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Since the analysis of the individual biophysical components rather than the score has been shown to be more repre
sentative of fetal status in detecting fetal asphyxia, it makes sense to assess the value of fetal biophysical profile to detect 
the clinical infection (clinical amnionitis and neonatal infection) in patients with premature rupture of the membranes 
(PROM) by analyzing the individual biophysical components alone and in combination. For this purpose, 111 patients 
with PROM were categorised in three groups (Group 1: Reactive Nonstress Test (NST) and/or Fetal breathing move
ments (FBM) present, Group 2: Nonreactive NST and FBM absent but Fetal Movements and Fetal Tone present, Group 
3: Each of those parameters negative or absent) according to the combination of biophysical activities, and infection 
outcome was studied for each group. In Group 1 the infection outcome was significantly lower than Group 2 and Group 3 
(p<0.0001). Further combination of the parameters mentioned above with oligohydroamnios showed that the presence of 
oligohydroamnios was especially meaningful for the patients in Group 2, since Group 2 patients with normal amniotic fluid 
had an infection rate 0%, versus 90% when there was oligohydroamnios. According to these data, a protocol has been 
proposed for the management of patients with PROM. [Turk J Med Res 1993; 11(2): 66-69] 
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T h e pred ic t ive va lue o f fetal b iophys i ca l prof i le (non-
s t r e s s tes t , fe ta l b r e a t h i n g m o v e m e n t s , fe ta l m o v e 
men ts , fetal tone , amn io t i c fluid vo lume a n d p lacen ta l 
grad ing) in an tepar tum surve i l l ance has very wel l b e e n 
d o c u m a n t e d (1,2). I t a l s o h a s b e e n d e s c r i b e d as a 
predic tor of impend ing infect ion in pat ients with p r e m a 
ture rupture of the m e m b r a n e ( P R O M ) (2,3) w h i c h is 
s t i l l o n e o f t h e m o s t c o m m o n a n d c h a l l e n g i n g 
p r o b l e m s in per inata l med i c i ne . 

S i n c e the a n a l y s i s o f the ind iv idua l b i o p h y s i c a l 
c o m p o n e n t s rather than the s c o r e h a s b e e n s h o w n to 
be more represen ta t i ve of fetal s ta tus in detect ing fetal 
a s p h y x i a , i t m a k e s s e n s e to a s s e s s the v a l u e o f fetal 
b iophys i ca l profi le to detect the c i l inca l infect ion (clini
ca l amnion i t i s a n d neona ta l infect ion) in pat ients with 
p rematu re rupture o f the m e m b r a n e s by ana l yz i ng the 
ind iv idual b i ophys i ca l c o m p o n e n t s a l one a n d i n c o m 
binat ion. 

Rece i ved : Feb. 8, 1993 Accep ted : Feb. 28, 1993 

Cor respondence : N.Erkut A T T A R 
Baltalimani C. Birlik A. 88/11, 
80850, Emirgan 
I S T A N B U L 

T h e p resen t re t rospect ive s tudy w a s under taken 
at the D iv is ion of M a t e r n a l - F e t a l M e d i c i n e , Depar tmen t 
o f Obs te r i c s a n d G y n e c o l o g y , Un ivers i ty o f C o n n e c t i c u t 
to m a k e a n e w a s s e s m e n t in predic t ing infect ion out
c o m e i n p a t i e n t s w i t h p r e m a t u r e r u p t u r e o f t h e 
m e m b r a n e s us ing the ind iv idua l c o m p o n e n t s i n c o m 
b i n a t i o n . W e a l s o s t u d i e d the r e l a t i o n s h i p b e t w e n 
o l i gohyd roamn ios , fetal b i ophys i ca l act iv i t ies a l one a n d 
i n c o m b i n a t i o n , a n d i n f e c t i o n o u t c o m e i n t h e s e 
pat ients. 

MATERIALS AND METHODS 
T h i s r e t r o s p e c t i v e s t u d y i s b a s e d o n two p r e v i o u s 
s t u d i e s b y V i n t z i l e o s e t a l (3 ,4 ) . W e s t u d i e d 111 
pat ients with p rematu re rupture o f the m e m b r a n e w h o 
h a d a f e t a l b i o p h y s i c a l p r o f i l e w i t h i n 24 h o u r o f 
del ivery. Al l pat ients w e r e f ree o f infect ion (c l in ical a m 
nionit is) a t the t ime of b i ophys i ca l exam ina t i on . T h e s e 
111 pat ients w e r e p rov ious ly repor ted by the s tud ies 
men t ioned a b o v e but a n a l y s i s o f the resu l ts p rev ious ly 
w a s b a s e d o n t h e s c o r e r a t h e r t h a n i n d i v i d u a l 
b iophys ica l c o m p o n e n t s in comb ina t i on . In t h o s e two 
s tud ies wh ich we h a v e rev ieved only s ing le ton p reg 
n a n c i e s with ges ta t i ona l a g e >25 w e e k s , p r e m a t u r e 
rupture o f m e m b r a n e s , a n d n o l a b o r h a d b e e n i n 
c l u d e d . Pat ien ts with s i gns of labor , chor ioamn ion i t i s , 
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b l e e d i n g , o r fe ta l d i s t r e s s h a d b e e n e x c l u d e d . T h e 
pr ior u s e o f toco lys i s a n d the p r e s e n c e o f comp l i ca t i ng 
fac tors (for i ns tance , p r e g n a n c y i nduced hyper tens ion , 
d i abe tes , intrauter in growth retardat ion) h a d a l s o b e e n 
c o n s i d e r e d as cont ra ind ica t ions for enter ing the s tudy. 

In a l l pa t ien ts rupture o f m e m b r a n e s h a d b e e n 
d i a g n o s e d b y s t e r i l e s p e c u l u m e x a m i n a t i o n u s i n g 
p o o l e d f lu id , f e r n i n g , a n d a l c a l i n e p H de te rm ina t i on 
(ni trazine paper ) . Digi tal vag ina l examina t i on h a d not 
b e e n d o n e after a d m i s s i o n . T h e u l t rasound e x a m i n a 
t ion h a d b e e n per fo rmed by m e a n s of a l inear a r ray 
r e a l t i m e u l t r a s o u n d m e t h o d ( P i c k e r L S - 2 0 0 0 ) 
e q u i p p e d with a 3.5 M H z t ransducer . R e a l t ime s c a n 
n ing c o n s i s t e d of a m a x i m u m 30 minute obse rva t i on 
per iod dur ing w h i c h fetal m o v e m e n t s a n d fetal b reath
ing m o v e m e n t s h a d b e e n coun ted a n d fetal tone , a m 
niot ic f luid v o l u m e , and p lacenta l g rad ing h a s b e e n e s 
t imated. 

T h e s e 111 pa t i en t s w e r e c a t e g o r i s e d i n t h ree 
g r o u p s a c c o r d i n g to t he c o m b i n a t i o n s o f b i o p h y s i c a l 
act iv i t ies: 

G r o u p 1: — R e a c t i v e N o n s t r e s s T e s t 

(The p r e s e n c e of two or more fetal 
heart rate acce le ra t i ons of at least 15 b p m a n d last ing 
a t least 15 s e c a n d a s s o c i a t e d with fetal m o v e m e n t in 
20 min) and /o r 

— Fe ta l B rea th ing M o v e m e n t s p resen t 
(The p r e s e n c e o f a t least 30 s e c s u s t a 

ined fe ta lbreath ing m o v e m e n t s in the 30 min o f o b s e r 
vat ion) 

G r o u p 2: — Non reac t i ve N o n s t r e s s T e s t 

— Fe ta l B rea th ing M o v e m e n t s absen t 

— Fe ta l M o v e m e n t s P r e s e n t 

(Three o r more g ross body m o v e m e n t s 
in 30 m in o f observa t ion . ' S i m u l t a n e o u s l imb a n d 
thrunk m o v e m e n t s w e r e coun ted as a s ing le m o v e 
ment) . 

— Fe ta l T o n e p resen t 

(At least o n e e p i s o d e of mot ion of a l imb 
from a pos i t ion of f lex ion to ex tens ion a n d a rap id 
turn to f lex ion) . 

G r o u p 3: — Non reac t i ve N o n s t r e s s Tes t 

— Fe ta l B rea th ing M o v e m e n t s absen t 

— Fe ta l M o v e m e n t s c o m p r o m i s e d or 
absen t 

— Fe ta l T o n e c o m p r o m i s e d or absen t 

Oligohydroamnios w a s def ined w h e n the 
largest pocke t of amn io t i c f luid m e a s u r e d l e s s than 2 
cm in two pe rpend i cu la r p l a n e s . 

M e a s u r e s o f i n f e c t i o n o u t c o m e i n c l u d e d t h e 
p r e s e n c e o f c l i n i c a l a m n i o n i t i s , n e o n a t a l i n f e c t i o n 
(neona ta l s e p s i s a n d p o s s i b l e n e o n a t a l s e p s i s ) , a n d 

overa l l infect ion w h i c h i nc l uded pat ien ts with mate rna l 
and /o r neona ta l in fect ion. T h e d i a g n o s i s o f e i ther c l in i 
c a l amn ion i t i s a n d n e o n a t a l in fec t ion w a s b a s e d o n 
p rev ious ly d e s c r i b e d cr i ter ia (3). 

Stat is t ica l a n a l y s i s w a s per fo rmed by cont ingent^ 
tab les a n d c h i - s q u a r e test. A p va lue l e s s than 0 .05 
w a s c o n s i d e r e d s igni f icant . 

RESULTS 
T h e r e w e r e 111 pa t ien ts wi th p r e m a t u r e rupture o f 
m e m b r a n e s . A l l o f t h o s e pat ients h a d b e e n de l ivered 
in 24 hours o f the f inal e x a m i n a t o n : T h e r e w e r e 81 
pat ients in G r o u p 1, 13 in G r o u p 2 a n d 17 in G r o u p 3. 
64 of the pat ients h a d no rma l amn io t i c f lu id but 47 of 
t hem h a d o l i gohyd roamn ios . 16 of the pat ients (14.4%) 
deve loped c l in ica l amnion i t i s , 27 (24.3%) neona ta l in 
fect ion (neonata l s e p s i s a n d p o s s i b l e neona ta l s e p s i s ) , 
a n d 31 (27 .9%) d e v e l o p e d ove ra l l in fec t ion (one o r 
more infect ion o u t c o m e s ) . 

T h e f r equency with w h i c h in fect ion o u t c o m e w a s 
d e v e l o p e d in e a c h g roup is s h o w n in T a b l e 1. 

A s c a n b e s e e n the resu l ts w e r e stat ist ical ly s i g 
nif icant (p<0.0001). In G r o u p 1 the infect ion rate w a s 
signi f icant ly l ower than G r o u p 2 a n d G r o u p 3 . 

T h e re la t ionship b e t w e e n the a m o u n t o f amn io t i c 
f luid a n d the dif ferent infect ion o u t c o m e s is s h o w n in 
T a b l e 2 . T h e r e w a s stat is t ica l ly s ign i f icant h igher in 
c i d e n c e o f c l i n i c a l i n f e c t i o n i n p a t i e n t s w i t h 
o l i gohyd roamn ios for al l th ree in fect ion o u t c o m e s . 

B e c a u s e the b i ophys i ca l act iv i t ies in comb ina t ion 
a n d a l so the a m o u n t o f amn io t i c f lu id a l o n e h a v e a 
predict ive va lue for in fect ion o u t c o m e , i t m a k e s s e n s e 
to further c o m b i n e t hese in o rder to de te rm ine i f both 
t o g e t h e r p red ic t i n fec t i on m o r e a c c u r a t e l y . T a b l e 3 
s h o w s the n u m b e r a n d p e r c e n t a g e o f the pat ients w h o 
d e v e l o p e d infect ion o u t c o m e a c c o r d i n g to the p r e s e n c e 
o r a b s e n c e o f o l i g o h y d r o a m n i o s . T h i s d a t a s u g g e s t 
that the p r e s e n c e o f o l i g o h y d r o a m n i o s i s e s p e c i a l l y 
mean ing fu l for the pat ients in G r o u p 2, s i n c e G r o u p 2 
pa t ien ts with n o r m a l a m n i o t i c f lu id h a d an in fec t ion 
rate 0 % v e r s u s 9 0 % w h e n the re w a s o l i g o h y d r o a m 
nios. 

Table 1 . Re la t i onsh ip b e t w e e n e a c h g roup a n d infect ion 
ou t come 

Neonatal Overall 
Amnionitis Infection Infection* 

Group 1 (N-81) 
G r o u p 2 ( N - 1 3 ) 
G r o u p 3 ( N - 1 7 ) 

4 (4.9%) 
3 (23%) 

9 (52.9%) 

3 (3.7%) 
9 (69.2%) 
15(88.2%) 

6 (7.4%) 
9 (69.2%) 
16(94.1%) 

P < 0.0001 0.0001 0.0001 

Total number of patients - 111 
•Some patients had more than one infection outcome 
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Table 2. T h e re la t ionsh ip b e t w e e n the a m o u n t o f amn io t i c fluid a n d the dif ferent infect ion o u t c o m e s 

ATTAR, VINTZILEOS, OKTAY, CANTEKIN 

Infection Outcome Amnionitis Neonatal Infection Overall Infection 

Normal amniotic fluid (N-64) 5 (7.8%) 7(10.9%) 10(15.6%) 
Oligohydroamnios (N-47) 11 (23.4%) 20 (42.5%) 21 (44.6%) 

P < 0.004 0.0003 0.001 

Total number of patients - 1 1 1 

Table 3 . Re la t i onsh ip b e t w e e n the g roups , amnio t i c f luid a n d infect ion o u t c o m e 

Infection Outcome Amnionitis Neonatal Infection Overall Infection 

Amniotic Fluid Normal Oligo Normal Oligo Normal Oligo 

Group 1 (N-81) 4/57 0/24 3/57 0/24 6/57 0/24 
(7%) (0%) (5.3%) (0%) (10.5%) (0%) 

G r o u p 2 ( N - 1 3 ) 0/3 3/10 0/3 9/10 0/3 9/10 
(0%) (30%) (0%) (90%) (0%) (90%) 

Group 3 (N-3) 1/4 8/13 4/4 11/13 4/4 12/13 
(25%) (61.5%) (100%) (84.6%) (100%) (92.3%) 

Total number of patients - 111 

DISCUSSION 
P r e m a t u r e rupture of the m e m b r a n e s is still o n e of the 
c o m m o n a n d c h a l l e n g i n g p r o b l e m s i n o b s t e t r i c s . I n 
l i terature, the repor ted i n c i d e n c e r a n g e s f rom 5% to 
4 0 % (5,6). 

M a n y invest igators r e c o m m e n d prompt de l ivery o f 
the fe tus w h e n p rematu re rupture o f the m e m b r a n e s 
o c c u r s a t te rm, b e c a u s e o f i n c r e a s e d i n c i d e n c e o f a m 
nioni t is with p ro longed rupture of m e m b r a n e s (7). H o w 
e v e r th i s a c t i o n wi l l u s u a l l y resu l t i n i n c r e a s e d in 
c i d e n c e o f pr imary c e s a r e a n sec t ion for fa i led i nduc 
t ion o f l abor a n d c e p h a l o p e l v i c d ispropor t ion (8). T h e 
m a n a g e m e n t b e c o m e s more cont rovers ia l w h e n i t o c 
cu rs in a p re te rm ges ta t ion . C o n s e r v a t i v e m a n a g e m e n t 
car r ies an i n c r e a s e d r isk o f fetal neona ta l infect ion a n d 
c o r d p r o l a p s e . T h e m a n a g e m e n t p ro toco ls w h i c h in 
vo lve the u s e of a m n i o c e n t e s i s (9,10) h a v e a cer ta in 
r isk to the fe tus a n d a l s o i t is not a l w a y s s u c c e s f u l to 
obta in f lu id. M o r e o v e r there is not a s t rong core l la t ion 
b e t w e e n the p r e s e n c e of bac te r ia in the amn io t i c fluid 
a n d fetal s e p s i s . 

T h e pred ic t ive v a l u e a n d the super ior i ty o f fetal 
b iophys i ca l prof i le v e r s u s a m n i o c e n t e s i s h a s ve ry we l l 
b e e n d o c u m e n t e d in the pat ients with p rematu re rup
tu re o f t h e m e m b r a n e s (3 ,4 ) . H o w e v e r , i n t h e s e 
s tud ies the resul t w a s b a s e d on total s c o r e rather than 
the b iophys i ca l p a r a m e t e r s in comb ina t i on . S i n c e the 
a n a l y s i s o f the ind iv idual s c o r e rather than the s c o r e 
has b e e n s h o w n m o r e representa t i ve o f detect ing fetal 
a s p h y x i a i t m a k e s s e n s e to a s s e s s the va lue o f the 
fetal b i ophys i ca l profi le to predict the d e v e l o p m e n t of 
c l in ica l infect ion in pat ients with p rematu re rupture of 
the m e m b r a n e s b y a n a l y s i n g the c o m p o n e n t s a l o n e 
a n d in comb ina t i on . 

I t has b e e n s h o w e d that fetal b iophys i ca l a s s e s s 
ment b e c o m e s a b n o r m a l be fo re the d e v e l o p m e n t o f 

fetal a c i d o s i s (11). T h e p r o p o s e d m e c h a n i s m by w h i c h 
fetal infect ion d i m i n i s h e s fetal b iophys i ca l act iv i t ies is 
that the i n c r e a s e d fetal d e m a n d s c a u s e loca l t i s s u e 
h y p o x i a a n d t he reby mu l func t i on o f the fetal cen t ra l 
n e r v o u s s y s t e m c e n t e r s w h i c h c o n t r o l t h e r e f l e x 
b iophys ica l c o m p o n e n t s , n o n s t r e s s test, fetal b reath ing 
m o v e m e n t s , fetal t one h a v e b e e n found important in 
the a b o v e s e q u e n c e . I t a l s o h a s b e e n repor ted that 
the d e g r e e of o l i gohyd roamn ios is cor re la ted with in 
fec t ion o u t c o m e . T h e r e f o r e da i l y b i o p h y s i c a l pro f i le 
w a s p r o p o s e d for the pat ients with p rematu re rupture 
o f the m e m b r a n e s a n d s e v e r e o l i gohyd roamn ios (2). 

C o n s e q u e n t l y , o n e m a y c o n s i d e r that eva lua t ion 
of the b iophys i ca l act iv i t ies in comb ina t i on a l s o in a s 
soc ia t ion with amn io t i c f lu id v o l u m e m a y be m o r e he lp 
ful a n d a c c u r a t e in p red ic t ing in fect ion o u t c o m e . F o r 
th i s p u r p o s e , p a t i e n t s w e r e c a t e g o r i z e d i n t h r e e 
g r o u p s . T h e resu l t w a s e x t r e m e l y m e a n i n g f u l i n al l 
g roups for predict ing the fetal infect ion o u t c o m e (Tab le 
1) with the p v a l u e s 0 . 0 0 0 1 . A l t h o u g h the h ighest in -
fec i ton rate w a s e n c o u n t e r e d in G r o u p 3 for ove ra l in 
fec t ion (p<0.0001) o l i g o h y d r o a m n i o s a l o n e w a s a l s o 
a s s o c i a t e d wi th a n i n c r e a s e d i n c i d e n c e o f i n fec t ion 
(Table 2). H o w e v e r , further c o m b i n a t i o n of the g roups 
with the p r e s e n c e or a b s e n c e o f o l i g o h d y r o a m n i o s w a s 
espec ia l l y helpful l in g roup 2 to a s s e s s the risk of in
fect ion (Tab le3) . 

T h e s e o b s e r v a t i o n s s u g g e s t t ha t a n a l y s i s o f 
b iophys ica l c o m p o n e n t s in c o m b i n a t i o n a n d tak ing into 
c o n s i d e r a t i o n t h e p r e s e n c e o r a b s e n c e o f 
o l i gohyd roamn ios is more prac t ica l a n d usefu l l incl in i -
ca l pract ice rather than the total s c o r e . 

As a result o f t h e s e o b s e r v a t i o n s we w o u l d s u g 
ges t the fo l lowing p ro toco l as i l lustrated in F igu re 1. 

In s u m m a r y , rather than the total s c o r e , c o m b i n a 
t i on o f t h e b i o p h y s i c a l a c t i v i t i e s w i t h o r w i t h o u t 
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F igure 1. Proposed protocol for management of premature rupture of the membranes. 
•Premature rupture of the membranes. R-NST - Reactive Nonstress Test, N R - N S T - Nonreactive Nonstress Test, F B M - Fetal 
Breathing Movements, FM - Fetal Movements, FT - Fetal Tonus, AF - Amniotic Fluid, F B P - Fetal Biophysical Profile, F H R • Fetal 
Heart Rate. 

o l i gohyd roamn ios m a y b e c o n s i d e r e d a s m o r e pred ic 
t ive a n d helpful l in pred ic t ing the deve lopmen t of infec
t i o n i n p a t i e n t s w i t h p r e m a t u e r u p t u r e o f t h 
m e m b r a n e s . 
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P r e m a t ü r e membran rüptürü olan hastalarda 
fö ta l biyof iziksel aktiviteleri ile 
o l igohidroamnioz ve enfeksiyon 
a r a s ı n d a k i i l işki 

Fötal asfiksinin saptanasında skordan ziyade bi
reysel biyofiziksel komponentlerin analizinin fötal 
durumun daha iyi bir göstergesi olduğu gösterilmiş 
olduğundan dolayı prematüre membran rüptürü 
olan hastalarda biyofiziksel komponentlerin 
(PROM) tek başına ve kombine olarak inceleyerek 
klinik enfeksiyonu (klinik amnionitis ve neonatai 
enfeksiyon) saptamada fötal biyofiziksel profilin 
önemini değerlendirmek anlamlıdır. Bu amaçla 
PROM'lü 111 hasta biyofiziksel aktivitelerin kom
binasyonuna göre üç gruba ayrıldı (Grup 1: Reaktif 
Nonstres Test (NST) ve/veya Fötal Solunum Ha
reketleri (FBM) mevcut, Grup 2: Nonreaktif NST 
ve FBM yok fakat fötal hareketler ve fötal tonus 
mevcut, Grup 3: yukarıdaki parametrelerin herbiri-
si negatif veya yok), ve her grup için enfeksiyon 
sonucu incelendi. Grup 1 'de infeksiyon Grup 2 ve 
3'dekinden anlamlı derecede azdı (p<0.0001). Yu
karıda söz edilen parametrelerin oligohidramnioz 
ile kombinasyonu oligohidramnioz varlığının Grup 
2'deki hastalar için özellikle anlamlı olduğunu gös
termektedir zira bu gruptaki normal amniotik sivili 
hastalarda enfeksiyon oranı %0 iken oligo
hidramnioz varlığında %90bulunmuştur. Bu veriler 
ışığında PROM'lu hastaların takibi için protokol 
önerilmiştir [Turk J Med Res 1993; 11(2): 66-69] 
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