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Right ventricular dysfunction in septic shock: 
assessment by measurements of right ventricular 
éjection fraction using the thermodilution 
technique 
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R i g h t v e n t r i c u l a r é jec t ion f r a c t i o n ( R V E F ) w a s m e a s u r e d by t h e t h e r m o d i l u t i o n t e c h n i q u e in a séries of 127 
c o n s é c u t i v e c r i t ica l ly ill p a t i e n t s m o n i t o r e d w i t h a m o d i f i e d p u l m o n a r y a r t e r y (PA) c a t h é t e r e q u i p p e d w i t h 
a fas t r e sponse t h e r m i s t o r . T h e r m o d i l u t i o n R V E F w a s s ign i f i can t ly l ower in sept ic shock (23 .8 ± 8 . 2 % , 93 
m e a s u r e m e n t s ) t h a n in sepsis w i t h o u t shock (30.3 ± 1 0 . 1 % , 118 m e a s u r e m e n t s ) or in t h e a b s e n c e of sepsis o r 
c a r d i o p u l m o n a r y i m p a i r m e n t (32.5 + 7 . 1 % , 62 m e a s u r e m e n t s ) . Bo th m y o c a r d i a l dép re s s ion a n d p u l m o n a r y 
h y p e r t e n s i o n c o u l d a c c o u n t for this i m p a i r m e n t of R V f u n c t i o n . R V E F dec reased f r o m 3 5 . 1 + 9 . 8 to 
24.2 ± 1 0 . 4 % ( P O . O l ) d u r i n g d e v e l o p m e n t of s ep t i c shock a n d inc reased f r o m 25 .0 ± 7 . 6 to 29 .8 ± 8 . 5 % 
(P<Q.Ob) d u r i n g r ecove ry (14 pa t i en t s ) . In i t i a l R V E F in sept ic shock was 27.8 ± 8 . 6 % in 11 p a t i e n t s w h o 
su rv ived b u t o n i y 20 .9 ± 6 . 7 % ( / ' < 0 . 0 2 ) in the 23 p a t i e n t s w h o e v e n t u a l l y d ied . T h u s , R V d y s f u n c t i o n is 
c o m m o n d u r i n g sept ic shock , is d i rec t ly re la ted to ils sever i ty , a n d c a n easily be r e c o g n i z e d in p a t i e n t s 
m o n i t o r e d w i t h a P A ca thé t e r . | 
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Decreased venous return and depressed myocardial 
contractility commonly aller cardiac function in septic 
shock (15) . Myocardial failure has been largely in
criminated in the deve lopment of low cardiac output 
and high filling pressures which can compl icate septic 
shock and characterize its downhi l l course ( 1 , 2 ) . More 
récent studies have indicated that myocardial de
pression can occur very early in the course of septic 
shock, even when cardiac output is normal or high 
(3 5 ) . In thèse conditions, left ventricular dysfunction 
can be demonstrated early by measurement of left 
ventricular éjection fraction (LVEF) using radio
nuclide techniques (3, 4) . In survivors, repeated LVEF 
déterminations show a progressive return of LVEF to 
normal values (3). 

Assessment of right ventricular (RV) function in 
septic shock might be more attractive for two reasons. 
First, R V dysfunction can be amplif ied by an increase 
in R V afterload, represented by the pulmonary hyper
tension frequently observed in severe sepsis (6 9 ) . This 
is in contradistinction to the usual decrease in LV 
afterload associated with low systemic blood pressure 
and systemic vascular résistance. Moreover, the right 
ventricle is very sensitive to afterload increases (10, 

11). U s i n g radionuclide techniques, H o f f m a n et al. 
(12) and Kimch i et al. (13) have observed that R V 
function could be selectively altered in patients with 
septic shock. !• 

Secondly, whi le measurements of ventricular éjec
tion fraction by radionuclide techniques require so
phisticated equ ipment precluding its routine use in the 
intensive care unit, récent technological advances have 
al lowed the accurate measurement of right ventricular 
éjection fraction ( R V E F ) by the thermodilut ion tech
nique using sHghtly modified pulmonary artery 
(SwanGanz) cathéters equipped with fast response 
thermistors (14—16). Since pulmonary artery (PA) 
cathéters are routinely used in the m a n a g e m e n t of 
critically ill patients during septic shock, this adap
tation m a y represent a widely available and uncom
plicated adjunct to hemodynamic monitoring. More
over, R V E F déterminations can easily be repeated at 
any time a long with other pressure and f low measure
ments. T h e R V E F values obtained by thermodi lut ion 
correlate well with values obtained by other tech
niques (14—17), a l though the normal values are 
usually lower, probably because of a cathetermount
ing elTect of the thermistor (18). Thermodi lut ion 
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R V E F measurements have recently been used to assess 
R V function during various therapeutic interventions 
in acutely ill patients ( 1 9 - 2 2 ) . 

During évaluation of thèse modif ied PA cathéters 
in a séries of 127 critically ill patients consecutively 
monitored in our Depar tment of Intensive Care, we 
observed that R V E F was significantly decreased in 
septic shock and that this measurement represented a 
valuable prognostic sign in thèse conditions. 

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

Patients 

T h e s t u d y i n c l u d e d 127 c o n s é c u t i v e a d u l t p a t i e n t s (77 m e n , 5 0 
w o m e n ) r a n g i n g in â g e from 19 t o 8 6 y e a r s ( i n e a n 6 0 + 1 6 y e a r s ) in 
w h o m i n v a s i v e m o n i t o r i n g w i t h a P A c a t h é t e r w a s d e e m e d n e c e s s a r y 
d u r i n g t h e i r s t a y in o u r d e p a r t m e n t o f m e d i c o - s u r g i c a l i n t e n s i v e c a r e . 
S ix ty-s ix p a t i e n t s ( 5 2 % ) lef t t h e d e p a r t m e n t a l ive . 

P a t i e n t s w e r e d i v i d e d i n t o f o u r g r o u p s . 
Group 1 i n c l u d e d 5 6 s e p t i c p a t i e n t s w h o d e v e l o p e d f eve r ( T > 3 8 . 5 ° 

C ) a n d a b n o r m a l w h i t e b l o o d c o u n t ( a b o v e 13 0 0 0 / m m ' o r b e l o w 
4 0 0 0 / m m ' ) in t h e p r é s e n c e of a d o c u m e n t e d s o u r c e of sepsis o r 
b a c t e r e m i a . T h e s o u r c e s of b a c t e r i a r e c o v e r e d w e r e l u n g s a n d p l e u r a 
in 22 p a t i e n t s , g u t a n d b i l i a r y t r a c t in 15 p a t i e n t s a n d o t h e r sou rces 
in 8 p a t i e n t s . I n 11 p a t i e n t s , b l o o d c u l t u r e s w e r e pos i t i ve , a n d seve ra l 
s o u r c e s of sepsis w e r e c o n s i d e r e d . 

Group 2 i n c l u d e d 32 p a t i e n t s w i t h c a r d i a c f a i l u r e r e l a t e d to a d -
v a n c e d c a r d i o m y o p a t h y (14 p a t i e n t s ) , c o m p l i c a t e d m y o c a r d i a l in -
f a r c t i o n (9 p a t i e n t s ) , r é c e n t C P R (5 p a t i e n t s ) o r a f t e r c a r d i a c s u r g e r y 
(4 p a t i e n t s ) . 

Group 3 i n c l u d e d 15 p a t i e n t s w i t h p u l m o n a r y h y p e r t e n s i o n ( m e a n 
P A p r e s s u r e > 2 0 m m H g (2.7 k P a ) ) in t h e a b s e n c e of h e a r t f a i l u r e 
o r sepsis . T h i s g r o u p i n c l u d e d 8 p a t i e n t s w i t h p u l m o n a r y e d e m a d u e 
t o t h e a d u l t r e s p i r a t o r y d i s t ress s y n d r o m e (6 p a t i e n t s ) d e f i n e d b y t h e 
u s u a l c r i t e r i a (23) o r to f l u id o v e r l o a d (2 p a t i e n t s ) , 4 p a t i e n t s w i t h 
d e c o m p e n s a t e d c h r o n i c o b s t r u c t i v e p u l m o n a r y d i s ea se a n d 3 p a d e n t s 
w i t h d o c u m e n t e d p u l m o n a r y e m b o l i s m . 

Group 4 i n c l u d e d 2 9 p a t i e n t s i n v a s i v e l y m o n i t o r e d essen t ia l ly for 
d i f f i cu l t fluid m a n a g e m e n t r e l a t e d t o t r a u m a , h e m o r r h a g e , e x t e n d e d 
s u r g e r y o r r é n a l f a i l u r e . T h è s e c r i t i c a l l y ill p a t i e n t s w e r e t a k e n a s 
Controls b e c a u s e t h e y d i d n o t p r é s e n t é v i d e n c e of sepsis o r c a r d i o p u l -
m o n a r y f a i l u r e . 

F i v e p a t i e n t s w e r e i n c l u d e d in m o r e t h a n o n e g r o u p w h e n t h e y 
w e r e m o n i t o r e d a t c l e a r l y d i f f é r e n t t i m e s d u r i n g t h e i r c o u r s e . 

Methods 

E a c h p a t i e n t w a s m o n i t o r e d w i t h a m o d i f i e d P A c a t h é t e r ( S w a n 
G a n z c a t h é t e r 9 3 A - 4 3 1 H - 7 . 5 F, E d w a r d s L a b o r a t o r i e s , S a n t a A n a , 
C A ) e q u i p p e d w i t h a fas t r e s p o n s e ( 5 0 m s ) t h e r m i s t o r , a m o d i f i e d 
p r o x i m a l l u m e n e n d i n g in a 3 - h o l e p o r t a t 21 c m f r o m t h e c a t h é t e r 
t i p , a n d t w o é l e c t r o d e s for i n t r a c a r d i a c E C G r e c o r d i n g . T h e use of 
t h i s c a t h é t e r h a s b e e n a p p r o v e d b y t h e i n s t i t u t i o n a l h u m a n s t u d y 
c o m m i t t e e . T h e P A c a t h é t e r w a s i n s e r t e d u n t i l t h e p r o x i m a l l u m e n 
e n d e d in t h e r i g h t v e n t r i c l e j u s t b e l o w t h e t r i c u s p i d v a l v e , a n d w a s 
t h e n w i t h d r a w n by 2 - 3 c m . T h e a p p r o p r i a t e p o s i t i o n of t h e t i p o f 
t h e P A c a t h é t e r w a s a lso c o n t r o l l e d b y a c h e s t r o e n t g e n o g r a m . 

T h e r m o d i l u t i o n c a r d i a c o u t p u t ( C O ) w a s m e a s u r e d b y success ive 
i n j e c t i o n s of 3 to 5 bo lu se s of 10 m l c o l d ( 6 - 1 0 ' ' C ) d e x t r o s e 5 % in 
w a t e r , v i a a c losed System ( C o - s e t , E d w a r d s L a b o r a t o r i e s ) . I n p a 
t i e n t s t r e a t e d w i t h m e c h a n i c a l v e n t i l a t i o n , b o l u s inject ions w e r e in-
i t ia ted a t e n d - i n s p i r a t i o n to i m p r o v e the r e p r o d u c i b i l i t y o f the 
m e a s u r e m e n t (24) a n d a l so to m i n i m i z e t h e i n f l u e n c e of c h a n g e s i n 
i n t r a t h o r a c i c p r e s s u r e o n R V E F (25) . 
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R V E F w a s m e a s u r e d b y a m o d i f i e d a l g o r i t h m b a s e d o n e x p o n e n t i -
al c u r v e ana iys i s , u s i n g a c o m p u t e r p r o t o t y p e ( R E F 1, E d w a r d s 
L a b o r a t o r i e s ) . T h e c a t h é t e r a n d t h e m e t h o d used h a v e r e c e n t l y b e e n 
d e s c r i b e d in d é t a i l e l s e w h e r e (15, 16). M e a s u r e m e n t s o f C O a n d 
R V E F i m m e d i a t e l y f o U o w e d m e a s u r e m e n t s of i n t r a v a s c u l a r p r e s s u r e s 
a t e n d - e x p i r a t i o n f r o m a p a p e r t r a c e ( r e c o r d e r 7404 H e w l e t t P a c k 
a r d , P a l o A l t o , C A ) , u s i n g t h e m i d - c h e s t p o s i t i o n as z é r o r é f é r e n c e . 
S t r o k e v o l u m e ( S V ) w a s c a l c u l a t e d b y d i v i d i n g C O b y h e a r t r a t e 
a n d R V e n d - d i a s t o l i c v o l u m e ( R V E D V ) b y d i v i d i n g S V b y R V E F 
R V e n d - s y s t o l i c v o l u m e ( R V E S V ) w a s t h e n o b t a i n e d b y s u b t r a c t i n g 
S V f r o m R V E D V . 

I n t o t a l , 435 m e a s u r e m e n t s w e r e p e r f o r m e d in t h e 127 p a t i e n t s . 
T w o t h i r d s of t h e m e a s u r e m e n t s (294) w e r e o b t a i n e d d u r i n g m e c h a n 
ical v e n t i l a t i o n . I n G r o u p 1, 211 m e a s u r e m e n t s w e r e o b t a i n e d , in -
c l u d i n g 93 m e a s u r e m e n t s ( G r o u p l a ) o b t a i n e d d u r i n g c i r c u l a t o r y 
shock c h a r a c t e r i z e d b y t h e a s s o c i a t i o n of h y p o t e n s i o n (sys to l ic b l o o d 
p r e s s u r e b e l o w 90 m m H g (12 k P a ) ) , o H g u r i a ( u r i n e o u t p u t b e l o w 
20 m l / h ) a n d l a c t a c i d e m i a ( a r t e r i a l l a c t a t e c o n c e n t r a t i o n a b o v e 2 
mmol /1 ) , a n d 118 m e a s u r e m e n t s ( G r o u p I b ) o b t a i n e d in t h e a b s e n c e 
of s igns o f c i r c u l a t o r y s h o c k . 

T o t a l s o f 112, 50 a n d 62 m e a s u r e m e n t s w e r e o b t a i n e d in G r o u p s 

2, 3 a n d 4, r e spec t ive ly . 
R e s u l t s w e r e a n a l y z e d b y a n a i y s i s o f v a r i a n c e ( A N O V A ) a n d 

S t u d e n t ' s / - tes t f o r p a i r e d ( c o m p a r i s o n b e t w e e n s i m i l a r p a t i e n t s ) o r 
u n p a i r e d ( c o m p a r i s o n b e t w e e n d i f f é r e n t g r o u p s of p a t i e n t s ) d a t a . 
T h e B o n f e r r o n i a d j u s t m e n t w a s u s e d w h e n s e v e r a l g r o u p s w e r e c o m -

p a r e d . Ai l d a t a a r e p r e s e n t e d as m e a n ± s .d . 

R E S U L T S 

In the 56 septic patients, R V E F was significantly lower 
in the présence than in the absence of circulatory 
shock (23.8 ± 8 .2 vs 30 .3 ± 10.1%, P < 0 . 0 1 , Fig. 1). In 
septic shock, the lower R V E F was associated with 
lower stroke vo lumes and higher R V end-systolic vol
umes (Table 1). As expected, arterial pressure was 
significantly lower in septic shock. However , pu lmon
ary artery pressures and right atrial pressures were 
only slightly lower in the présence than in the absence 

GROUP 1 6R0UP2 GROUP 3 GROUP 4 

SEPTIC SEPSIS CARDIAC PULMONARY "CONTROL" 

SHOCK FAILURE HYPERTENSION 

% ' P<0,01 \ 

30-

20- . ] . . 

10- \ 

qJ L i i J LiiâJ L 3 LùUiii: 
(N=93) N=118) (N=112) (N = 50) (N=62) 

Fig. 1. M e a n ( + s .d . ) t h e r m o d i l u t i o n r i g h t v e n t r i c u l a r é j e c t i o n f r a c 
t ions ( R V E F ) m e a s u r e d in t h e f o u r g r o u p s of p a t i e n t s . T h e n u m b e r 
of m e a s u r e m e n t s is i n d i c a t e d in p a r e n t h è s e s . 
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of septic shock (Table 1). W h e n compared to the 29 
control patients, septic patients wi thout signs o f circu-
latory shock had significantly higher R V end-systoHc 
and end-diastohc volumes, but their R V E F was not 
significantly depressed. Pulmonary artery pressures 
were significantly elevated in ail septic patients (Table 

Signs of septic shock resolved in 14 patients, whose 
R V E F increased from 25.0 + 7.6 to 29.8 ± 8 . 5 % 
{P<0.05) after resolution of the shock state. O n the 
other hand, in 7 septic patients monitored during the 
deve lopment of septic shock, R V E F dramatica l ly de-
creased from 35.1 ± 9 . 8 to 24.2 ± 10 .4% {P<Om). 

As anticipated, R V E F was significantly reduced in 
the 47 patients with cardiac failure or pu lmonary hy
pertension related to other causes. I n thèse groups 
R V end-systolic and end-diastolic vo lumes were both 
increased, but stroke vo lume was significantly de
pressed only in patients with cardiac failure (Table 1 
and Fig. 1). 

In septic shock, R V E F also had a prognostic value, 
since the initial R V E F was 27.8 ± 8 . 6 % in the 11 pa
tients w h o were ultimately discharged but only 
20.9 ± 6 . 7 % in the 23 patients w h o died from protract-
ed sepsis (P<Om). Initial R V E F was above 2 5 % in 
8 of the 11 patients w h o were discharged alive from 
the intensive care unit, but only in 5 of the 23 fatalities 
{P<0.01). T h e other h e m o d y n a m i c parameters did 
not have a similar prédictive value (Fig. 2). 

D I S C U S S I O N 

T h e présent study explored the usefulness of routine 
R V E F measurement by the thermodi lut ion technique, 

mmHq mmHq 
k P a 1,0T 
51 

MEAN PULM, ART P CARDIAC INDEX 

l/minM2 
1..0 1 

T j < 0 02-

F i g . 2. I n i t i a l v a l u e s o f m e a n a r t e r i a l p r e s s u r e , m e a n p u l m o n a r y 

a r t e r i a l p r e s s u r e , c a r d i a c i n d e x a n d r i g h t v e n t r i c u l a r é j e c t i o n f r a c t i o n 

i n p a t i e n t s i n s e p t i c s h o c k , i n c l u d i n g 11 u l t i m a t e s u r v i v o r s ( o p e n 

c o l u m n s ) a n d 2 3 f a t a l i t i e s ( s h a d e d c o l u m n s ) . 

especially in septic patients requiring PA catheteriz-
ation for their intensive care management . T h e design 
of the study had inhérent limitations. First, categoriza-
tion of patients wi th diverse underlying conditions 
is arbitrary in nature. Secondly, various therapeutic 
interventions can inf luence R V function and RVEF. 
Thirdly, the control group did not represent normal 
individuals, as thèse patients could have right ven
tricular dysfunct ion associated with their ongoing dis-
ease process. I n thèse control patients, R V E F was 
decreased be low the normal value of 40 to 4 5 % (15). 
In view of thèse l imitations, the présent study must be 
considered as a prel iminary évaluation of R V E F in 
septic patients. 

R V E F is an index of right ventricular function, 
which is inf luenced by contractility, afterload and to 
a lesser extent by preload (10, 11). There is a negadve 
corrélation be tween R V E F and pulmonary artery 
pressures or p u l m o n a r y vascular résistance (10, 11, 15, 
16), which is related to the great sensitivity of the right 

T a b l e 1 

H e m o d y n a m i c d a t a in t h e f o u r g r o u p s o f p a t i e n t s ( m e a n + s . d . ) . 

G r o u p 1 G r o u p 2 G r o u p 3 G r o u p 4 
S e p t i c s h o c k ( a ) S e p s i s (b ) H e a r t f a i l u r e P u l m . h y p e r t e n s . " c o n t r o l " 

N 9 3 1 1 8 112 5 0 6 2 

R V E F , % 2 3 . 8 ± 8 . 2 * t 3 0 . 3 ± 10.1 18.7 ± 7 . 0 * 2 5 . 0 ± 7 . 6 * 3 2 . 5 ± 7 . 1 
S I , m l / M » 2 9 . 0 ± 1 0 . 5 * t 3 7 . 2 ± 13 .5 2 3 . 5 ± 9 . 1 * 3 3 . 8 ± 12 .9 3 4 . 3 ± 12 .5 
E S V I , m l / M » 1 0 4 ± 4 3 * t 8 8 ± 3 4 * 115 ± 5 0 * 111 ± 5 5 * 7 3 ± 3 0 
E D V I , m l / M » 135 ± 4 8 * 1 2 5 ± 3 6 * 1 4 1 + 6 2 * 1 4 3 + 5 5 * 107 ± 3 8 

A P , m m H g 6 8 ± 1 6 * t 7 9 ± 14 8 1 ± 1 9 9 4 ± 15* 8 3 ± 18 
( k P a ) (9 .1 ± 2 . 1 ) ( 1 0 . 5 ± 1.9) ( 1 0 . 8 + 2 . 5 ) ( 1 2 . 5 ± 2 . 0 ) (11 .1 ± 2 . 4 ) 
P A P , m m H g 2 5 . 6 ± 8 . 0 * 2 7 . 4 ± 8 . 3 * 2 7 . 5 ± 7 . 6 * 2 5 . 1 ± 5 . 7 * 18 .5 ± 6 . 6 
( k P a ) ( 3 . 4 ± 1.1) ( 3 . 7 ± 1.1) ( 3 . 7 + 1 . 0 ) ( 3 . 3 ± 0 . 8 ) ( 2 . 5 ± 0 . 9 ) 
R A P , m m H g 11.9 ± 5 . 8 * 13 .1 ± 6 . 7 * 13.1 ± 6 . 4 * 12 .1 ± 5 . 8 * 7 .7 ± 4 . 2 
( k P a ) (1 .6 ± 0 . 8 ) ( 1 . 7 ± 0 . 9 ) ( 1 . 7 ± 0 . 9 ) ( 1 . 6 ± 0 . 8 ) ( I . 0 ± 0 . 6 ) 
P A O P , m m H g 12.7 ± 4 . 8 * 1 3 . 6 ± 5 . 7 * 16 .0 ± 5 . 5 * 1 3 . 6 ± 5 . 2 * 9 . 4 ± 4 . 2 
( k P a ) ( 1 . 7 ± 0 . 6 ) ( 1 . 8 ± 0 . 8 ) (2 .1 ± 0 . 7 ) ( 1 . 8 ± 0 . 7 ) ( 1 . 3 ± 0 . 6 ) 

* P<0.05 f r o m G r o u p 4 . f P<0.05 b e t w e e n G r o u p l a a n d I b . 
R V E F : right v e n t r i c u l a r é j e c t i o n f r a c t i o n ; S I ; s t r o k e i n d e x ; E S V I : e n d - s y s t o l i c v o l u m e i n d e x ; 

E D V r . e n d - d i a s t o l i c v o l u m e i n d e x ; A P : m e a n a r t e r i a l p r e s s u r e ; P A P : p u l m o n a r y a r t e r i a l p r e s s u r e ; R A P : r i g h t a t r i a l p r e s s u r e ; 
P A O P : p u l m o n a r y a r t e r y b a l l o o n - o c c l u d e d p r e s s u r e . 
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ventricle to an increase in afterload. 
Both a decrease in myocardial contractil ity and an 

increase in R V afterload are c o m m o n in severe sepsis. 
Varions expérimental and clinical studies have indi-
cated that myocardial dépression can occur early dur-
ing the course of septic shock ( 1 - 5 ) . T h e causes can be 
intracardiac ionic and fluid disturbances, altered coron-
ary blood supply, and circulation of cardiodepressant 
substances (5, 26). Also c o m m o n in severe sepsis is pul-
monary hypertension, which has been related to the re-
lease of bacterial toxins and the act ivation of varions 
mediators with secondary vasoconstriction and forma
tion of microthrombi in the pu lmonary vasculature 
(6—9, 11). Severe pulmonary hypertension can also be 
associated with myocardial dépression, possibly by al-
tering R V coronary perfusion (11) . 

Interestingly, no significant R V impairment was ob-
served during sepsis in the absence of circulatory 
shock, even though thèse patients also had elevated 
pu lmonary artery pressures. Hence , the increased R V 
afterload was counterbalanced by an enhanced con
tractility, probably related to a high sympatho-ad-
renergic influence (27). 

T h e présent results confirm previous data using 
R V E F measurements by radionucl ide techniques in-
dicat ing that R V function could be significantly de-
pressed in patients with septic shock (12, 13). In the 
présent study, sequential observations showed that 
R V E F significantly decreased w h e n septic shock de-
veloped. Sériai measurements of R V E F also indicated 
that R V function improved in survivors. This was 
previously suggested by HofTman et al. (12) in a lim-
ited number of observations. A progressive increase in 
L V E F in survivors from septic shock was also observed 
by Parker et al. (3). 

O u r présent data further indicate that the initial 
R V E F already has a prognostic value in septic shock. 
This has not been observed with measurements of 
L V E F in septic shock patients (3) , probably because 
profound sepsis is also associated with more severe 
peripheral altérations (29), so that the effects on left 
ventricular function of an altered contractil ity and a 
reduced left ventricular afterload can counterbalance 
each other. In contrast, both pu lmonary hypertension 
and myocardial dépression have been directly related 
to the severity of sepsis (8, 9, 28). In the présent study, 
however , pu lmonary hypertension was similar in sur
vivors and non-survivors, so that a more severe myo
cardial dépression was the essential factor account ing 
for the lower R V E F in the fatalities. 

In contrast to measurements o f éjection fraction by 
radionucl ide techniques, R V E F measurements by the 
thermodi lut ion technique have the advantage of being 
very s imple, convenient and inexpensive. Moreover, 

they can be repeated at any t ime wi th each cardiac 
output measurement. Déterminat ions of R V E F wi th 
thèse modifîed PA cathéters might h a v e therapeut ic 
applications in the gu idance o f fluid infusion, drug 
administration, or venti lator therapy ( 1 9 - 2 2 ) . 

T h e présent study indicates that the R V funct ion is 
altered early in the course o f septic shock and that 
R V E F measurement has a prognost ic value in thèse 
conditions. S ince R V E F can easily b e monitored by 
the thermodilution technique, it can represent a useful 
adjunct to h e m o d y n a m i c moni tor ing in critically ill 
patients. 
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