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I n t r o d u c t i o n

D u r i n g t he last t h r ee decades i n t r a p a r t u m f e t a l m o r t a l i t y has
decreased a l l over the w e s t e r n w o r l d . In most c l inics this de-
crease in f e t a l m o r t a l i t y ra te has been pa ra l l e l ed by an increa-
sed f r e q u e n c y of e lec t ronic m o n i t o r i n g of the f e tus d u r i n g l abor .
H o w e v e r * even la rge r a n d o m i z e d t r ia ls c o m p a r i n g e l ec t ron ic mon i -
t o r i n g of the f e t u s to a g r o u p of f e t u s e s not b e i n g m o n i t o r e d
h a v e f a i l ed to p r o v e a b e n e f i c i a l e f f e c t o f e l ec t ron i c m o n i t o r i n g
c o n c e r n i n g t h e p e r i n a t a l m o r t a l i t y . W h e n m a j o r n e u r o l o g i c a l han-
dicaps are eva lua t ed in the same series even this condi t ion have
no t been i n f l u e n c e d by e lec t ron ic m o n i t o r i n g in the few r a n d o -
m i z e d t r ia ls (1 ) . These resul t s may be e x p l a i n e d by the few
i n t r a p a r t u m fe ta l dea ths a n d t h e f e w n e u r o l o g i c a l l y d a m a g e d f e -
tuses in both g r o u p s . H o w e v e r , i t stresses the need f o r o ther
w a y s o f f e t a l m o n i t o r i n g .

As the u l t i m a t e goal of f e t a l m o n i t o r i n g is to p r e v e n t cell
d a m a g e o f the mos t v i t a l and most s ens i t i ve o r g a n s ( e . g . b r a i n
and h e a r t ) , a me thod of fe ta l m o n i t o r i n g w h i c h detects a decrea-
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sed o x y g e n / e n e r g y s u p p l y to these o r g a n s b e f o r e cell d a m a g e oc-
cur i s nece s sa ry . I f the e x c h a n g e of o x y g e n and c a r b o n d i o x i d e
b e t w e e n the m a t e r n a l and fe t a l c i r c u l a t i o n i s d i m i n i s h e d ( e . g .
cord c o m p r e s s i o n , p l acen ta l i n s u f f i c i e n c y , h y p e r t o n e o f the
u t e r u s ) the f i r s t c h a n g e wi l l be a dec reased p02 and increased
p G 0 2 . By d e f i n i t i o n this is a r e s p i r a t o r y acidosis and this con-
d i t i on has been p r o v e d to be w i t h o u t de le t e r ious e f f e c t to the
f e t u s as long as the o x y g e n level is s u f f i c i e n t to m a i n t a i n nor-
m a l m e t a b o l i s m . H o w e v e r , i f t h e o x y g e n level decreases f u r t h e r ,
t he m e t a b o l i s m c h a n g e s f r o m a e r o b i c t o a n a e r o b i c pass -ways
c a u s i n g a c c u m u l a t i o n of o r g a n i c acids and especia l ly lactic ac id .
In this case the acidosis is c h a n g i n g f r o m a r e s p i r a t o r y to a
m e t a b o l i c acidosis (o r a c o m b i n a t i o n of the two types of
ac idos i s ) . F u r t h e r , in a n i m a l e x p e r i m e n t s i t has been s h o w n tha t
m e t a b o l i c acidosis caused by h y p o x i a para l le l s the degree o f
b r a i n d a m a g e ( 2 ) .

As a c o n s e q u e n c e of these p a t h o p h y s i o l o g i c a l changes d u r i n g f e t a l
h y p o x i a m e a s u r e m e n t of the f e t a l acid base s tate seems to be the
best way of assessing f e t a l wel l be ing . M e a s u r e m e n t of pH
is a good i n d i c a t o r of ac idosis , but it is not possible to eva-
l u a t e the deg ree o f m e t a b o l i c / r e s p i r a t o r y c o m p o n e n t s i f o n l y the
pH is k n o w n .

M o n i t o r i n g of the p C 0 2 m i g h t be a good i n d i c a t o r of a b e g i n n i n g
acidos is , but i f pH is not k n o w n m a n y cases of s l ight r e s p i r a t o r y
acidosis - w h i c h do not need i n t e r v e n t i o n - m i g h t be c lass i f ied
as p a t h o l o g i c a l . C o n s e q u e n t l y , the ideal w o u l d be to m o n i t o r bo th
the pH and the pC02 s i m u l t a n e o u s l y and c o n t i n u o u s l y .

In the f o l l o w i n g the r esu l t s of t issue pH m o n i t o r i n g d u r i n g
l a b o r , t r a n s c u t a n e o u s pC02 m o n i t o r i n g d u r i n g l abo r , a n d c o m b i n e d
t issue pH and t r a n s c u t a n e o u s p C 0 2 m o n i t o r i n g d u r i n g labor wi l l be
desc r ibed .
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Tissue pH ( t p H ) m o n i t o r i n g d u r i n g labor

At p resent on ly one e lec t rode has been used fo r t issue pH mo-
n i t o r i n g d u r i n g l abor . Th i s e lec t rode ( R o c h e ) i s a c o m b i n e d
glass- and r e f e r e n c e e lec t rode w h i c h is app l i ed to the f e ta l head
us ing a special appl ica t ion tool m a k i n g it possible to apply the
e lec t rode w i t h o u t the use of an a m n i o s c o p e . The e lec t rode is held
into pos i t ion by a spiral e l ec t rode , the t ip of the glass
e lec t rode be ing s i t ua t ed in the s u b c u t a n e o u s t issue. The pH is
d i s p l a y e d on a p H - m e t e r and on the c a r d i o t o c o g r a m as a c o n t i n u o u s
line or dots e v e r y ten seconds . In 229 consecu t ive tpH m o n i t o -
r ings in w h i c h the t issue pH was m o n i t o r e d un t i l d e l i v e r y the
t issue pH co r r e l a t ed v e r y wel l to the u m b i l i c a l a r t e r y blood pH
(r = 0 .71) . Tissue pH va lues b e t w e e n 7 .02 and 7 .40 were seen in
the serie . Al l m o n i t o r i n g s were p e r f o r m e d by the two a u t h o r s .

The d u r a t i o n of m o n i t o r i n g in al l 337 cases was v e r y long in most
cases and m o r e t h a n 20 % we re m o n i t o r e d 300 - 500 m i n u t e s .
Most pa t i en t s we re m o n i t o r e d be tween two and f i v e hou r s and only
59 pa t i en t s were m o n i t o r e d for less than 30 m i n u t e s . The d r i f t of
the e lec t rode did not d e p e n d on the d u r a t i o n of m o n i t o r i n g .
S ix ty - seven per cent of the m o n i t o r i n g s were s u c c e s s f u l , 10?ί
were p a r t l y success fu l (a s table t r a c i n g was ob t a ined bu t the
tissue pH was not stable un t i l the d e l i v e r y ) , and 23% of the
t rac ings we re u n s u c c e s s f u l w i t h no s table t issue pH v a l u e ob-
t a i n e d . A f t e r the f i r s t 150 m o n i t o r i n g s in w h i c h the t issue pH
v a l u e d id no t i n f l u e n c e the m a n a g e m e n t o f l a b o r , the f o l l o w i n g
m a n a g e m e n t o f labor was e s t ab l i shed :

In case of severe b r a d y c a r d i a ( < 70 bea ts per m i n u t e ) obste-
t r ica l i n t e r v e n t i o n w a s p e r f o r m e d .
In a l l o ther cases obs te t r i ca l i n t e r v e n t i o n was on ly p e r f o r -
med if t issue pH was <: 7 .20 (7.15 if de l i ve ry could be expec-
ted w i t h i n 15 m i n u t e s or if t -pH increased w i t h i n 15 m i n u t e s ) .
A p a t h o l o g i c a l CTG was t r e a t ed c o n s e r v a t i v e l y ( e . g . by o x y g e n ,
c h a n g i n g o f m a t e r n a l pos i t ion or by i .v . N a C l )
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S e v e n t y - t w o p a t i e n t s w e r e m a n a g e d by t - p H . In these pa t i en t s we
f o u n d a s i g n i f i c a n t r e d u c t i o n o f v a c u u m e x t r a c t i o n / o u t l e t f o r c e p s
de l ive r i e s c o m p a r e d to a m a t c h e d g r o u p of pa t i en t s in w h i c h the
pH was not used in the m a n a g e m e n t of l abor ( 2 5 . 8 v e r s u s 8 . 6 ?ό, ρ =
0 . 0 0 7 ) . The s ta te o f the n e o n a t e s d id no t d i f f e r b e t w e e n the two
g r o u p s ( 3 ) .

T r a n s c u t a n e o u s p C 0 2 m o n i t o r i n g d u r i n g labor

The t r a n s c u t a n e o u s pC02 e l ec t rode can be app l i ed to the f e t a l
head w i t h a s u c t i o n or a g lue f i x a t i o n r i ng . No d i f f e r e n c e
b e t w e e n s i m u l t a n e o u s l y o b t a i n e d v a l u e s f r o m - a g lue f i x a t e d
e l ec t rode and a s u c t i o n f i x a t e d e l ec t rode was f o u n d ( 4 ) .

W i t h i n t h e E E C ( E u r o p e a n E c o n o m i c C o m m u n i t y ) a m u l t i c e n t e r t r ia l
was se t up . In t h i s . t r i a l a l l p a t i e n t s w e r e m o n i t o r e d by a R a d i o -
m e t e r e l e c t r o d e h e a t e d to 41 C. The s t u d y was p e r f o r m e d by the
a u t h o r s f r o m D e n m a r k . , b y S t e p h a n S c h m i d t a n d E r i c h Sa l ing f r o m
B e r l i n , J o h n Spencer a n d P a u l J o h n s o n f r o m O x f o r d , a n d M a r t i n
B e r g m a n s a n d H e r m a n v a n G e i j n f r o m A m s t e r d a m . T h e n u m b e r o f p a -
t i en t s w e r e 39, 31, 50, 14 f r o m the f o u r m e n t i o n e d cen te r s .
The c o r r e l a t i o n b e t w e e n the u m b i l i c a l a r t e r y b lood pC02 and the
t r a n s c u t a n e o u s p C 0 2 ( t c - p C 0 2 ) o b t a i n e d 0-10 m i n u t e s b e f o r e
d e l i v e r y was a c c e p t a b l e , (n = 49, r = 0 . 4 9 ) , but th is c o r r e l a t i o n
was not as good a t the c o r r e l a t i o n f o u n d by the a u t h o r s in an
ea r l i e r s t u d y in w h i c h an e l ec t rode t e m p e r a t u r e o f 44°C was
used ( r = 0 . 7 7 , n = 6 4 ) . The c o r r e l a t i o n b e t w e e n the a r t e r i a l
u m b i l i c a l a r t e r y b l o o d p C 0 2 and t r a n s c u t a n e o u s p C 0 2 was best i n
the c en t e r s t ha t w e r e used to t c -pC02 m o n i t o r i n g .

I n three ac ido t i c n e o n a t e s ( a r t e r i a l u m b i l i c a l a r t e r y b lood p H
less t h a n 7 .15) t c - p C 0 2 w a s m o n i t o r e d 0 - 1 0 m i n u t e s b e f o r e d e -
l i v e r y . The t c - p C 0 2 was i nc r ea sed in one case (13.3 k P a ) , bu t
i t was n o r m a l in the o the r two cases ( 7 . 5 and 5.1 k P a ) .
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Espec ia l ly d u r i n g the last pa r t of labor pC02 may change r a the r
rap id ly . Never the less , c o m p a r i n g the tc-pC02 va lue obta ined unt i l
0-60 m i n u t e s b e f o r e d e l i v e r y gives an impress ion of the v a l u e of
the method as app l ied by, the cen ters i n v o l v e d . T h e r e f o r e , we
looked a t the poss ib i l i ty of p r e d i c t i n g neona ta l acidosis f r o m
the t r a n s c u t a n e o u s pC02 v a l u e 0-60 m i n u t e s b e f o r e d e l i v e r y . The
best d iscr iminat ion was obtained by a pC02 l imi t of 8.0 k P a , but
even then on ly f o u r ou t o f t en ac idot ic neona te s we re f o u n d , the
s ix false nega t ives h a v i n g tc -pC02 v a l u e s e v e n l y d i s t r i b u t e d
be tween 5 and 8 k P a . F u r t h e r , 31/104 of the neona tes w i t h u m b i -
lical a r t e r y blood pH a b o v e ^ 7.15 had a t r a n s c u t a n e o u s pC02 v a l u e
above 8.0,

C o n s e q u e n t l y , the de tec t ion ra te was o n l y 4 0 % . An inc reased
tc-pC02 was f o u n d in 30?o of the n o r m a l neona t e s .

If tc -pC02 was n o r m a l , the r isk of neona t a l acidosis was 6/79 =
8?o - i .e. a lmost the same as in the total m a t e r i a l ( r i s k 10/114 =
9 % ) . This means tha t in the E E C - m a t e r i a l a low tc -pC02 v a l u e
0-60 m i n u t e s and even 0-10 m i n u t e s b e f o r e d e l i v e r y was not re-
a s su r ing c o n c e r n i n g the acid base state of the n e w b o r n .

The umbi l i ca l a r t e r y b lood pC02 and the last t r a n s c u t a n e o u s pC02
v a l u e a t the d i f f e r e n t cen t e r s was s t u d i e d . In mos t cen te r s the
mean u m b i l i c a l a r t e r y blood pC02 was the same (6 .6 - 6 .7 k P a ) ,
one cen te r h a v i n g a m e a n u m b i l i c a l a r t e r y b lood p C 0 2 of 7.1. In
cont ras t the tc -pC02 v a r i e d b e t w e e n the centers w i t h m e a n va lues
f r o m 6 .8 to 8 .0 k P a . The h ighes t mean v a l u e s were f o u n d a t the
two centers w i t h the h ighes t e x p e r i e n c e in t c -pC02 m o n i t o r i n g .
Theore t i ca l ly , the metabo l i c p r o d u c t i o n of C02 of the outer skin
layer shou ld c o n t r i b u t e to the tc- pC02 w i t h 0 .5 kPa and the
tc-pC02 shou ld c o n s e q u e n t l y be 0 .5 kPa h ighe r . than the u m b i l i c a l
a r t e r y p C 0 2 . Th i s was n e a r l y the case in the two most e x p e r i e n c e d
d e p a r t m e n t s .

The success ra tes of t c -pC02 m o n i t o r i n g was qu i t e d i f f e r e n t be-
tween the cen te rs . In the most e x p e r i e n c e d center the success
ra te was close to 100% in the f i r s t s ta te of labor but in one of
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v e n t i l a t i o n w a s p e r f o r m e d b u t n o i n t u b a t i o n w a s n e c e s s a r y . N o

t r a n s p o r t t o p e d i a t r i c u n i t . T c - p C 0 2 m o n i t o r i n g w a s p e r f o r m e d f o r

a l m o s t t w o h o u r s a n d u n t i l b i r t h . T h e t r a n s c u t a n e o u s p C 0 2

i n c r e a s e d f r o m 8 . 0 t o 13.4 k P a d u r i n g m o n i t o r i n g . I n t h i s ca se

a c i d o s i s w a s p r e d i c t e d b y a n i n c r e a s i n g t c - p C 0 2 .

I n t h e t h i r d c a s e C a e s a r e a n s e c t i o n w a s p e r f o r m e d f o r s u s p e c t e d

f e t a l d i s t r e s s . F e t a l w e i g h t w a s 3000 g r a m ( 4 0 w e e k s ) . A p g a r

s c o r e s w e r e 7 /1 , 9 /5 . U m b i l i c a l a r t e r y b l o o d p H 7 . 0 9 ( v e i n 7 .13)

p C 0 2 8 . 3 k P a ( v e i n 8 . 2 ) - S B E - 1 0 . 4 m E q / l ( v e i n - 6 . 3 ) . N o a r t i f i -

c i a l v e n t i l a t i o n w a s n e e d e d a n d t h e c h i l d d i d n o t n e e d t r a n s p o r t

t o p e d i a t r i c u n i t . T c - p C 0 2 m o n i t o r i n g w a s p e r f o r m e d f o r 9 5
m i n u t e s b u t w a s d i s c o n t i n u e d o n e h o u r b e f o r e b i r t h . T h e t c - p C 0 2

i n c r e a s e d f r o m 5 . 1 t o 9 . 3 k P a . I n t h i s ca se t h e t c - p C 0 2 i n c r e a s e

w a s o n l y m o d e r a t e b u t t h e m o n i t o r i n g w a s n o t p e r f o r m e d f o r t h e

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

c l e a r l y d u r i n g t h e las t h o u r b e f o r e b i r t h .

T h e l a s t ca se o f s e v e r e n e o n a t a l a c i d o s i s f o l l o w e d C a e s a r e a n

s e c t i o n p e r f o r m e d f o r d y s t o c i a . F e t a l w e i g h t w a s 3660 g r a m ( 3 9

w e e k s ) , A p g a r s c o r e s w e r e 6 /1 , 9 /5 . N o a r t i f i c i a l v e n t i l a t i o n w a s

p e r f o r m e d a n d t h e n e o n a t e w a s n o t t r a n s p o r t e d t o t h e p e d i a t r i c

u n i t . p H w a s 7 . 0 8 ( v e i n 7 . 1 4 ) - p C 0 2 8 . 0 k P a ( v e i n 7 . 0 ) a n d S B E
-11.7 m - E q / l ( v e i n - 1 0 . 2 ) . T c - p C 0 2 m o n i t o r i n g w a s p e r f o r m e d f o r

a l m o s t 4 h o u r s , b u t m o n i t o r i n g w a s d i s c o n t i n u e d m o r e t h a n o n e

h o u r b e f o r e b i r t h . T h e t c - p C 0 2 v a l u e ( 5 . 5 k P ' a ) d i d n o t i n c r e a s e

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

b e p r e d i c t e d b y t r a n s c u t a n e o u s p C 0 2 m o n i t o r i n g , b u t m o n i t o r i n g

w a s n o t p e r f o r m e d d u r i n g t h e l a s t h o u r b e f o r e b i r t h . F u r t h e r , t h e

c a s e w a s m o s t l y a c a s e o f m e t a b o l i c a c i d o s i s a s S B E w a s l o w a n d

a s p C 0 2 w a s a l m o s t n o r m a l .

C o n c l u d i n g : two ou t o f f o u r cases w e r e p r e d i c t e d by t r a n s c u t a n e -

ous pC02 m o n i t o r i n g . The o ther two cases were no t m o n i t o r e d fo r

the last 60 m i n u t e s and f e t a l acidosis m i g h t h a v e been p r ed i c t ed

i f m o n i t o r i n g had been p e r f o r m e d t h r o u g h o u t l a b o r .
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C o n t i n u o u s base excess m o n i t o r i n g d u r i n g labor

The t e c h n i q u e o f c o n t i n u o u s base excess m o n i t o r i n g d u r i n g labor
is q u i t e d i f f i c u l t to h a n d l e . I t is necessa ry to a p p l y an invas i -
ve t issue pH e lec t rode and at the same t ime a t r a n s c u t a n e o u s pC02
e l ec t rode . The t issue pH v a l u e and the pC02 v a l u e can be noted
on the c a r d i o t o c o g r a m e v e r y ten seconds ( e . g . on the labor- and
f e t a l hea r t ra te t r a c i n g ) . At the same t ime the SBE can be
ca lcu la ted on line us ing a m i c r o c o m p u t e r . Fo l lowing de l ive ry all

c a l c u l a t e d s t a n d a r d base excess va lues can be p r i n t e d out g raph i -
ca l ly .

In seven cases c o n t i n u o u s s t a n d a r d base excess m o n i t o r i n g was
p e r f o r m e d p r e c e d i n g d e l i v e r y of a non -ac ido t i c ch i ld w i t h nor-
mal A p g a r scores. In al l cases the s t a n d a r d base excess was
s l igh t ly i n c r e a s i n g or cons tan t d u r i n g d e l i v e r y ( 5 ) .

The co r re l a t ion b e t w e e n the s t andard base excess of the umbi l i ca l

a r t e r y b lood and the ca l cu l a t ed s t a n d a r d base excess ( c a l c u l a t e d
f r o m the t issue and the t r anscu taneous va lues ) was acceptable ( r =
0 . 6 6 , p < 0 . 05 , n = 13) (6) .

In two cases we f o u n d c o n t i n u o u s s t a n d a r d base excess m o n i t o r i n g
of special i n t e re s t .

I n t h e f i r s t c a s e t h e C T G s h o w e d a d e e p d e c e l e r a t i o n o f t h e f e t a l
h e a r t r a t e i n t h e f i r s t s t a g e o f l a b o r f o l l o w e d b y a n i m m e d i a t e
i n c r e a s i n g c a r b o n d i o x i d e t e n s i o n f r o m 7 . 1 k P a t o 9 . 2 k P a
r e a c h i n g i t s m a x i m u m a f t e r 6 m i n u t e s a n d r e t u r n i n g t o t h e
s t a r t i n g l e v e l a f t e r 2 5 m i n u t e s . T h e t i s s u e p H w a s d e c r e a s i n g
f r o m 7 . 2 9 j u s t b e f o r e t h e d e c e l e r a t i o n t o a m i n i m u m o f 7 . 2 0 a f t e r
2 5 m i n u t e s . D u r i n g t h e n e x t 2 0 m i n u t e s t h e t i s s u e p H i n c r e a s e d

t o 7 . 2 5 a n d t h i s v a l u e r e m a i n e d u n c h a n g e d u n t i l d e l i v e r y t w o
h o u r s l a t e r . D u r i n g t h e f i r s t s i x m i n u t e s t h i s r e p r e s e n t s a
r e s p i r a t o r y a c i d o s i s , b u t t h e c o n t i n u e d d e c r e a s e o f p H i n s p i t e
o f r e s t o r a t i o n o f t h e c a r b o n d i o x i d e l e v e l c a n be e x p l a i n e d a s a
c o m p l i c a t i n g m e t a b o l i c a c i d o s i s . T h e c h i l d w a s b o r n w i t h A p g a r

s c o r e s o f 9/1, 10/5.
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T h e s e c o n d e x a m p l e w a s a p a t i e n t w h o h a d v a r i a b l e d e c e l e r a t i o n s

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

w a s a c c o m p a n i e d b y a g r a d u a l t i s s u e p H d e c r e a s e f r o m a v a l u e o f

7 . 2 8 t o b e l o w 7 . 2 0 . T h e e l e c t r o d e w a s r e a p p l i e d a n d a s t h e

t i s s u e v a l u e w a s s t i l l b e l o w 7 . 2 0 , v a c u u m e x t r a c t i o n w a s p e r f o r -

m e d . T h e c a r b o n d i o x i d e t e n s i o n w a s c o n s t a n t l y 5 . 3 k P a d u r i n g t h e

f i r s t 3 0 m i n u t e s b u t i n c r e a s e d t o 8 . 2 k P a d u r i n g t h e l a s t 1 5

m i n u t e s . T h i s e x a m p l e i l l u s t r a t e s t h e d e v e l o p m e n t o f a m e t a b o l i c

a c i d o s i s a n d t h e i n c r e a s i n g c a r b o n d i o x i d e t e n s i o n d u r i n g t h e

l as t 1 5 m i n u t e s i s p r o b a b l y s e c o n d a r y t o t h e m e t a b o l i c a c i d o s i s .

A p g a r s c o r e s w e r e 7 /1 , 10/3 , 3 / 5 ( c a u s e d b y a s p i r a t i o n ) . L a t e r

t h e i n f a n t q u i c k l y r e c o v e r e d a n d n o n e o n a t a l m o r b i d i t y w a s f o u n d .

U m b i l i c a l a r t e r y b l o o d p H w a s 7.11 a n d p C 0 2 w a s 8 . 4 k P a ( A 4 ° C

v a l u e ) , t h e s t a n d a r d b a s e e x c e s s w a s - 9 . 5 m E q / 1 .

Possible f u t u r e s t ra tegies fo r i n t r a p a r t u m m o n i t o r i n g

At present none of the m e n t i o n e d ways of m o n i t o r i n g are r e a d y fo r

r o u t i n e use. I f t r a n s c u t a n e o u s pC02 m o n i t o r i n g becomes easier and

f u t u r e s tudies show tha t the s ens i t i v i ty and s p e c i f i c i t y of the

m e t h o d becomes be t t e r w i t h increased e x p e r i e n c e ( e spec i a l l y de -

c reas ing the n o n - m o n i t o r e d p e r i o d ( s ) of the last pa r t of l a b o r ) ,
t r a n s c u t a n e o u s pC02 m o n i t o r i n g m i g h t be app l i ed as a sc reen ing
m e t h o d in h igh r isk cases and in cases w i t h pa tho log ica l C T G . I f

the t c -pC02 va lue becomes pa tho log ica l f u r t h e r e v a l u a t i o n i s

needed and in this case an i n v a s i v e m e t h o d ( e . g . a t issue pH

e lec t rode) should be app l i ed . U n f o r t u n a t e l y , the p resen t t issue

pH e lec t rode can not be used r o u t i n e l y as i t is v e r y d i f f i c u l t

to hand le and is v e r y e x p e n s i v e . If a be t t e r t issue pH e lec t rode

becomes ava i l ab le ( e . g . an i m p r o v e d ve r s ion of the needle elec-

t rode w h i c h has s h o w n accep tab le p e r f o r m a n c e d u r i n g a n i m a l expe-
r i m e n t s ) (7 ) t he best way o f m o n i t o r i n g w o u l d c o n s e q u e n t l y be :
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CTG and tc-pC02 m o n i t o r i n g in all h igh risk cases.
In cases w i t h pa tho log ica l C T G - and /o r pa tho log ica l tc -pC02-
m o n i t o r i n g this i s s u p p l e m e n t e t w i th t issue pH m o n i t o r i n g wi th
a pH e lec t rode .
A c u t e i n t e r v e n t i o n fo r suspec ted f e t a l dis t ress i s a l w a y s in-
cated in cases of metabo l ic acidosis.
T h e obs te t r i c i an m i g h t t r y " conse rva t i ve" t r e a t m e n t ( e . g .
o x y g e n , i . v . f l u i d , change of m a t e r n a l pos i t i on ) in cases
w i t h r e s p i r a t o r y acidosis . Th i s shou ld only be t r ied i f spon-
t a n e o u s d e l i v e r y is expec ted and a c t u a l l y takes place a f t e r a
shor t wh i l e - or if the r e s p i r a t o r y acidosis is s u c c e s s f u l l y
t r ea t ed by the " c o n s e r v a t i v e " m a n a g e m e n t .
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