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P A T I E N T S WITH C H A G A S ' D I S E A S E 
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S U M M A R Y 

T h e i n d e t e r m i n a t e fo rm of C h a g a s ' d i s e a s e is c h a r a c t e r i z e d b y p o s i t i v e se ro logy 

for the d i s e a s e i n the a b s e n c e of c l i n i c a l f i n d i n g s a n d i n the p r e s e n c e of b o t h n o r m a l 

e s o p h a g o g r a m a n d e l e c t r o c a r d i o g r a m . W h e n m o r e s e n s i t i v e m e t h o d s were u s e d , 

a b n o r m a l i t i e s h a v e been d e s c r i b e d e i ther i n the e s o p h a g u s or i n the hear t . 

T h e a u t h o r s h a v e s t u d i e d s i m u l t a n e o u s l y the e s o p h a g u s a n d the h e a r t i n the 

s a m e s u b j e c t s . I n th i r teen a d u l t s w i t h d i a g n o s i s of i n d e t e r m i n a t e fo rm a n d n i n e 

a d u l t con t ro l s , the e s o p h a g e a l m a n o m e t r y b o t h i n b a s a l c o n d i t i o n s a n d af ter s t i m u ¬ 

l u s (be thaneco l ) a n d v e c t o r c a r d i o g r a m were per fo rmed. 

I n the con t ro l g r o u p none of the s u b j e c t s p resen ted c o n c o m i t a n t e s o p h a g e a l 

a n d c a r d i a c a l t e ra t i ons wh i le in the c h a g a s i c g r o u p 92,3% of the p a t i e n t s p resen ted 

resu l t s s i m u l t a n e o u s l y a l te red . 

I t is c o n c l u d e d t ha t the s t u d i e d p a t i e n t s s h o w e d i n d i c a t i o n s of p a r a s y m p a t h e t i c 

d e n e r v a t i o n m a n i f e s t e d by s i m u l t a n e o u s l y e s o p h a g e a l a n d hear t a l t e ra t i ons . 

K E Y W O R D S : C h a g a s ' d i s e a s e - i n d e t e r m i n a t e fo rm. 

I N T R O D U C T I O N 

C h a g a s ' d i s e a s e i s a c o m m o n d i s e a s e i n 

S o u t h A m e r i c a a f fec t ing , o n l y i n B r a z i l , 5 to 10 

m i l l i o n of p e r s o n s 5 . P r o d u c e d b y Trypanosoma 

cruzi, the in fec t ion d a m a g e s the p a r a s y m p a t h e ­

t ic g a n g l i a 9 1 0 . 

I n the i n d e t e r m i n a t e fo rm of the d i sease the 

pa t i en t s p resen t pos i t i ve se ro log i c or x e n o d i a g -

nos t i c tes ts i n the a b s e n c e of c l i n i c a l man i f es ­

ta t ions . C h a r a c t e r i s t i c a l l y , the r a d i o l o g i c a l s t u 

d y of the hear t , of the d i g e s t i v e t ube a n d the 

e l e c t r o c a r d i o g r a m revea l n o r m a l r e s u l t s 1 3 1 6 . 

H o w e v e r , p r o c e d u r e s w h i c h enab le a more 

a c c u r a t e a n a l y s i s h a v e s h o w e d t ha t c a r d i a c 1 3 

4 6 1 1 and /o r d i ges t i ve c h a n g e s 8 , 1 4 1 5 m a y be de­

m o n s t r a t e d . Neve r t he l ess these m a n i f e s t a t i o n s 

h a v e no t been o b s e r v e d s i m u l t a n e o u s l y i n the 

s a m e i n d i v i d u a l s , a f i n d i n g w h i c h d i f f i cu l t s a 

who le e v a l u a t i o n of the d i sease . 

T h e ob jec t i ve of the p r e s e n t p a p e r w a s to 

s t u d y the e s o p h a g u s a n d hea r t of pa t i en t s w i t h 

the i n d e t e r m i n a t e fo rm of C h a g a s ' d i s e a s e , i n 
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a n a t t e m p t to c h a r a c t e r i z e s i m u l t a n e o u s c h a n ­
ges i n the s a m e s u b j e c t s . 

P A T I E N T S A N D M E T H O D S 

T w e n t y two a d u l t s u b j e c t s we re s t u d i e d . 
T h e y p resen ted no c o m p l a i n t s a n d n o r m a l p h y ­
s i c a l e x a m i n a t i o n . T h e e l e c t r o c a r d i o g r a m , c h e s t 
X - r a y s a n d b a r i u m m e a l X rays d id no t show any 
c h a n g e s . T h e y were c l ass i f i ed i n to two g r o u p s , 
a c c o r d i n g to the resu l t s of se ro log i c tes ts for C h a ­
g a s ' d i sease ( i nd i rec t i m m u n o f l u o r e s c e n c e a n d 
f i xa t i on of the c o m p l e m e n t reac t i on ) : 

1. C o n t r o l g r o u p . C o m p o s e d b y n ine w o m e n 
f rom the O u t p a t i e n t D i v i s i o n of the D e p a r t m e n t 
of G a s t r o e n t e r o l o g y , a g e s f rom 18 to 48 ( m e a n 
32.3 yea rs ) , w i t h n e g a t i v e se ro log i c tes ts . 

2. C h a g a s ' d isease g r o u p . C o m p o s e d b y thir­
teen p a t i e n t s f r om the H o s p i t a l d a s C l í n i c a s 
B l o o d B a n k where they were reg i s te red as b l o o d 
d o n a t o r s a n d h a d p o s i t i v e se ro log i c r eac t i ons . 
E i g h t m e n a n d 5 w o m e n , a g e s f r o m 21 to 58 
( m e a n 36.8 yea rs ) . 

I n f o r m e d c o n s e n t w a s o b t a i n e d . T h e s t u d y 
w a s a p p r o v e d b y the D e p a r t m e n t E t h i c s C o m ­
mi t tee . 

E s o p h a g e a l m a n o m e t r y . 

D e t e r m i n a t i o n of b a s a l l owe r e s o p h a g e a l 
s p h i n c t e r ( I .e .s . ) p r e s s u r e w a s c a r r i e d ou t d u r i n g 
s t a t i o n p u l l - t h r o u g h w i t h a s t a n d a r d t h r e e 
c h a n n e l c o n t i n u o u s p e r f u s i o n ca the te r . P e r f u 
s i on a t 0.6 m l / m i n w a s d o n e w i t h a h y d r a u l i c 
i n f us i on s y s t e m ( U n i v . S . P a u l o , B r a z i l ) . I n t r a l u ­
m i n a l p ressu re w a s t r a n s m i t t e d f rom the ca the ­
ter a s s e m b l y to e x t e r n a l t r a n s d u c e r s a n d the i r 
o u t p u t r e c o r d e d o n a m u l t i c h a n n e l r e c o r d i n g 
s y s t e m ( H e w l e t t - P a c k a r d , U . S . A . ) . T h e p resence 
a n d a m p l i t u d e of the p e r i s t a l t i c w a v e s in the 
b o d y of the e s o p h a g u s were a lso s t u d i e d . 

A . S t u d y u n d e r basa l c o n d i t i o n s . T h e m o t o r 
record ing w a s in i t ia ted w i th the s tudy of the l.e.s. 
c o n s i d e r i n g t h e a m p l i t u d e of p r e s s u r e . T h e 
s p h i n c t e r a l o p e n i n g s were a l so s t u d i e d , b e i n g 
cons ide red c o m p l e t e w h e n the de f lec t ion of the 
registrator p e n r e a c h e d the b a s e l i n e . 

T h e m a n o m e t r i c p a t t e r n s , i n the b o d y of the 
e s o p h a g u s , were a n a l y s e d as fo l lows: a) p r e s e n c e 

of ape r i s t a l t i c w a v e s ; b) p resence of s p o n t a n e o u s 
w a v e s ; c) m o r p h o l o g i c a l a s p e c t of the w a v e s , 
b e i n g c o n s i d e r e d n o r m a l those w i t h m o n o p h a s i c 
a s p e c t , a n d i te ra t i ve those w i t h b i or p o l y p h a s i c 
aspec t . 

B . S t u d y u n d e r c h o l i n e r g i c s t i m u l a t i o n . 
After the esophageal s tudy under basa l condi t ions, 
b e t h a n e c o l h y d r o c h l o r i d e ( U r e c h o l i n e , M e r c k 
S h a r p & D o h m e ) 0.08 m g / k g b o d y w e i g h t w a s 
a d m i n i s t e r e d s u b c u t a n e o u s l y . T h e r e c o r d i n g of 
mo to r a c t i v i t y u n d e r s t i m u l a t i o n w a s i n i t i a ted 
a p p r o x i m a t e l y f ive m i n u t e s after the d r u g a d m i 
n i s t r a t i o n , fo l l ow ing the s a m e p r o c e d u r e s desc r i 
bed for the m a n o m e t r i c r eco rd i ng u n d e r b a s a l 
c o n d i t i o n s . 

C. C l a s s i f i c a t i o n of esophagea l m o t i l i t y al­
t e ra t ions . T h e e s o p h a g e a l m o t o r c h a n g e s bo th 
b a s a l a n d af ter s t i m u l a t i o n were c l a s s i f i e d in 
" g r a d e s " , as fo l lows: 

0 — a b s e n c e of a n y mo to r d i s t u r b a n c e in the 
l .e.s. ( a m p l i t u d e , o p e n i n g s ) a n d in the bo­
dy of the e s o p h a g u s (pe r i s ta l s i s , w a v e s ) ; 

1 — one a l t e ra t ion o b s e r v e d e i ther in the lo­
wer e s o p h a g e a l s p h i n c t e r or i n the b o d y 
of the e s o p h a g u s ; 

I I — two m o t o r a l t e ra t ions o b s e r v e d s i m u l t a 
n e o u s l y i n the l . e . s , i n the b o d y of the 
e s o p h a g u s , or b o t h ; 

I I I — three or m o r e m o t i l i t y a l t e ra t ions obse r 
v e d s i m u l t a n e o u s l y in the 1 .e.s., in the bo­
d y of the e s o p h a g u s , or bo th . 

C a r d i a c s t u d y 

T h e v e c t o r c a r d i o g r a p h ^ m e t h o d u s i n g the 
F r a n k s y s t e m of co r rec ted l e a d s 7 w a s u s e d in 
th ree p l a n s : h o r i z o n t a l , s a g i t a l a n d f ron ta l . M a ­
jo r i m p o r t a n c e w a s a t t r i b u t e d to the c u r v e of 
v e n t r i c u l a r d e p o l a r i z a t i o n , w h e n ro ta t i on , d u r a ­
t ion a n d o r i en ta t i on of t e r m i n a l m a x i m u m vec­
tor were e v a l u a t e d i n re la t i on to e a c h p l a n . T h e 
c u r v e of v e n t r i c u l a r r epo la r i za t i on in re la t i on to 
e a c h p l a n w a s a l so a n a l y s e d a c c o r d i n g to the 
o r i en ta t i on , m a g n i t u d e a n d m o r p h o l o g y of the 
m a x i m u m v e c t o r . T h e l o o p c o r r e s p o n d i n g to 
a t r i a l d e p o l a r i z a t i o n w a s d i s r e g a r d e d . 



S t a t i s t i c a l s t u d y 

S t u d e n t " t " test w a s u s e d to c o m p a r e the 
a m p l i t u d e of l .e.s. , be tween the con t ro l g r o u p 
a n d the g r o u p w i th C h a g a s ' d i sease before a n d 
after c h o l i n e r g i c s t i m u l a t i o n , a n d the X2 test to 
c o m p a r e the r e s u l t s of the con t ro l g r o u p a n d 
the g r o u p w i th C h a g a s ' d i sease r e g a r d i n g ope 
n i n g s of the l .e.s. a n d the deg lu t i t i on w a v e s . 

R E S U L T S 

1. C o n t r o l G r o u p 

ges were o b s e r v e d in a l l the pa t i en t s : two w i t h 
g r a d e I ( n u m b e r s 4, 6) a n d 11 w i t h g r a d e s I I ( n u m 
be rs 3, 9. 12) a n d I I I ( n u m b e r s 1, 2, 5. 7, 8, 10, 
11. 13). 

H e a r t . T w e l v e p a t i e n t s p resen ted a b n o r m a l 
vec torcard iograph ies resu l ts : S T T c h a n g e ( n u m ­
bers 5. 10): S T T c h a n g e -f f i na l de lay of c o n d u c ­
t ion ( n u m b e r s 2, 12); left v e n t r i c u l a r h y p e r t r o p h y 
(1, 3. 4. 9); f ina l de lay of c o n d u c t i o n (7, 8 ) : f ina l 
d e l a y of c o n d u c t i o n + left v e n t r i c u l a r hype r t ro 
p h y (11, 13). V e c t o r c a r d i o g r a p h i c e x a m i n a t i o n 
w a s no t done in one pa t i en t ( n u m b e r 6). 

E s o p h a g u s . T h e resu l t s of the m a n o m e t r i c 
s t u d y are p resen ted in tab le 1. I n s i x s u b j e c t s 
the e s o p h a g e a l a l t e ra t i ons were g r a d e d as zero 
( n u m b e r s 2, 3, 4, 5, 7, 8). T h r e e p resen ted e s o p h a 
gea l c h a n g e s g r a d e I ( n u m b e r s 1, 6, 9). 

T A B L E 1 

R e s u l t s of m a n o m e t r y in the c o n t r o l g r o u p a n d C h a g a s ' d i s e a s e 

g r o u p 

G R O U P S 

C o n t r o l C h a g a s ' D i s e a s e 

d l 9) ( 1 1 - 1 3 ) 

B a s a l c o n d i t i o n s 

L o w e r e s o p h a g e a l s p h i n c t e r 

P r e s s u r e ' 

I n c o m p l e t e o p e n i n g s 

B o d y of e s o p h a g u s 

A p e r i s t a l s i s 

S p o n t a n e o u s w a v e s 

I t e r a t i v e w a v e s 

23.33 ± 3.61 

1 

C h o l i n e r g i c s t i m u l a t i o n 

L o w e r e s o p h a g e a l s p h i n c t e r 

P r e s s u r e " 

I n c o m p l e t e o p e n i n g s 

B o d y of e s o p h a g u s 

A p e r i s t a l s i s 

S p o n t a n e o u s w a v e s 

I t e r a t i v e w a v e s 

23.67 -Ü 3.16 

34 76 ± 14.86 

3 

55.23 >-. 14.52 

4 

0 

10 

10 

D a t a are m e a n t S E <cmH.,0>; n - n u m b e r of c a s e s s t u d i e d 

H e a r t . T h r e e of n ine i n d i v i d u a l s p resen ted 
a b n o r m a l resu l t s on v e c t o r c a r d i o g r a m : p r o e m i 
nen t an te r io r Q R S a n d / o r s e p t a l f ib ros is a n d or 
left an te r io r h e m i - b l o c k a n d / o r s e p t a l f i b ros i s 
( n u m b e r s , 3, 7, 8). S i x i n d i v i d u a l s p resen ted nor 
m a l resu l t s ( n u m b e r s 1, 2, 4. 5, 6, 9). 

2. C h a g a s ' D i s e a s e G r o u p 

E s o p h a g u s . T h e resu l t s of the m a n o m e t r i c 
s t u d y are p resen ted i n tab le 1. E s o p h a g e a l c h a n 

3 C o m p a r i s o n b e t w e e n g r o u p s 

E s o p h a g u s 

A . B a s a l c o n d i t i o n s . S t a t i s t i c a l l y s i g n i f i c a n t 
d i f fe rences (p < 0.05) were o b s e r v e d be tween con ­
trol a n d C h a g a s ' d i sease g r o u p in the fo l l ow ing 
p a r a m e t e r s : a m p l i t u d e of l .e.s. , p resence of it e ra 
t ive w a v e s , a n d p resence of s p o n t a n e o u s w a v e s . 
T h e r e w a s no s t a t i s t i c a l d i f ference be tween bo th 
g r o u p s (p > 0.05), as to the p resence of i n c o m ­
plete o p e n i n g s of the l .e.s. 

B . C h o l i n e r g i c s t i m u l a t i o n . S t a t i s t i c a l l y 
s i g n i f i c a n t d i f ferences (p < 0.05) were obse rved 
be tween con t ro l a n d C h a g a s ' d i sease g r o u p in 
the f o l l ow ing p a r a m e t e r s : a m p l i t u d e of l .e .s . , 
p resence of i te ra t i ve w a v e s a n d p resence of spon ­
t aneous w a v e s . T h e r e w a s no s t a t i s t i c a l l y s ign i f i ­
c a n t d i f ference be tween the two g r o u p s (p • 0.05) 
r e g a r d i n g the p resence of i n c o m p l e t e o p e n i n g s 
of the l .e.s. 

H e a r t 

A s far as v e c t o r c a r d i o g r a p m c c h a n g e s were 
c o n c e r n e d , the c h a g a s i c g r o u p s h o w e d a g rea te r 
n u m b e r of a l t e r a t i o n s t h a n the c o n t r o l g r o u p 
<p < 0.05). 

E s o p h a g u s + hear t 

I n the con t ro l g r o u p there w a s no c o n c o m i ­
t an t occu r rence of e s o p h a g e a l a n d c a r d i a c c h a n 
ges ; in the C h a g a s ' d i s e a s e g r o u p , 12 p a t i e n t s 
showed a l te ra t i ons i n bo th o r g a n s . 

D I S C U S S I O N 

P r e v i o u s i n v e s t i g a t i o n s h a v e s h o w n s i n g l e 
i n v o l v e m e n t e i ther of e s o p h a g u s 8 1 4 1 5 or of the 



h e a r t 3 4 6 1 1 in the i n d e t e r m i n a t e fo rm of C h a g a s ' 

d i sease . I n the p resen t s t u d y , i t h a s been s h o w e d 

tha t s u c h i n v o l v e m e n t o c c u r s c o n c o m i t a n t l y in 

b o t h o r g a n s . 

T a k i n g in c o n s i d e r a t i o n s t u d i e s of e s o p h a ­

g e a l mo t i l i t y , i t is d i f f icu l t to s t a b l i s h a c o m p a ­

r i son w i t h p r e v i o u s resu l t s , s i n c e in the p resen t 

i n v e s t i g a t i o n we e v a l u a t e d the e s o p h a g e a l al te­

ra t i ons g r a d i n g the m o t o r d i s t u r b a n c e s , w h e r e a s 

th is a s s e s s m e n t h a s no t been m a d e in p r e v i o u s 

w o r k s . M O R A E S - F I L H O 1 5 s h o w e d t h a t l .e .s . 

p ressu re w a s s i g n i f i c a n t l y h i g h e r in 75% of the 

pa t i en t s w i t h i n d e t e r m i n a t e fo rm of C h a g a s ' d i ­

sease . S u c h a u t h o r s howeve r d i d no t e v a l u a t e 

the b e h a v i o u r of the b o d y of the o r g a n : th is e v a ­

l u a t i o n c o u l d h a v e a lso i n d i c a t e d the p resence 

of m o t o r d i so rde rs as d e m o n s t r a t e d here. 

T h e vec to rca rd iog raph i c resu l ts showed alte­

ra t i ons in 12 of ou r p a t i e n t s (92.3%), a f i nd i ng 

w h i c h i s s i m i l a r to those of M A D Y et a l . 1 2 a n d 

B A R R E T O et a l . 4 w h o s h o w e d c h a n g e s , respec 

t ive ly i n 88.3% a n d 66.6% of the cases . T h e vector­

c a r d i o g r a p h i c a l t e ra t i ons m a y be re la ted to the 

d a m a g e of the p a r a s y m p a t h e t i c g a n g l i a 2 whose 

seve r i t y c a n be lower or h i g h e r a c c o r d i n g to the 

di f ferent e v o l u t i o n a r y s t a g e s of the d i s e a s e . 

T h e f i n d i n g of v e c t o r c a r d i o g r a p h i c c h a n g e s 

u n d e r b a s a l c o n d i t i o n s i n d i c a t e d t h a t there w a s 

no n e e d of c h o l i n e r g i c s t i m u l a t i o n i n ou r p a ­

t ien ts for the de tec t i on of c a r d i a c a b n o r m a l i t i e s . 

S u c h fac t s u g g e s t s tha t , a t th is s t a g e of the d i s e a ­

se, the hea r t i s m o r e s u s c e p t i b l e to the d a m a g e 

by T cruzi t h a n the e s o p h a g u s , s i n c e in the la t te r 

o r g a n s o m e of the m o t o r c h a n g e s c o u l d on l y be 

o b s e r v e d u n d e r c h o l i n e r g i c s t i m u l a t i o n . 

T h e a b n o r m a l i t i e s d e s c r i b e d in the p resen t 

s t u d y c o u l d no t be de tec ted e i ther c l i n i c a l l y or 

t h r o u g h the rou t i ne s t u d i e s . T h e s e o b s e r v a t i o n s 

are i n a c c o r d a n c e w i t h the f i n d i n g s of K Ó B E R 

L E & N A D O R 1 0 w h o f o u n d t h a t d i l a t a t i o n of the 

e s o p h a g u s , w i t h the d e v e l o p m e n t of the m e g a -

e s o p h a g u s o c c u r s on l y w h e n at l eas t 90% of the 

ce l l s of the m y o e n t e r i c p l e x u s e s are d e s t r o y e d . 

T h e f i n d i n g of a l t e ra t i ons i n d i f ferent s t a g e s b o t h 

in the e s o p h a g u s a n d i n the hea r t s u g g e s t s t h a t 

these o r g a n s were i n j u r e d a t d i f ferent g r a d e s b y 

T. cruzi. 

A l t h o u g h the d e n o m i n a t i o n " i n d e t e r m i n a t e 

f o r m " h a s been la rge ly used , we cons ider tha t i ts 

s i g n i f i c a n c e h a s n o t been fu l l y u n d e r s t o o d . W h a t 

is r ea l l y i n d e t e r m i n a t e is the fu ture of the p a ­

t ien ts i n re la t i on to the m a n i f e s t a t i o n of the d i ­

s e a s e , e i ther c a r d i a c , e s o p h a g i c or b o t h , a m o n g 

o thers . R e g a r d i n g the c l i n i c a l a s p e c t s , the hea r t 

a n d the e s o p h a g u s are b o t h af fected: s u c h m a n i ­

fes ta t i ons w i l l b a s i c a l l y d e p e n d on the degree 

of n e u r o n a l d e s t r u c t i o n a n d f u n c t i o n a l ove r ­

l o a d to w h i c h the d i f ferent o r g a n s are s u b j e c t e d , 

a s we l l a s on o ther fac to rs no t ye t c l ea r l y de f ined. 

R E S U M O 

M a n o m e t r i a eso fág ica e e s t u d o v e t o r c a r d i o g r á ¬ 

f i c o e m p a c i e n t e s a s s i n t o m á t i c o s p o r t a d o r e s de 

D o e n ç a de C h a g a s 

A f o r m a i n d e t e r m i n a d a d a D o e n ç a de C h a ­

g a s é c a r a c t e r i z a d a por so ro l og ia p o s i t i v a c o m 

a u s ê n c i a de m a n i f e s t a ç õ e s c l í n i c a s , n a p r e s e n ç a 

de r e s u l t a d o s n o r m a i s aos e x a m e s r a d i o l ó g i c o 

do t u b o d i ges t i vo e e le t roca rd iog rá f i co . 

N o p resen te t r a b a l h o , os au to res e s t u d a m 

s i m u l t a n e a m e n t e o esô fago e o c o r a ç ã o , nos m e s ­

m o s i n d i v í d u o s . T r e z e a d u l t o s c o m d i a g n ó s t i c o 

de f o r m a i n d e t e r m i n a d a d a D o e n ç a de C h a g a s 

e n o v e a d u l t o s con t ro les f o r a m s u b m e t i d o s ao 

e x a m e v e t o r c a r d i o g r á f i c o e à m a n o m e t r i a eso­

f á g i c a e m c o n d i ç õ e s b a s a i s e sob e s t í m u l o c o m 

c lo r i d ra to de b e t a n e c o l (0,08 m g / k g p . c ) . N o g r u ­

po con t ro le n e n h u m d o s i n d i v í d u o s a p r e s e n t o u 

c o n c o m i t â n c i a de a l t e rações e s o f á g i c a s e c a r d í a ­

c a s , e n q u a n t o no g r u p o c h a g á s i c o 92,3% dos p a ­

c i e n t e s a p r e s e n t a r a m e x a m e s c o n c o m i t a n t e ¬ 

m e n t e a l t e rados . 

C o n c l u e m que os p a c i e n t e s e s t u d a d o s apre­

s e n t a m e v i d ê n c i a s de d e s n e r v a ç ã o p a r a s s i m p á ¬ 

t i c a m a n i f e s t a d a por a l t e rações s i m u l t â n e a s eso­

f á g i c a s e c a r d í a c a s . 

A C K N O W L E D G E M E N T S 

T h e a u t h o r s w i s h to t h a n k to Mrs . P a u l a 

S t r a s s m a n for the s t a t i s t i c a l a n a l y s i s a n d Ms . 

M. C e c i l i a P . P i n h e i r o for the b i b l i o g r a p h i c a l as­

s i s t a n c e . 
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