sexes ,~ 

a much le~r pereentame of patients presenting dd'il'lg iDfcg~.ey (3 pat­

ient..s 4.8%). 18 patient-s (28.6%) presented betwe_,n-1 to 15 years of 
. . 9 

a~na which is sild.lar ~ Bialostoakyt s series • The paucity of aeonatea 

in tbis series may be att.r11»11table to. the fact that ours is ct. tertiary 

referral ceatre and many of the sic;k iafants do not survive lQag 

eaougb. to reaeb this hospi.tal. Furthermore, missed di agnosia may also 
- -

coatribute to a lower a\lllber of referrals in this age group. 

The eoamoa presenting features were dyspao~a, palpitatioa and 

cyanosis Which is simlar to that reported by otbers~• 9•1°• 11 
' " . 

Our series had higher number of patients· (84%) ia fUDctional Class l: 

1_N_am_e __ 1Q. P'Yt'!Mi'Jtl. .fti\Mw,.J 
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and II .eo~~~pared to 5~ to 1o% reported lDy others~• 12 Howev•r• this 
Ill'. 

is simflar_ to the post neonat.al subgroup of Gentle's seriea1! 
Iacidence of cyanosis varies iP. tiffereat series depending 

upo• tb.' proportioll of eases presenting iD neoaatal period. In our 

series 48" bad cyanosis wbic:h is sillilar to Bialostozlq' s report of 
! \ 

. 46"9 • an: 41" ia post aeona,tal sugrov.p of Geatles, series~ In the 

1.-ter series13 16 o•t o£ 17, Deoaates bad C:f$DOSis. 95" Of our pati­

eata had oaly systolic or systol~c as well as diastolic: mura.trs whidl 
~ 

Clinical frl'ideace of- heart £a1lu:e was 

present i;a 15 .a" which is sillilar to· reported incidence of 1•9 • 

cartioJ~eg&ly was fouad oa chest ald.agrUt in the majority~ Although 

the patients who died had somewhat greater CarcU.othoracie ratio eoa­

pared to s~vors. this was not statistically sigaificaat. This is 

ia coatras.t to other reports8• 11• 13 • 22 of the 3 0 cyaaoaed patients 

had dind.a1.na4 vasC\llari ty of lwag fields. 

Bleetrocardiograaa showed siaus rhyt:lua and J.nconaplete or coa­

plete right b~le branch block ia the majority of cases, sillilar to 

9 otaer reports • Type B W.P.W.syadro• was fo\Uld in 14.3"• concordat 

witb the reported 1nciden4:e of 5 ·to 25"· Bone of the patients bad 

normal electroeardiograa. 

2 di~~easioaal echocardiograpby was fouad to be .JDOt:e seasitive 

fer diag~tC»sis, compared to H-.de ec:hoeardiography. Atrialised right 

veatr.te.alar chCiliiiDer, and morphology and mobility of tricuspid Yalve 

eeu.ld be aecuratel:r assessed by 2 .. 1). echocard.iography. Jloppler echo-, 

earaJ.ograph:r reliably assessed s_,eri t:r of tricuspid reg11rg1 t.atioa 

Name 
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tricuspid stenosis and other major associatecl 

patiea~ underwent catheterization studies. Although many 

reporu have stressed the high incidenee of fatalities and 

(5 .l" aDd 27.5" ia Wauoa• s stud:r5 ) • with greater experi­

iaproved tec:hniqa.e~. better equipment and saf~r c:ontras~ mate-

•• the fatality rate has decreased markedly. and at present the 

.... .,M.Io.""ations. for earti~ catheterizatioa ia patten~ wit;l'l Dsteia~ s aao 

· maly are De diffe~nt from other patien~ wi:tb eongeDi tal heart disea­

Ia our series there were only S c:o~~~plicat.ioas ia 4 pati•ts in-

~-~::&WU.DIO sapraveatrieW.ar taehycarCU.a in 2. ventricalar tachycardia in 

1 femor.,J. arterial eJI]:x)lis~ in ~ aDd ayocardia,l iajection in 1. Th~ 

-'re act fatalities relatecl to. Cf.-.terizatioa. This low incideace of 

complieatione if silld.lar to tha~ reported by Kwaar et a1 11• 

MaJority of our pat.tents had· normal right heart pressur~s 
. 11 

whicb is similar to other reporta • Pinc:Uag of ri~t to left shuat~· 

bidirectianal shUDt ia 33 patients. is similar to 19 out o£ 33 ia 

Kwaar• s se.r:J.es1! 
Bleetrode wi tadrawal. was aone ia 45 patients and showed chara­

eteristi.c dissociatioa hetwe-. electrical and pressure pheaomellGD J.a 

40 patients (88.9%). · 'fhe false negative recordings may be explained 

by the withdrawal pat:A. the catheter being at the IBid atrial level or 

withdrawn very rap~dly as suggested :by watsoa5 • 

Right ventriealar angiography was diagD.Ostie of atrialized 

right ventricntlar cha.aiber in 11 out of 52 patieats (98.1"). The 
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angiograsa in the remaining one patient wa~~ of poor quality. Moderate 

t.o severe tricuspid incompetence was found in 65 .3" similar to 56.5% 

reported by others11 • 

The survival probability in Ebsteins anomaly reported QY vari-

workers varies according to the proportion of cas~$ presenting in 

neonatal period, with lower survival reported by those with a higher 

proportion of neonatc:us1• 1
<
1 • 13;i,ll Higher mortality is al~o reported in 

or subgroups with significant associated lesions!1• 14 

Watson5 reported ~< overall mortality of 15.2% by natural caa-

includi!lg an initial high mortality from congestive heart failw:e 

ing the first tew montb.s of life., followed by an average of 12.4% 

which was scattered fairly uniformly throughout childhood and adele­

Our finding of 13.1% mortality over a 172 months follow up 

in coneorda~ce with Watson's report. 

Various workers have reported that the factors adversely affe­

cting survival are. presentatioa during early infaney11" 14 presence of 

significant. associated le8lons5• 11, more marked cyanosis4• 11 extreme 

cardiomegal:y9*11• 13 N9X'.H.A. Class III or tv9• 13,p~~ysmal tachy .... 

cardias 4• 9, and a higher ratio of combined area of right atrial and 

atrialized right ventricle to that of the combined area ef functional 

right ventricle, left atriwra and le~t ventricle in four chamber view 

at end diastole on echoeardiograpa:,:4 The latter information was not 

available in this retrospective analysis. 

We found that a lower mixed veno~s, and systemic .arterial 

oxygen saturatiQD adversely affected survival. tower pulmonary blood 
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a pure or predoad.nant right to left shunt on oximetry, and .......... - .. -• 

ly appreciable cy.-osts or clUbbing alae adversely influeDced sur~ 

This emphasizes the need for surgical interventloa in the ~­

patients. Determiaat:.i()D of arterial · oxygea saturation caa CJ.iB'I!I!r;i.;;i!ir· .. 

~e issue ia cases wi tb doUbtful c:yaaosis. 8iac:e )laeraodyaamic ......... _. 

, iablea were aot folmc! te _influeace survival. catheterizatloa stv.diea 

aay be reserved for eases needi-g con~rent elec~ysiological ata­

•.• However 1 t is well recogaised. .that eehocardiographie deliaea­

~oa is usually be_tter and cathe~rization is ri~rely aecessar:r:6 & 17 

We did aot filld earcU.o•galy to be a sigaifieant predictor of 

survival. whieh is similar to the large series of Watso-.5 • Patieats 

who diad had J~~Gre severe dyspaoea eoapared t.o survivors,, })ut this did 

aot reach statistieal sipifieance. These two negative findings aay 

possibly be due to co~~~parativel:r saaller number of total patients an4 

deaths. 

ht.ter survival probability in the present study c:oaparecl to 

some other reports 4• 11• 13•1.4 is expla1ae4 by a lower proportion of 

lleenates and infanta in the present serie.a. This indicates possiltle · 

referral bias in other seriea as tae age range in the present study 

is ~~ere .aimll.ar to the large series of Watsora5 • 

Surgery for Bbsteia' a anomaly was associated with a hip 

lity ia th4. pas.? • With improvements in sur~ teeb.nigu.es. the 

operative me~tr is considerably lowex: at preseat!8 . :ta a receat. 
·.' . - . . -~· "\ 

rtaview JlaJ.rU rece-ade4 epera~oa for all patieats with Bbsteta• s 

cmoaaly whose eo1141tioa, despite medical therapy has deta .... tKecl to 
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~ .. ~~.onal class III or xv.. and also for patie~ts w~th less sev.re .~~·~-· 

p~ who sho~ progressive car~ac enlargement. 

Dsteia• s anomaly is by and large- a belli,p ooageaital heart 

cU.sease ia the majority of patienta. Ratural attrition is about 1" 

per year. The det:erainants of survival were pu.]Jaonaxy blood flaw. -~· 

_.osis, clvhbing1 ~d systeaic arterial~oxygea sabtration .. Surgery is 

"~ndi~Ated oaly J.q. ••re forms of Bbsteia•a indicated hy severity of 

cyanosis or severity of tricuspid regurgitation. 

,------------------------------------------------·------~--n~-----------1 
1-N-'--a_m_e --1 ~, r:t'~t'N)cl .5~w~ 

SREE CHITRA TIRUNAL lNSTITUTE FOR MEDICAL SCIENCES AND 
TECHNOLOGY, TRIVANDRUM 695011 

Page 

Date 

'3/ of 4 _3 



Scbieble.r, G.L.,. Gravenstei~, J .. s., and Van Mierop, L.H.s. a 

Ebstein1 s anomaly of the tricuspid valv(!. Translation of origi­

nal description wi'f;:h comments. Am •. J. Cardiel. 22 s 861, 1968. 

2. Perloff J.K a The clinical recognition of congenital heart dise­

ase. '.rhird edition P 235. w.s.saunders Company, Philadelphia. 

maly and other congenital heart defects. Lancet 2 a 594, 1974. 

4. Simcha A. and Bonham-carter.R.E s Ebstein' s anomaly, Clinical 

study of 32 patients in Childhood. Br. Heart J. 33 s 46. 1971. 

5. Watsoa H. : Natural history of Ebstein1 s anomaly of tricuspid 

valve in chilQhood and adolescence., An international co-operati~ 

study of 505 cases. Br. Heart. J. 36 s 417, 1974. 

anomaly in an as year old man. Mayo Clin. Proc. 54 : 193, 1979. 

7. i'eigenbawa H. : Ech~ardiography.. 4th edition. P. 375-6 

Lee and Febiger. Philadelphia. 

s. Guilicmi, E.R., Pust.er, v., and arandenberg, R.Q .. a Ebstein' s 

anomaly. Mayo Clin. Proc. 54 '· 163, 1979. 

9. Bialostozky,D •. , Horwit.z,s •. , Espino-vela.J •. 1 Ebst.ein• s malform.a­

tioa of tricuspid valve. A rey1ew of 65 cases. Am J. Cardiol. 

29 • 826, 1972. 

SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND 
TECHNOLOGY, TRIVANDRUM 695 011 



10. Genton,B~. and Blount, S.G., Jr. s The Spectrum of Ebstein1 s 

anomaly. Am. Heart J. 73 a 395, 1967. 

Ebstein1 s anomaly, s Clinical Profile and natural history. 

Am. J. Cardiel. 28 a 84, 1971. 

12. Tuzeu,s.M., Moodie~,D.$., Qbaz.S.,Pu Sterba.,R., Gill, c.c • ., 

Ste:wart,R., Kovacs, A., Parmer.,n. a Ebstein' s anomaly & Natural 

and Ullllatur~l history cleve. Clin. J .. Med. 56 (6) a 614, 1989. 

~.•· 13. Gentlea,T.L., Calder,A.L., Clarkson,P.M., Neatce,J.M. a Predietora 

of long-term survival wi ~~ E:bsteia• s. anomaly of the tricuspid 

valve. Am. J .• Cardiel 69 a 377, 1992. 

14. Celermajer, D .. $., CU.llea,s., Sullivan, I.D.u Spiegelhalter, D.J., 

Wyse, R.H.K., Deanfield J .&.. a Outcone ia Neonates with Bbstein• a 

anomaly. J. ARl. Coll. Cardiol, 19 a 1041, 1992. 

15.. Van Mierop, L.a.s_.. Kutsche,L.N., Victoria,B • s Ebstein Anomaly 

In Adams F.H. et al (eds) .Moss• Heart disease in Infants, chil­

dren and adolescents, 4th edition, P. 361. Williams ic Wi,ltins 

Bal tiaore 198 9. 

16.. Hair 11 D.D. a Ebstein' s anomaly s Natural history and management 

J. Am. Coll. Cardiol. 19 s 1047. 1992. 

SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND 
TECHNOLOGY, TRIVANDRUM 695 011 

Name 

Page 

Date 

'll.r ·r~ ~ M.J)t:l qtt\.Jwt>J 
~ ~ of 'fl.$ 



•·· 

17. Shina,A., Seward, J • .a., Edwards,w • .o., Hagler,:o.-:r • .e f!ajik, A.J. 

Two dimensional echocardiographic spectrum of Ebstein•s anomaly 

detailed anat.omic assessment. J. Am. Coll. Cardiol. 3 a 356, 

1984. 

18. Mair,D.~ •• Seward, J.B., Drisocoll# D.J., Danielson, G.x. a 

Sut"gieal repair of Ebstein• s anomaLy a Selection of patients 

and early and late operative resul1;.s. Circulation 72 a 70, 1985. 

SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND 
TECHNOLOGY, TRIVANDRUM 695 011 

Page 

Date 

P4 of _lp _3 

f8 1(,. 'Jr~ 
------·1~--~--~------~---~ 

...... ~ 



TABLE - I 

SYMPTOMS No, (._Ll 

1, D.O,E 45 ('11.5) 

CLASS II 35 (55,6) 

CLASS III 10 (15,9) 

2, PALPITATION 33 (52,4) 

EXBRTIOHAL 23 (36,5) 

PAROXYSMAL 10 (15,9) 

3, CHEST PAIB 13 (20,6) 

4, H/o CYANOSIS 1:9 (30,2) 

NEONATAL j. (6.4) 

LATE ONSET 15 (23,8) 

5, H/o EMBOLISM 2 (3.0) 

6, R/0 BRAIH ABSCESS 3 (4,9) 

1 .. H/o SDCOPJ; 4 (6,4) 

5 PATIENTS WERE ASYMP'roMATIC 

.f+bbreyia-y.og.s Used 

D.O.E = Dyspnoea on exertion 

H/o = History of 

------------·----·----;;--""""""""-~-----1 
,~ P~·t~WV(J~ -T~ 
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TABLE - I:t 

PHYSICAL SIGNS 

1. CYANOSIS 

2. CLUBBING 

4. IDUD s1 

$. SPLIT s1 

6. WIDE SPLIT s 2 

1. s3 

a. s4 

9 • SYSTOLIC MURMUR 

10. DIASTOLIC MU.R.M.UR 
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1. RA lU1LAROBM1UlT 

2 • DtCOMPLETB RUB 

3 • COMPU:TB R.BBB 

4. POL'i.PHASIC QRS 

5. WPW T~E B 

'f"~t GiiRGlf~C A•F • 

a. PAROXYSMAL A•F• 

'· 2, 1 A.v. ~ 
10 • COMPLBTB A. V • BLOCK 

A)abreittj.oas -ye!l:~ 

.RA • tight atrial 
UBB - • tight B\Uldle Branch llock 

32 

11 

.33 

30 

9 

7 
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WPW = lJOlf Parkinson White Syadrome 
s. v. T. • slipravent.ri.eular tachycardia 
A••· = Atrial fibrillatioa 
A. v. = Atrioveatricalar 
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TABLE -IV 

HAEMODYNAMIC FEATURES 

J!Ps OF CASES 

RIGHT ATRIAL MEAN PRESSURE >7 mmHg 14 

RIGHT VENTRICULAR SYSTOLIC PRESSURE >30 D1118g 8 

PULMON.ARY ARTERIAL MEAN PRESSURE >18 md!g 4 

LEFT VENTRICtlLAR. OR AORTIC OXYGEN SATURATION<85% 13 

RIGHT TO LEFT SHUNT 19 

LEFT TO RIGHT SHUNT 4 

BIDIRECTIONAL SHUNT 14 

NO SHUNT 17 
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DOB GR. 3 

GUJ)B 

0 

1 

2 

3 

4 

T .It-. ca. 3-' 
Mhrenastiu. vftl. ·· 

Ia& 
,2 

3 

13 

19 

15 

··. ' ·;-'··~. 

(l•'stt 't • u> 
',MJ', ~· ,''' 

63.4 (9.1) 

&7.~ (8.1) 

9~.4 (5.8) 

Bo. (%), 

4 (8.1) 

20 (13.5) 

i!L 
(3.8) 

(5.$) 

(25.0) 

(36.5) 

(28.8) 

SURGICAL (' = 171 
DAR , (a .D , 

. . . 
6'{ .5 (7 .5J 

59.9 (9.9) 

83.6 (11.5) 

••• (%) 

6 (3$.3) 

12 (70.1) 

C.T •••• C:arciio ThOracd.e Ratio t C2 (%) = Cxygea sataratioa 

1 AD =AOrtic 

P VALUB 

•••• 

0.015 

o.o1 

•• a • 

n.o.B.• Dyspaoea oa exertioa ; T.R. • Tricuspid Regargitatioa 
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At 

s. 

1. 

2-. 

3t 

•• 
s. 
--·~ 

'· 
7 • 

•• 
9.· 

'· ... 

MV02 (X) 

RA02 (%) 

avo2 tJO 
PNJ 2 00 
LAO 2 (%) 

LV02 (%) 

• .2 (%) 

Q.P • (1/.U.f .. 

QP I OS ratio 

d'AHOSlS 

cw••mQ ... 

69.1 .t 6.6 
.. ·-~, 

73.6 .t 6.7 
.. 

14.1: .t .6.1 

74.3 .t '·' 
9~.9 .t 5.1 

90.8 .t 4.1 

93.6 .t 3.7 

•• , ..t 1.6 

1.22,% 0.40 

13 

J,O 

(30.2%) 

(_23.3%). 

!!!AR .. ,. • 
•• ..t s.D 

3! p, VALU! 

53.3 .t 7.7 .001 ... 

58!15 ..t 6.4 .004 
. 

sa.o .t •.• , <.001 

53.1 + 
··- . -1.4 .001. 

76.1 .t 2.8 <~001 

74.0 + 3.6 - .. 
<,001 

78.5 .t t.2 <.001 

1.2 .t o.s .oo1 

o.s&.t 028 • .01 

.... (a • i! P. VAWB ...... . -.~\.~· 
3 

3 

(100%) 

(10'*) 
- . 

•• 37 

.019 

IQB! Quaati tative variples were analysed usiDg 8tudea1;' s '1' test. 

aacl qw.ali tative variable• were analysed u81ag J'isber• s exact 

- test:, 
6}2)')reyJ.atittUI' 02 (%) • Oxygea sat.aratioa (S) ; M. Y. ·.;; Ri;,c:ecl-· VeBOtiS ; 

ItA • tight- a~al 1 llY • ~ght VeatricnJ.lar ; PA • PU.llaoaary arterial; 
LA • Left atrial; LV • Left Yeatricu.lar ; Ao • AOrtic 
QP • Plllmo&aU Blood Plow ; QP a as • .Pul.llonary to sys temie alood £1 
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Survival Curve of 46 Patieats 
Ebstein 's Aaomaly 
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Survival Pattern 
According to Cyanosis 
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Survival Pattern According 
to Aortic 02 Saturation 

%Survival 
120,--------------------, 

100 t-------------------1 
60 -· . --------------·-------····---- ----------------------------------·---

: r ==~-=-=-=-~ -=- =----=-
o~~~~~-~~4-~-+--~+-~~-+ 

0 12 24 36 46 60 72 64 96 108 120 132 144 156 168 

Duration of follow-up in Months 

- Above 65% -+- Upto 85% 

fi.g.l! Survival e-carve according to aortic oxygen saturation 

-- . 
----~;----=--------- -r~--·--

Pig 4s Blectrede vi thdrawal tracing showing dissociation between 
electrical and pressure pbenomenoa 

SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND 
TECHNOLOGY, TRIVANDRUM 695011 



• 
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Right veatricular angiogram showing (1) displaced tricuspid 
leaflet. (2) atrialized right veatricular c:tuambeD aad 

(3) tricuspid regurgitatioa. · ·• 
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