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ABSTRACT 
In order to study whether antenatal detection and supervision 

of small for-gestational-age (SGA) infants favours the prog- 
nosis, the obstetrical management and perinatal outcomes of all 
SGA infants born in Uppsala county between 1980 and 1985 were 
reviewed. Data on 154 mothers and their well-shaped, singleborn 
SGA infants ( <  - 2  SD) were analysed. Twenty-three mothers 
delivering SGA infants were admitted to the hospital due to 
maternal diseases ("complicated SGA pregnancies"). Fetal well- 
being was regularly monitored in all these pregnancies. In the 
symtom-free SGA pregnancies (n = 131), fetal well-being was 
regularly monitored in 69 pregnancies whereas in 6 2  it was not. 

There were eight stillborn SGA infants. These infants were 
all delivered by mothers with symtom-free pregnancies, not 
supervised with regard to fetal well-being. In the neonatal 
period, 15 SGA infants either suffered from postpartal asphyxia 
(Apgar 5' t7) or from a severe disease (meconium aspiration, 
convulsions, idiopathic respiratory distress syndrome or sep- 
ticemia). Seven SGA infants (of whom two died postnatally) 
delivered by mothers with complicated pregnancies and eight SGA 
infants not supervised with regard to fetal well-being during 
pregnancy, suffered from one or more of these complications. In 
symtom-free SGA pregnancies, regularly supervised with regard to 
fetal well-being, all SGA infants (n = 69) escaped these severe 
neonatal problems. 

INTRODUCTION 
Clinical interest in fetal growth retardation remained dor- 

mant until Gruenwald in 1963 described the complete syndrome 
(5). Studies in the 1960's and early 1970's reported increased 
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r i s k s  f o r  p e r i n a t a l  morbidi ty  and m o r t a l i t y  a s  we l l  as”ieuro- 
l o g i c a l  sequelae f o r  t h e  sma l l - fo r -ges t a t iona l - age  (SGA) ( i n f a n t s  
( 4 , 1 9 1 .  During t h e  same pe r iod  of t ime,  improvements of f e t a l  
outcome became i n c r e a s i n g l y  one of t h e  main targets of a n t e n a t a l  
c a r e .  I f  SGA Pregnancies  were d e t e c t e d  a n t e n a t a l l y  i t  would be 
p o s s i b l e  t o  supe rv i se  t h e s e  pregnancies  with r ega rd  t o  f e t a l  
wel l -being,  which i n  t u r n  would permit  t ime ly  and s a f e  d e l i v e r y .  
D i f f e r e n t  methods f o r  a n t e n a t a l  d e t e c t i o n  of SGA pregnancies  
were t h e r e f o r e  developed ( 1 , Z l ) .  Although such methods a r e  today 
g e n e r a l l y  adopted, they have not  been eva lua ted  i n  a randomized 
c o n t r o l l e d  manner. Therefore ,  i n  o r d e r  t o  t a c k l e  t h e  ques t ion  
whether a n t e n a t a l  d i s g n o s i s  of SGA i s  worthwhile,  i n d i r e c t  
methods l i k e  p e r i n s t a l  a u d i t  have been used. These s t u d i e s  a r e  
based on a r e t r o s p e c t i v e  expe r t  panel  examination of p e r i n a t a l  
dea ths  i n  o r d e r  t o  i d e n t i f y  f a c t o r s  i n f luenc ing  p e r i n a t a l  
m o r t a l i t y .  Two s t u d i e s  using t h i s  method found t h e  s i n g l e  most 
important avoidable  f a c t o r  f o r  f e t a l  dea th  t o  be i n a p p r o p r i a t e  
a c t i o n  ( o r  i n a c t i o n )  when c l i n i c a l  s i g n s  of f e t a l  growth 
r e t a r d a t i o n  were p r e s e n t  ( 1 2 , 1 3 )  . 

When e v a l u a t i n g  t h e  importance of a n t e n a t a l  d i agnos i s  of 
SGA, t h e  h e t e r o g e n e i t y  of t hese  pregnancies  must a l s o  be con- 
s i d e r e d .  The prognosis  of SGA i n f a n t s  s u f f e r i n g  from seve re  
congen i t a l  malformations may not  be improved by a n t e n a t a l  de- 
t e c t i o n  of impaired f e t a l  growth. I n  pregnancies  complicated by 
p r o t e i n u r i c  preeclampsia ,  t h e  markedly inc reased  r i s k  of 
i n t r a u t e r i n e  growth r e t a r d a t i o n  may c a l l  f o r  supe rv i s ion  of 
f e t a l  well-being, r e g a r d l e s s  of t h e  outcome of t h e  methods used 
t o  fol low f e t a l  growth ( 1 8 ) .  

I n  t h e  p r e s e n t  i n v e s t i g a t i o n ,  t h e  o b s t e t r i c a l  management and 
short- term outcome of normally formed SGA i n f a n t s  i s  s t u d i e d ,  
e s p e c i a l l y  with r ega rd  t o  whether adequate supe rv i s ion  of f e t a l  
well-being was performed o r  not  and whether t h e  pregnancy was 
complicated by inaternal d i s e a s e  o r  n o t .  

MATERIAL AND METHODS 

The s tudy  was performed i n  Uppsala county,  Sweden. I n  t h i s  
coucty each pregnancy i s  c l i n i c a l l y  examined a t  t h e  a n t e n a t a l  
c l i n i c s  be fo re  week 1 4  t o  determine g e s t a t i o n a l  age.  Between 
1980  t o  1951, u l t r a s o n i c  examination were performed i f  ges t a -  
t i o n a l  age was Tonsidered u n c e r t a i n  a f t e r  p e l v i c  examination, 
i f  t h e r e  had been any i r r e g u l a r  menstrual  pe r iods  o r  i f  t h e  
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woman was considered to be at risk for delivering a SGA infant. 
since 1982, gestational age is generally assessed on the basis 
of an ultrasonic examination around the 17th week. 

From 1979, a follow-up programme aiming at the detection of 
sGA pregnancies has been running ( 2 ) .  Fetal growth is followed 
routinely by repeated measurements of the fundal height. The 
measurements are performed every second week from the 20th to 
the 36th gestational week and thereafter weekly (21). A fundal 
height curve with at least one measurement three or more cm 
below the mear. of the normal curve is considered as pathologi- 
cal (2). Ultrasonic measurements in late pregnancy are perfor- 
med in all women with pathological measurements of the fundal 
height or if there were risk factors for SGA. From 1980 to 
1981, ultrasonic estimation of fetal growth was assessed on the 
basis of repeated measurements of the biparietal diameter 
(BPDJ. Ultrasonic growth was considered as pathological if a 
measurement was 2 SD or more below the mean of the Swedish BPD 
growth curve (15). Since 1982, ultrasonic estimation of fetal 
growth is assessed on the basis of a reference curve for 
ultrasonic estimation of intrauterine weight for gestational 
age (3). A predicted weight deviation of -15 p r  cent or more 
is considered as pathological. Pregnancies with patsological 
late ultrasonic measurements are regularly supervised with 
regard to fetal well-being, foremost by using antenatal 
cardiotochographic (ctg) recordings. When intense supervision 
of fetal (or maternal) well-being is considered necessary, the 
woman is scheduled for admission to the University Hospital of 
Uppsala, which has the only maternity unit, serving the 240 000 
inhabitants of the county. 

From 1980 to 1985, 18 685 women living in Uppsala county 
delivered single births at the University Hospital. From the 
hospital's general obstetrical records, including data on all 
births, all singleborn SGA infants delivered at the hospital 
between 1980 to 1985 were traced. SGA was defined as birth- 
weight for gestational age below -2 S.D. of the normal mean 
according to the Swedish growth curve used ( 8 ) .  SGA infants 
with congenital malformations, intra-uterine infections or 
chromosomal anomalies were excluded. Altogether 154 well-shaped 
SGA infants were born during that time (0.8 per cent of all 
bir.ths). Necessary data for analyses were obtained from the 
individual antenatal, obstetrical and neonatal records. All 
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a n t e n a t a l  and i n t r a p a r t a l  c t g  r eco rd ings  were a s ses sed  r e t r o -  
s p e c t i v e l y  according t o  p rev ious ly  desc r ibed  methods (7,20). 

Dif fe rences  i n  b i r t h w e i g h t s  and l e n g t h s  of g e s t a t i o n  were 
analyzed with S t u d e n t ’ s  independent t - t e s t  . 

RESULTS 
O u t  of a t o t a l  of 1 5 4  SGA pregnancies ,  23 were scheduled f o r  

admission t o  t h e  h o s p i t a l  due t o  maternal  d i s e a s e s  ( F i g u r e  1 ) .  

Total number of SGA 
pregnancies I 154 

I 1 SGA 
89 1 

L I 

I 
Regular supervison of 1 fetal w;:being 1 No supervision of 

fetal well-being 

Figure 1. 

C l i n i c a l  management 
of SGA pregnancies  
i n  Uppsala county 
1 9 8 0 - 8 5 .  

Twenty were admit ted due t o  p r o t e i n u r i c  preeclampsia and t h r e e  
because of s eve re  ch ron ic  d i s e a s e s .  Although t h e  reasoii f o r  
a n t e n a t a l  h o s p i t a l  c a r e  p r i m a r i l y  was maternal h e a l t h ,  f e t a l  
supe rv i s ion  was r e g u l a r l y  performed i n  a l l  t h e s e  pregnancies .  
I n  69 symtom-free SGA pregnanc ie s ,  f e t a l  well-being was 
r e g u l a r l y  monitored, mainly b y  a n t e n a t a l  c t g  r eco rd ings  (from 
twice t o  seven times a week). Despi te  an i n i t i a l  susp ic ion  of 
SGA, adequate f e t a l  supe rv i s ion  was n o t ,  f o r  va r ious  r easons ,  
performed i n  2 0  SGA pregnancies:  I n  t e n  cases  t h e  t e s t  r e s u l t s  
f o r  e s t i m a t i o n  of f e t a l  growth opposed each o t h e r  - measure- 
ments of t h e  fundal  h e i g h t  were p a t h o l o g i c a l  b u t  l a t e  u l t r a -  
son ic  measurements were normal, obvious s i g n s  of r e t a r d e d  f e t a l  
growth were neg lec t ed  i n  s i x  c a s e s  and i n  fou r  cases  time 
i n t e r v a l s  between f i r s t  susp ic ion  of r e t a r d e d  f e t a l  growth and 
d e l i v e r y  were too  s h o r t  t o  permit  supe rv i s ion  of f e t a l  well-  
be ing .  F e t a l  wel l -being was not  r e g u l a r l y  monitored i n  another  
4 2  SGA pregnanc ie s ,  where r e t a r d e d  f e t a l  growth w a s  never 
suspec ted .  Thus, a l t o g e t h e r  62 sTymtom-free SGA pregnancies  were 
no t  r e g u l a r l y  supe rv i sed  with r ega rd  t o  f e t a l  wel l -being.  
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Table 1. Number of l i v e  b i r t h s  and s t i l l b i r t h s  i n  SGA 
p r  egn anc i e  s 

maternal symtom-free symtom-free 
complica- supervised not  super- 
t i o n s  v ised  t o t a l  
n = 2 3  n = 69 n = 6 2  n = 1 5 4  

Live born 23 69 54 1 4 6  

- - s t i l l b o r n  8 8 

Eight s t i l l b o r n  i n f a n t s  were assessed a s  SGA even when 
g e s t a t i o n a l  age was es t imated  from t h e  l a s t  occasion when f e t a l  
h e a r t  sounds were recorded (Table 1 ) .  None of these  pregnancies 
were supervised with regard  t o  f e t a l  well-being. I n  f i v e  
pregnancies  with s t i l l b o r n  SGA i n f a n t s ,  t h e r e  were no s i g n s  of 
f e t a l  l i f e  a f t e r  3 2  completed weeks. 

Table 2 .  Onset of d e l i v e r y  i n  SGA pregnancies ( l i v e  b i r t h s )  

maternal symtom-free symtom-free 
complica- supervised n o t  super- 
t i o n s  v ised  t o t a l  
!1 = 13 n = 69 n = 54 n = 1 4 6  

Spent aneotis 2 25 49  76  

Induced 9 29  
vagina l  

E l e c t i v e  
Cesarean 1 2  1 5  
s e c t i o n  

2 40 

3 30 

Labour was induced i n  40 of t h e  SGA pregnancies ,  of which 24  

were d e l i v e r e d  v a g i n a l l y  and 1 6  by cesarean s e c t i o n  (Table  2 

and 3 ) .  Among t h e  SGA pregnancies complicated by maternal 
d i s e a s e s ,  18 out  of 2 3  were d e l i v e r e d  by cesarean s e c t i o n .  I n  
symtom-free supervised SGA pregnancies ,  2 4  of t o t a l l y  2 9  

cesarean s e c t i o n s  performed were e i t h e r  due t o  ominous a n t e n a t a l  
c t g  recordings o r  f a i l e d  induct ions .  I n  symtom-free SGA 
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pregnancies not antenatally supervised with regard to fetal 
well-being, seven of 11 cesarean sections were performed due to 
signs of asphyxia during labour (ominous ctg patterns). 

Table 3 .  Indications f o r  Cesarean sections in SGA pregnancies 

maternal symtom-free symtom-free 
complica- supervised not super- 
tions vised total 
n = 23 R = 69 n = 54 

(live births). 

n = 146 

Elective 
Cesarean 
section 
Ominious 
antenatal 
ctg 

Maternal 

Various 

4 14 18 

8 

4 

Emergency 
Cesarean 
section 
Failed 5 10 1 16 
induction 

Intrapartal 
asphyxia 1 3 

- - Various 1 1 

Total 18 29 11 58 

Table 4. Mean birthweights and lengths of gestation of SGA 
infants (live births). 

~~ 

maternal symtom-free symtom-free 
complica- supervised not super- 
tions vised total 
n = 23 n = 69 n = 54 n = 146 

B irthwe igh t 
(mean + SD) 1783+628** 2115+437*** 2336'350 2 145'482 

Lengths of 
gestation 
(mean + SD) 35.2+3.9*** 37.8+2.5*** 39.0'2.5 37.8'3.1 

** p < 0.01 
*** p < 0.001 
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Within the SGA group, there were significant differences in 
birthweights and lengths of gestation (Table 4). Seven of 
totally 13 SGA infants born before week 33 were delivered by 
preeclamptic mothers, primarily due to concern of maternal 
health. Fifteen SGA infants either suffered from postpartal 
asphyxia (Apgar at 5 minutes t7) or from a severe disease in 
the neonatal period. It is notable that all SGA infants where 
the pregnancy was symtom-free as well as supervised escaped 
these problems (Table 5). Low Apgar scores, ineconium aspira- 
tions, and convulsions were rare conditions, but predominantly 
present among SGA infants not supervised with regard to fetal 
well-being. 

Table 5. Neonatal characteristics of liveborn SGA infants. 

maternal symtom-free symtom-free 
complica- supervised not super- 
tions vised total 
n = 23 n = 69 n = 54 n = 146 

Apgar score 
< 7 a t 5  
minutes of 
age 

Meconium 
aspiration 

Convulsions 

IRDS* 

Septicemia 

Deaths during 
the first 
month of life 

Assisted ven- 
tilation 
CPAP** and/or 
respiratory 
treatment 

Treatment at 
the neonatal 
ward > 7 days 

1 

- 
1 

4 

2 

2 

6 

20 

5 

3 

2 

1 

- 

- 

7 

29 

6 

3 

3 

5 

2 

2 

14 

95 

* Ideopathic respiratory distress syndrome 
** continuous positive airway pressure 
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I d i o p a t h i c  r e s p i r a t o r y  d i s t r e s s  syndrome ( I R D S )  and s e p t i -  
cemia were p r e s e n t  i n  seven SGA i n f a n t s ,  a l l  d e l i v e r e d  preterm.  
S i x  of t h e s e  i n f a n t s  were d e l i v e r e d  due t o  maternal  complica- 
t i o n s  ( s e v e r e  p r e e c l a m p s i a ) .  Two i n f a n t s  with I R D S  d i e d  a t  t he  
neona ta l  department 11 and 25 days a f t e r  d e l i v e r y .  These 
i n f a n t s  were e l e c t i v e l y  d e l i v e r e d  a f t e r  2 8  and 30 weeks, due t o  
s e v e r e  preeclampsia .  O f  t o t a l l y  1 4  SGA i n f a n t s  r e q u i r i n g  
a s s i s t e d  v e n t i l a t i o n ,  n ine  were d e l i v e r e d  wi th in  28-32  weeks. 
The o t h e r  f i v e  SGA i n f a n t s  with r e s p i r a t o r y  t r ea tmen t  were born 
a t  term and were no t  supe rv i sed  wi th  r ega rd  t o  f e t a l  wel l -  
be ing  du r ing  pregnancy. The l e n g t h  of t r ea tmen t  a t  t h e  neona ta l  
ward was mainly due  t o  t h e  l eng th  of g e s t a t i o n .  However, a s  
many a s  2 9  of t o t a l l y  54 EGA i n f a n t s  no t  supe rv i sed  wi th  regard 
t o  f e t a l  wel l -being were t r e a t e d  f o r  nicre than a week a t  t h e  
neona ta l  ward. 

D I S C U S S I O N  

L e s s  than one p e r  c e n t  of t h e  i n f a n t s  were a s ses sed  a s  SGA. 

Since t h e  s tudy  was bases  on an unse lec t ed  area-based popula- 
t i o n ,  t h e  low p reva lence  of SGA probably r e f l e c t s  t h e  needs f o r  
r e v i s i o n  of t h e  Swedish b i r thwe igh t  s t anda rds  r a t h e r  than a 
skewed s e l e c t i o n  of b i r t h s .  

Although focusing on t h e  s m a l l e s t  and probably most vulner-  
a b l e  i n f a n t s ,  t h e  o v e r a l l  p e r i n a t a l  outcome was f a i r l y  good. 
Other s t u d i e s ,  i n c l u d i n g  more i n f a n t s  a s  SGA, have r e p o r t e d  
h ighe r  r i s k s  f o r  an unsuccessful  p e r i n a t a l  outcome ( 1 1 , 2 2 ) .  The 
homogenous Swedish socio-economic s t a n d a r d  has  p r e v i o u s l y  been 
a s c r i b e d  a s  one of t h e  main reasons f o r  t h e  s u c c e s s f u l  p e r i n a t a l  
outcome ( 6 ) .  I n  Sweden, a n t e n a t a l  c a r e  i s  g e n e r a l l y  o f f e r e d  a s  
w e l l  a s  g e n e r a l l y  accepted ( 1 7 ) .  Th i s  provides  an e x c e l l e n t  
oppor tun i ty  f o r  developing uniform a n t e n a t a l  programmes aiming 
a t  t h e  d e t e c t i o n  of SGA pregnancies .  I n  t h e  p r e s e n t  s tudy ,  a l l  
pregnant women were included i n  a r o u t i n e  screenirig prograinme 
aiming a t  t h e  d e t e c t i o n  of SGA pregnancies  ( 2 ) .  S i x t y  p e r  cen t  
of t h e  SGA pregnancies  were adequately supe rv i sed  with r ega rd  t o  
f e t a l  wel l -being,  which i s  i n  accordance with o t h e r  Swedish 
s t u d i e s  using s p e c i a l  programmes f o r  d e t e c t i o n  of SGA pregnan- 
c i e s  ( 7 , 9 ) .  However, a l l  t e s t s  used f o r  t h e  monitoring of f e t a l  
growth and f e t a l  well-being may be  f a l s e  p o s i t i v e ,  which makes 
t h e  r i s k  f o r  an e l e c t i v e  d e l i v e r y  of a h e a l t h y  i n f a n t  with 
normal b i r thwe igh t  obvious.  
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Improvements i n  neona ta l  i n t e n s i v e  c a r e  of t h e  preterm 
i n f a n t  have probably a l s o  c o n t r i b u t e d  t o  t h e  p r e s e n t  r e s u l t s .  
The preterm SGA i n f a n t  i s  r epor t ed  t o  run a high r i s k  of a 
f a t a l  outcome. P o s t n a t a l  dea th  r a t e s  of 40  per c e n t  were 
r e p o r t e d  from preterm SGA i n f a n t s  born i n  t he  1 9 7 0 ' s  ( 1 4 , 2 3 ) .  

Holmqvist r e p o r t e d  a p o s t n a t a l  dea th  r a t e  of 24  per c e n t  of 
preterm SGA i n f a n t s  born i n  Sweden between 1977  and 1 9 8 1  ( 7 ) .  
I n  t h e  p r e s e n t  s tudy ,  only two of 37 ( f i v e  per c e n t )  preterm 
SGA i n f a n t s  born du r ing  1980  t o  1985 d i e d  p o s t n a t a l l y .  Although 
t h e  development i n  t h e  neona ta l  management of t h e  preterm 
i n f a n t  has  been almost exp los ive  s i n c e  t h e  l a t e  1 9 7 0 ' ~ ~  

d i f f e r e n c e s  i n  mean g e s t a t i o n a l  age between preterm SGA i n f a n t s  
i n  the s tudy  of Holinqvist and the  p r e s e n t  one ( 3 1 . 2  and 3 3 . 6  

weeks r e s p e c t i v e l y )  probably a l s o  account f o r  t h e  d i f f e r e n c e s  i n  
p o s t n a t a l  death ra te .  

The p o s t n a t a l  outcome f o r  SGA i n f a n t s  supe rv i sed  du r ing  
pregnancy and d e l i v e r e d  by mothers w i th  symtom-free pregnancies  
( n  = 6 9 ) ,  was very good. Except f o r  one i n f a n t  born a f t e r  31 

weeks, who r e q u i r e d  a s s i s t e d  v e n t i l a t i o n ,  these i n f a n t s  escaped 
seve re  problems i n  t he  p o s t n a t a l  p e r i o d .  When l abour  was 
induced, t h e  r i s k  of emergency cesarean s e c t i o n s  was inc reased  
i n  t h e s e  pregnancies .  T h i s  w a s  probably due t o  a combination of 
unfavourable c e r v i c a l  s t a t u s  and an inc reased  r i s k  of f e t a l  
asphyxia ( 1 0 ) .  

During r e c e n t  y e a r s ,  d i f f e r e n t  s c reen ing  programmes f o r  
a n t e n a t a l  d e t e c t i o n  of SGA pregnancies  have been developed 
( 2 , 1 6 , 2 1 ) .  The r e s u l t s  ob ta ined  i n d i c a t e  an o v e r a l l  good 
p e r i n a t a l  outcome of SGA i n f a n t s ,  probably due t o  improved 
a n t e n a t a l  and neona ta l  c a r e .  However, despite r e c e n t  improve- 
ments i n  d e t e c t i o n  of SGA pregnancies ,  40  per c e n t  of the SGA 

i n f a n t s  were not  r e g u l a r l y  supervised du r ing  pregnancy. These 
i n f a n t s  faced a markedly inc reased  r i s k  of i n t r a u t e r i n e  dea th  
a s  w e l l  a s  s eve re  complicat ions i n  t h e  neona ta l  p e r i o d .  

ACKNOWLEDGEMENT 
This s tudy  was supported by S t i f t e l s e n  Clas  Groschinskys 

Minnesfond. 

REFERENCES 
1. Campbell, S .  & Dewhurst, C . J . :  Diagnosis of t h e  small  f o r  

d a t e  f e t u s  by  s e r i a l  u l t r a s o n i c  cephalometry.  Lancet 
i i :1002-1006, 1 9 7 1 .  

63 



2 .  

3. 

4 .  

5 .  

6 .  
7 .  

8 .  

9 .  

10. 

11. 

1 2 .  

13. 

1 4 .  

1 5 .  

16. 

1 7 .  

1 8 .  

1 9 .  

2 0 .  

21. 

Cna t t ing ius ,  S . ,  Axelsson, O . ,  Eklund, G .  & Lindmark, G . :  
Screening f o r  i n t r a u t e r i n e  growth r e t a r d a t i o n  i n  l a t e  
pregnancy. Ea r ly  Hum Dev 10:225-235, 1985. 
E i k - N e s ,  S. ,  Grottum, P . ,  Persson,  P . H .  & Marsal, K . : '  
P r e d i c t i o n  of f e t a l  growth d e v i a t i o n  by u l t r a s o n i c  
biometry.  11. C l i n i c a l  a p p l i c a t i o n .  Acta Obs te t  Gynecol 
Scand 62:117-123, 1983. 
F i t zha rd inge ,  P.M. & Steven, E . M . :  The small f o r  d a t e  
i n f a n t  : 11. NeurOlOgiCal and i n t e l l e c t u a l  s eque le .  
P e d i a t r i c s  50:50-57, 1 9 7 2 .  
Gruenwald, P . :  chronic  f e t a l  d i s t r e s s  and p l a c e n t a l  
i n s u f f i c i e n c y .  B io l  Neonate 5:215-265, 1963. 
Hein, H . A . :  S e c r e t s  from Sweden. JAMA 247:985-986, 1982. 
Holmqvist, P . ,  Ingemarsson, E .  & Ingemarsson, I . :  In-  
t r a u t e r i n e  growth r e t a r d a t i o n  and g e s t a t i o n a l  age.  Acta 
Obstet  Gynecol Scarid 65:633-638, 1986. 
Karlberg,  P . ,  Engstrom, L .  & Selstam, U . :  Normal range 
curves f o r  Swedish i n f a n t s .  Gothenburg, Sweden, 1979. 
Laurin,  J . ,  Persson, P . H .  & Polberger ,  S . :  P e r i n a t a l  
outcome i n  growth r e t a r d e d  pregnancies  da t ed  by u l t r a sound .  
I n :  I n t r a u t e r i n e  growth r e t a r d a t i o n  - a c l i n i c a l  and 
u l t r a s o n i c  i n v e s t i g a t i o n  of d i agnos i s  and f e t a l  s u r v e i l -  
l ance ,  ( d o c t o r a l  t h e s i s ) ,  Malmo, Sweden, 1 : 1 - 1 4 ,  1987. 
L i n ,  C . C . ,  Moawad, A . H . ,  Rosenow, P . J .  & River ,  P . :  Acid- 
base c h a r a c t e r i s t i c s  of f e t u s e s  with i n t r a u t e r i n e  growth 
r e t a r d a t i o n  du r ing  labour  and d e l i v e r y .  Am J Obstet  Gynecol 

Low, J . A .  & G a l b r a i t h ,  R . S . :  Pregnancy c h a r a c t e r i s t i c s  of 
i n t r a u t e r i n e  growth r e t a r d a t i o n .  Obstet  Gynecol 44:122-126, 
1 9 7 4 .  
Mersey Region Working P a r t y  on P e r i n a t a l  M o r t a l i t y .  
Conf iden t i a l  i n q u i r y  i n t o  p e r i n a t a l  dea ths  i n  t h e  Mersey 
r eg ion .  Lancet i: 491-494, 1982. 
Northern Regional Health Au thor i ty  Coordinat ing Group. 
p e r i n a t a l  m o r t a l i t y :  a con t inu ing  c o l l a b o r a t i v e  r e g i o n a l  
survey. B r  Med J 288:1717-1720, 1984. 
Pe r ry ,  C . P . ,  H a r r i s ,  R . E . ,  De Lemos, R . A .  & N u l l  D . M . :  IUGR 
i n f a n t s :  Correlat . ion of g e s t a t i o n a l  age wi th  maternal 
f a c t o r s ,  mode of  d e l i v e r y  and p e r i n a t a l  s u r v i v a l .  Obstet  
Gynecol 48:182-186, 1 9 7 6 .  
Persson,  P . H . ,  Grennert ,  L . ,  Gennser, G .  & Gullberg,  B . :  
Normal range curves f o r  t h e  i n t r a u t e r i n e  growth of t h e  
b i p a r i e t a l  d i ame te r .  Acta Obstet  Gynecol Scand Suppl 78:15- 
2 0 ,  1 9 7 8 .  
Persson,  P . X .  & Kullander,  S . :  Long-term experience of 
gene ra l  u l t r a s o n i c  sc reen ing  i n  pregnancy. Am J Obstet  
Gynecol 1 4 6 : 9 4 2 - 9 4 7 ,  1983. 
Rooth, G.:  B e t t e r  p e r i n a t a l  h e a l t h .  Lancet i i : 1 1 7 0 - 1 1 7 2 ,  
1979. 
S c o t t ,  A . ,  Moar, V. & Ounstedt,  M . :  The r e l a t i v e  con t r ibu -  
t i o n s  of d i f f e r e n t  maternal f a c t o r s  i n  small  f o r  g e s t a t i o n -  
a l  age p regnanc ie s .  E u r  J Obs te t  Reprod B io l  12:157-165, 
1981. 

137:553-559, 1980. 

S c o t t ,  K . E .  & Usher, R . :  F e t a l  m a l n u t r i t i o n :  I t s  inc idence ,  
causes and e f f e c t s .  Am J Obstet  Gynecol 94:951-963, 1 9 6 6 .  
Solum, T .  & Sjijberg,  N.O.: Antena ta l  cardiotochography and 
i n t r a u t e r i n e  cieath. Acta Obstet  Gynecol Scand 59:481-487, 
1980. 
Fiestin, B . :  Gravidogram and f e t a l  growth. Acta Obstet  
Gynecol Scand 56:273-282, 1 9 7 7 .  



22. Williams, R.L., Creasy, R.K., Cunningham, G.C., et al.: 
Fetal growth and viability in California. Obstet Gynecol 

23. Vohr, B.R., Oh, W., Rosenberg, A.G., Cowett, R.M. & 
Berstein, J.: The preterm small €or gestational age 
infant: A two-year follow-up study. Am J Obstet Gynecol 

59:624-632, 1982. 

133:425-431, 1979. 

Address for  correspondence: 

sven Cnattingius, M.D. 
Department of social Medicine 
University Hospital 
s-751 85 Uppsala 
Sweden 

5-898571 65 


