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The optimal limit of gestational age for conservative management
in preterm premature rupture of membranes

Seong—0O Moon, M.D., Young—Ah Koo, M.D., Suk—Joo Choi, M.D., Hyoung—Sun Kim, M.D,,
Soo—Young Oh, M.D., Cheong—Rae Roh, M.D., Jong—Hwa Kim, M.D,

Department of Obstetrics and Gynecology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Objective: To evaluate the incidences of perinatal morbidities according to the gestational age at delivery and to

determine the optimal limit of gestational age for conservative management in the patients with preterm premature
rupture of membranes (PPROM).
Methods: We analyzed retrospectively the 229 pregnant women who were diagnosed as PPROM between 24-34

weeks of gestation, managed conservatively and delivered after 30 completed weeks of gestation from January 1996
to August 2005. They were divided into five groups according to the gestational age at delivery; 1) 30"~30" week,
2) 317°-31" week, 3) 327°~32" week, 4) 33°~33"® week, 5) beyond 34" week. The pregnancy outcomes and the
neonatal outcomes including the neonatal major morbidities were compared among the groups. The data were analyzed

with Cochran-Mantel-Haenszel tests and multiple logistic regressions. The cut-off value of gestational age at which the

point breaks incidence of composite neonatal major morbidity was acquired by minimum p-value approach.

Results: The mean gestational age at diagnosis was 31.6+2.1 weeks and the mean gestational age at delivery was
32.7+£1.4 weeks. The neonatal death and composite neonatal major morbidity decreased significantly with increasing

gestational age groups. Multiple logistic regression analysis revealed that the decrements were independent to other

various confounding factors. In addition, the cut-off gestational age at delivery when the composite neonatal major

morbidity decreased most significantly was 32" week.
Conclusion: Our findings suggest that the optimal limit of gestational age at delivery in the patients with PPROM

is 32 completed weeks.

Key words: Preterm premature rupture of membranes, Conservative management, Gestational age at delivery, Perinatal

outcomes

N =
[ —
b 27] ofeh stde) wANlEE
A4 1 2005. 10. 24.
FHAAA - AF3

E-mail: jh369.kim @samsung.com

3o00]] BaraiA|k zAte]
]/%1 o}

AF ARl ol 4]

tEEEEEE

A

=

N

7]

- 5y -

(pulmonary hypoplasia), Al
g, Agdieee] 57 =

Abbe g% % shiolch? et

ol
2L
2

51
)=

o
)
1o

o flr rE M

ol
i



~

rEE

o

3
e}

o
iy

il

1o 1
T
o2

oN

N
N
2
o
oA oox
rlj
filo
o

-

rr

B} (intentional delivery)
7 ot sieto) A=
A ke A

o) e 5o

o

t
E

ofi
Sl

e
l
N

»

2
o,
o
b

N

HL
i
Y
o
i)
S

Rugife]

N

A

rir
54
207
:
—9~

o W o

o2

2 8 2 o
R
o 2 @
o 2

(Rae)

o
o
X
(i
L
1o
iz
»
o
Hl
OS]

2
4r
janey

S~
i
off
e

ML 10

£

o,
A
o

ol
2
£
Ru)
&,
‘l a

LS
1=
oA
=
R
AN

M
i)
o

N

e
)
)
s
2]
o2
A
1=}
12 o
=
2]

N

s ol

o N
X
rir

10 ox
N
%]

il

oAc
BN o 2o

o
o

i 2
o
S~
o
o o
Hu o
15
o

—_

001

o 2 FIF
4o 30

N

02

=}

E

e
1o

o &

glu)

o
o

2

-
=

u)
=
NS

¢

ik
ofy
=

O

FE0A 228 X|=2f 2& Y

r
il
r
P
S
0.
J
El
]
0
r
B
2
oy
X

TN R
=y
D st
éri;h:‘
N e
iﬁ%olf
o ot
jﬁéﬁ
EEQFE
e rﬁﬂﬁﬂ
o oo
mg.‘.d ﬂg—lhl
oZ,
ofr
ok

L
L
N ri%
i
u)
Ti
il
QL
8
T
i

N
B
!l
o
o
s
o
O

o

il

2 b

=)
o o
~
>
i
<
i
rd
A
ko d
Qﬂ
s
julss
204 o
N
>
i
i)
o
Qﬂ
0 32

o o

o ol
©
s
fot
>
o
o
>
o
=

oy, of
o il
o M
N
>
i
N,
1o

A
go T o
e
, F
N
N
)
iy
o

o £ Py
(]
=
1=
e
1o
™,
c
flo
oo
2]

oy, -
N
i
2
o
i
I
s
3

ofl.
>,
T

o)

o o

o b
.
i

:?L
s
T

-
o
o,
©
)

=

s

S
B

a.

=]
o

S~
-
2
>
o2

L}, nitrazine AL

or X
o B

pacs
T To e

i
S
N
!
>
K3
>
o]

o
ro,
oM,
:lo
B
al(e
n=)
!
~
P
of
<k

A48 Z4slo] awlo] Y 7
0]-8-5F indigocarmine dye test7} 9FAJQl 7-L-of ofut

atoltk QJAIETE EYY, G, T AA
o A 7% ol HA 5of bz A
ALt the 94, ejole] gy ws
3, Al eoh At ol gl A9t
1_/}.20,21

}-

oF

jubad
o3
o

T = O
e
Ul
2

f

&
82
=
32

f

-z
2]
fu)
o8t rlr

o}
o141 A)2)

N

o
e Hj

T

Y -
ox 2 Hr
= N 1

o

o
3R

A= v &
21 oyl A3l
oAgst7] ffs 1A
19 43] B
macrolide | &}AYA| Q1 erythromycin 250 mgS- 3+ FEo{3}
ATk AFRLO} HF ¥R BRIk ffsl 1Y 43] o4
of AR TE 24k 22oA 42 e <
MRHIEAE Adste] 8% WAL FAS s
Culg B SEE Sgerdon] A4d A o

oF Al AXE ARGkl Hote] AuE

209
-z
i

T
ox

3

o

ook
e}

il
>,

ofr
o

= ules
ol
o

= F

cephalosporin®] cefazolin 1.0

o o Ju

= o2 rlo
+
il
2
QL
K
oy

9o 02

O]

N

d

g AT S5
PAHe SIS Hob A A4 21 gk Ak
Alg] A §239] AR betamethasone 12 mgS 24A|7t
FAS 2 23] LF5FAL dexamethasone 5 mgS- 12A|7F
HASR 43] FF313aL, FHF Fol £ 24Ato] A

o =

= S AP BAlmg sEE o 13
712 etmst Aoz BAslgr). X4 AL goh 1A
2

AV H21AR) Akg 0] BEEe deole A

- 55 -



CHELEROR[SHRIA] M1 1=

4% AAAE Rolslglrh Burel 85 U4l 45
ol EL gjote] sldo] ElE A9, A 5§ &
Fo] g % oAA| Fololm Bet BAH9 1
%o] 1?2]'}\@_]' =1 W-T-0o

A AT B TS o] A)7lo] b A
o B9 Uiro] T ZO BRI 5 £t A
QML 47} 305 0 RE] 305 6UIAE A 1T, 315
0URE] 315 6AAAIS A 2, 327 0URE 325 62

(e}
e,
o
o
¢
jales
1204
4z
i
tlo
2
N
p

»
r
oX

o
2
o
ok
o|\
lo
()
a9

1) Mot sE=2t ZFF (neonatal respiratory

distress syndrome)
TR s Aghe] A7k gl AelelA QA A 5

AAQ BgE T R ALS

RS H e o

=
ol ZJA

A
o
d
o

2) 7|2X|-H 0|&MZ (bronchopulmonary dysplasia)
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Table 1. The comparisons of the maternal characteristics, antenatal managements and pregnancy outcomes among the

groups”®

Group 1
(N=29)

Goup 3
(N=40)

Group 4

(N=62)

p-value

Matemal age (vear)"
Primiparity (%)
History of preterm delivery’ (%)

Gestational age at diagnosis (week)"

Gestational age at delivery (week)"
Diagnosis to delivery interval (day)*
Cesarean section (%)

Antenatal corticosteroid use (%)
Tocolytics use (%)

Prophylactic antibiotics use (%)
Clinical chorioamnionitis (%)
Histologic chorioamnionitis’ (%)

R.2+45
12 (41.4)
6 (35.3
29.3+1.3
30.5+0.3
8.3+84
16 (55.2)
7 (586)
22 (75.9)
1.(724)
4 (138)

16/27 (59.2)

16 (40.
2 (80
4 (60.
8 (95.
375

30.1+35
22 (55.0)
5(27.7)
31413
324+0.3
7.0+8.38

0)

0)
0)
0)
7.5)

929 (31.0

30.5+39

25 (403
7 (189)
329+1.1
336+0.3
47174
22 (355)

35 (56.5)
39 (629
55 (88.7)

4 65

19/46 (41.3)

0.104

0.818
0.114

<0.0001
<0.0001

0.009
0.019
0.116
0.013
0.005
02773
0.014

* Group 1, 307°-30 week; Group 2, 31

Group, 5, beyond 34" week
, meanzstandard deviation

*, previous preterm delivery percents in multipara
' the numerators are numbers of choricamnionitis confirmed by pathologic examinations and the denominators are numbers of cases

presented to department of pathology.

-31"% week; Group 3, 32"-32"° week; Group 4, 33"°-33 week;

hl
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Table 2. The comparisons of the neonatal outcomes and major morbidities among the groups™

Group 1 Group 2 Group 3 Group 4 Group 5 Total p-value

(N=29) (N=45) (N=40) (N=62) (N=53) (N=229)
Male sex (%) 16 (55.2) 31 (68.9) 26 (65.0) 29 (46.8) 31 (685 133 (58.1) 0.334
Birth weight (kg)’r 1.53+0.25 1.70+0.19 1.88+0.31 2.10x0.28 2.26+0.30 1.95+0.37 0.075
1 minute AS < 4 (%) 5 (17.2) 2 (4.4) 3 (75 1 (1.6) 1 (1.9 12 (6.2) 0.006
5 minute AS < 7 (%) 6 (20.7) 5 (11.1) 2 (5.0 3 (4.9 0 (0.0 16 (7.0) 0.000
NICU Admission (daly)T 4.94+16.09 1.43+3.76 1.03+2.29 0.41£1.51 0.25+0.81 1.26+6.20 0.011
Ventilator use (%) 18 (62.1) 17 (37.8) 13 (32.5) 8 (12.9) 7 (133 63 (27.5  0.0001
Ventilator use (day)" 4.9+16.1 14+38 1.0+2.3 04+15 0.3+0.8 1.3+6.2 0.011
Neonatal death (%) 1 (34) 2 (4.4 0 (0.0) 0 (0.0) 0 (0.0 3 (1.3 0.037
RDS (%) 10 (34.5) 9 (20.0) 4 (10.0) 2 (32 0 (0.0) 25 (10.9)  0.0001
BPD (%) 1 (35) 122 0 (0.0) 0 (0.0) 0 (0.0) 2 (0.9 0.0608
PVL (%) 0 (0.0 2 (4.4) 0 (0.0 0 (0.0 0 (0.0 0 (0.9 0.1773
PDA (%) 11 (37.9) 6 (13.9 3 (75 4 (6.5) 2 (38 26 (11.4) 0.0001
IVH (>grade 2) (%) 0 (0.0 122 0 (0.0 0 (0.0 0 (0.0 1 (0.4) 0.3411
ROP (%) 2 (6.9 2 (4.4) 1 (25 0 (0.0 0 (0.0 5 (2.2 0.0131
NEC (%) 3 (10.3) 2 (4.4) 1 (25 0 (0.0 0 (0.0 6 (2.6) 0.003
Early sepsis (total®) 6 (20.7) 7 (15.6) 3 (7.5 5 (8.1) 7 (13.2) 28 (122)  0.2356
Early sepsis (proven®) 1 (3.5 2 (4.4) 0 (0.0 0 (0.0 0 (0.0 3 (1.3 0.0370
Late sepsis 4 (13.8) 2 (4.4) 2 (5.0 1 (1.6) 2 (3.8 11 (4.8 0.0633
Composite neonatal major 18 (62.1) 22 (48.9) 12 (30.0) 8 (12.9 10 (18.9) 70 (30.6)  0.0001

morbidity (total) " (%)

Composite neonatal major 17 (58.6) 20 (44.4) 11 (27.5) 5 (8.1) 4 (76) 57 (24.9)  0.0001

morbidity (proven)' (%)

AS, Apgar score; NICU, neonatal intensive care unit; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia;
PVL, periventricular leukomalacia; PDA, patent ductus arteriosus; IVH, intraventricular hemorrhage; ROP, retinopathy of

prematurity; NEC, necrotizing enterocolitis

* Group 1, 30'°-30"® week; Group 2, 31°-31"® week; Group 3, 32'°-32"° week; Group 4, 33°-33" week;

Group 5, beyond 340 week
f, meanz+standard deviation

*.’ both the suspected and proven early neonatal sepsis are included
! only the proven early neonatal sepsis confirmed with bacterial culture is included

", defined as the presence of any of the followings: respiratory distress syndrome, bronchopulmonary dysplasia, periventricular
leukomalacia, patent ductus arteriosus, intraventricular hemorrhage, retinopathy of prematurity, necrotizing enterocolitis, late onset
neonatal sepsis and suspected plus proven early neonatal sepsis (total) or only proven early neonatal sepsis (proven)

YA T2t S7TEE =9 AlAYot ESo] WAl 1l
T2 AT o 4= 9IQIth (Table 3). AA| 7] &=
= 3HE 27 g5k 239t SHE 8 Ao
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Table 3. The relationship of confounding variables with incidence of composite neonatal major morbidity analyzed by multiple
logistic regression

Composite neonatal major morbidity (total)*  Composite neonatal major morbidity (proven)™

OR 95% CI p-value OR 95% Cl p-value
Gestational age at delivery 0512 0.394-0.666 <0.0001 0.391 0.283-0.540 <0.0001
Diagnosis to delivery intervals 1.012 0.981-1.045 0.4482 1.015 0.980-1.051 0.4043
Antenatal corticosteroid use 0.663 0.316-1.391 0.2775 0.780 0.337-1.806 0.5617
Prophylactic antibiotics use 2.073 0.613-7.015 0.2411 3.700 0.907-15.096 0.0683
Tocolytics use 0.691 0.324-1.475 0.3399 0.496 0.207-1.190 0.1165
Mode of delivery 1.536 0.803-2.939 0.1950 1.975 0.955-4.086 0.0664
History of preterm delivery 0.726 0.246-2.143 0.5620 1.247 0.389-4.002 0.7104
Maternal age 0.958 0.879-1.045 0.3361 0.961 0.872-1.059 0.4219
Parity 0.983 0.493-1.962 0.9619 0.710 0.324-1.556 0.3926

OR, odds ratio; Cl, confidence interval

* defined as the presence of any of the followings: respiratory distress syndrome, bronchopulmonary dysplasia, periventricular
leukomalacia, patent ductus arteriosus, intraventricular hemorrhage, retinopathy of prematurity, necrotizing enterocolitis, and late
onset neonatal sepsis. suspected plus proven early neonatal sepsis (total) or only proven early neonatal sepsis (proven)

T =S BHT Aok 249 ool 5% o selolab 7k MlEnlet ol chere A gale] &
(40/74) 12)aL 224Y o|T o= 19.4% (30/155)0) 4] =8 AL = 2A o) 9JF| WIS 4= Q1= Eljo} nj<ul
Ao gl 2zt SOl (<0.00D). ERT T FAE T o)FeS UAAFY] 3l U4l 345
A 8 AVgoF 8T AP 2249 oFel= 0% sl VI 8 82 HEA X FaA 27 ot
G7/74), 224 01591 Bp= 129% Q0155 M ZH2h 'k oS he|sfof siths o7o] 9= R, 7 2
BT (<0.001). Al AR = Qe A o= SRt A ol
HAE ol HdFe] ARk, HAY 2, w4
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