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Summary. A total of 1639 women altcnding the antenatal clinic of Gen- 
tofte University Hospital, Copenhagen, during 1986-1987 was random- 
ized into a symphyseal fundal (SF)-group and a control group. The 
women in the SF-group had their fundal hcight measured from the 29th 
week until delivery. The measurements were used along with the other 
usual screening procedures. The SF-measurements were not found 
helpful in the prediction of small-for-gestational-age infants and no sig- 
nificant differences were found between the two groups regarding the 
number of interventions. additional diagnostic procedures, or the con- 
dition of the newborns. 

A major goal of antenatal care is to detect and 
prevent intrauterine growth retardation 
(IUGR) by which we mean a condition that will 
lead to a small-for-gestational-age (SGA) infant. 
These SGA-infants, generally defined as infants 
with a birthweight below the 10th centile, have 
an increased risk of neonatal morbidity. mor- 
tality and impaired neurological development 
(Wennergrcn e ta / .  1988, Dijxhoorn et al. 1987). 
Even though not all infants in the SGA-group 
are growth retarded and some infants with 
appropriate-for-gestational age (AGA) birth- 
weight may be growth retarded. StiA-infants 
A l l  represent an at risk group. At the present 
state of the art of obstetrics it has not proven 
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possible to accelerate intrauterine growth in the 
growth retarded fetus. As these fctuscs are more 
susceptible to perinatal complications, it is of 
great importance to identify them antenatally 
and if necessary to terminate the pregnancy. 

Several sophisticated technological niethods. 
such a s  ultrasound and blood vclocity mcasure- 
ments, have been adapted for detecting IUGR 
but they are not available as screening proce- 
dures in many hospitals. Around 50% of the 
SGA-infants are not detected antenatally 
(Rosenherg et al. 1982; Hepburn CYC Rosenberg 
1086). 

It has been claimed that measuring the fundal 
height is a good screening method for IUGR.  
The method is simple, easy to learn. and does 
not demand expensive equipment or time. 

The predictive values of fundal height 
measurement; have been studied by several 
investigators (Persson ei al. 1986, Cnattingius ct 
al. 1984 & 1985, Rosenberg etal.  1982. Wallin ut 
ul. 1981. Quaranta el nl. 1981, Rogers & Need- 
ham 1985, Calvert e r d .  1982, Belizan etal. 1978, 
Westin 1977) and were recommended lor clinical 
use. Only Rosetiberg ef  al. (1982) and Persson et 
al. (1986) found the symphyseal-fundal 
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meamrements (SF-measurements) to  be of lim- 
ited value as a screening method. Until now, 
however, no prospective controlled trials have 
been undertakcn to assess the etfect of intro- 
ducing the method in antenatal care. 

The aim of this study was to  assess the influ- 
ence 01 SF-measurement? on the detection of 
SGA-fetuses antenatally, on interventions in the 
pregnancies involved and on fetal outcome. The 
study waq undertakcn in an obstetric depart- 
ment, which had not w e d  SF-measurerncnts as a 
scrcening procedure previously. 

Subjects and methods 

We estimated the sample size using the perccnt- 
age of correct classification of SGA and AGA as 
a mcasurc of outcome. In order not to overlook 
a 5"/0 increase in accuracy from the 90% 
expected in the control group, almost 1000 preg- 
nancieswould be needed (a = 0.05 and13 = 0.2). 
Taking drop-outs into account we considered 
that we would need all the pregnant women 
attending our antenatal clinic in one year. The 
investigation was approved by the local ethics 
committee. All pregnant women attending the 
antenatal clinic during 1986 were therefore sub- 
mitted prospectively to the trial, generally a t  
about 14 weeks gestation. After receivingformal 
oral and written information 60 women did not 
want to participate. A further 27 wcrc cxcluded 
before the allocation because of uncertain dates 
of delivery and no ultrasound examination had 
been conducted before 20 weeks (eight women) 
or because they had received antenatal care in 
another hospital (19 women). After the alloca- 
tion 21 women with twin pregnancies were 
excluded (12 in the SF-group and nine in the con- 
trol group) and so were 13 women with unccrtain 
dates of delivery (seven in the SF-group and six 
in the control group). A further 60 women were 
excluded after allocation because antenatal care 
had taken place elsewhere (28 in the SF-group 
and 32 in the control group) and 36 were 
excluded because of miscarriage (17 in the SF- 
group and 19 in the control group). 

The remaining 1639 women participated in 
the trial. They all had regular menstrual cycles 
with a known last period or had gestational age 
estimated by ultrasound before 20 weeks. On 
their first visit to the antenatal clinic the women 
were randomized into two groups by drawing a 
sealed opaque envelope containing a prqject 
number, which ranged from 1 to 1800. A n  

uneven number resulted in an allocation to  thc 
SF-group and an even number to the control 
group. 

SF- Group 

This consisted 01 804 women allocated to have 
SF-height rncasurements taken with a metric 
non-elxtic tape, each time thcy visited their 
midwife o r  the obstetncian at the antenatal clinic 
from 28 weeks gestation. The results were plot- 
ted on a rcference SF-growth chart and placed in 
the usual obstetric casc record. Thus the method 
was used as a screening test along with the other 
usual screening procedures. 

The SF-height was measured at least thrcc 
times in 632 pregnancies (79%), once or twice in 
121 (15Y0), but not a t  all in 51 pregnancies (5%) .  

Control group 

This consisted of 835 women allocated to  havc 
SF-height measurements taken with a fabric 
tape with no marks. Thc tape was cut off and was 
not measured until after the delivery. The SF- 
height was measured at  least three times in 655 
pregnancies (79%). once or twice in 138 (16%) 
but not at all in 42 pregnancies (5%). 

The SF-height was measured as described by 
Westin (1979) with the woman lying in the 
supine position, her legs straight, the uterus 
relaxed, an empty bladder and the fetus in a 
longitudinal position. The measurements were 
taken along the longitudinal axis of the uterus 
from the fundus uteri to  the upper part of the 
pubic symphysis. Correction was made for the 
position of the leading part of the fetus in the pel- 
vis as recommended by Westin (1979). 

'The reference SF-growth chart was derived 
from a population of 311 pregnant women from 
Copcnhagcn County and is used generally in the 
county. The 10th centile is taken as the lower 
limit of normal values and corrcsponds with the 
lower limit used by Westin (1977). An SF-curve 
was considered abnormal if it showed a fall of 
>20% for at least two consecutive values, or at 
least two values <loth centile. o r  the curve was 
static with at least three consecutive measure- 
ments with unaltercd values (Wallin et al. 1981, 
Isager et ul. 1985). 

These guidelines were agreed upon by the 
staff before the trial started, but as we can see 
retrospectively, they were not always followed. 

The usual screening proccdures in the obstet- 
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from the 29th week, using the 10th ccntile in the 
growth chart from the Danish National Board of 
Health (1970) as the lower limit of normal; 
maternal weight gain during pregnancy, rcgard- 
ing an average weight gain of <250 g in 4 weeks 
as suspicious. 

If any other diagnostic procedures or  treat- 
ments were prescribed duc t o  suspicion of 
IUGR,  thc pregnancy was categorized as 'sus- 
pected IUGR'. Diagnostic procedures indicated 
for suspected IUGR were ultrasound measurc- 
ments of biparietal diameter and cardiotoco- 
graphy (a non-stress tcst). 

The newborns were classified as SCiA if the 
birthweight was <loth centile (The Danish 
National Board of Health, 1976). A11 compro- 
mised infants were transferred to the intensive 
neonatal ward, situatcd in another hospital in 
the county. 

For calculation of significance, thc X*-test was 
used (limit of significance: P<O.O5). The 9S% 
confidence intervals are shown in parenthesis. 

Results 

There were only minor differences between the 
two groups in characteristics before pregnancy 
(Table l ) ,  and in the course of the present preg- 
nancy with regard to the prevalence of hydram- 
nios (>1.5 litres) (nine in the SF-group and 
scvcn in the control group) and of bleeding (89 in 
the SF-group and 94 in the control group). Albu- 
miiiuria occurred in 26 pregnancies in the SF- 
group and in 24 in the control group. Hyper- 
tension, both essential and pregnancy-induced 
(after 20 weeks). was found in 35 pregnancies in 
the SF-group and in 33 in the control group. 

Suspicion of IUGR arose in 10% of the preg- 
nancies in both groups (83 in the SF-group and 
85 in the control group). In almost half of these 

Table 1 .  Characteristics before pregnancy in the two 
groups 

Factor 

SFgi  oup Control 
(n-804) (n=835) 

I t  (%) n (Yo) 

Parity 
0 43 1 
1 280 
2 76 
3 12 
> 3  5 

<20 18 
2S29 43 1 
3S39 339 
>39 16 

SGA-infants 19 
Birthweight <2500 g 

(unknown gest.age) 5 
Perinatal death 7 

> Y cigarettes/day* 160 

> 5 drinkslday' 6 

Slender 294 
Normal 43 1 
Slight overweight 61 
Scverc ovcrwcight 16 
Unknown 2 

Maternal age (ycars) 

Prcvious deliveries 

Smoking 

Alcohol consumption 

Maternal weight classt 

438 
288 
88 
14 
7 

13 
466 
34 1 
15 

18 

4 
8 

156 

6 

315 
441 
60 
16 
3 

*At the first visit to the antenatal clinic. 
?Body mass indcx (National Food Agency of 
Denmark 1987) in thc non-pregnant state. 

ric department included measurement of pla- 
cental lactogen hormone in the 34th week, 
taking the 2.5 centile as the lower limit of normal 
(Lindberg & Nilsson 1973); fetal weight estimate 

Table 2. Prediction of SGA-infants in the SF-group compared with the control group 

SF-group Control Sk-Control (Yo) 
(n=804) (n=835) (95%" CI) 

Sustained suspicion of IUGR II (YO) 42 (5.0%) 49 (6.0%) -0.6 (-2.9 to 1.6) 
SGA-infants n ('YO) 61 (7.6%) 48 (5.7%) 1.8 (-0.6 to 4.3) 
Prcdictivc value of pathological 

Prcdictivc value of normal 
variable 17/42 (40.5%) 23/49 (46.9%) -6.5 (-27.2 to 14.3) 

variable 7181762 (94.2%) 7611786 (96.8%) -2.6 (-4.7 to -0.5) 
Sensitivity 17/61 (27.9%) 23/48 (37.9%) -20.1 (-38.5 to -1.6) 
Specificity 7181743 (96.6%) 7611787 (96.7%) -0.1 (-1.9 to 1.8) 
Accuracy 7351804 (91.4%) 784/835 (93.9%) -2.5 (-5.0 to 0.1) 

~~ 

SGA, small-for-gestatiorial age. SF, symphysis fundal height. IUGR. intrauterine growth retardation. 
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Table 3. Diagnostic proccdurcs and intcrventions due to suspicion of intrauterine growth retardation 

St-group (n=804) Control (r2=835) SF-Control (%) 
r7 (7) n (%) (957" C1) 

Sick-leave I0 (1.2) 12 (1.4) -0.2 (-1.3 to 0.9) 
Hospitalized 15 (1.9) 8 (1.0) 0.9 (-0.2 to 2.1) 

Elective 4 (0.5) 7 (0.8) -0.3 (-1.1 to 0.5) 
hmcrgency 5 (0.6) 6 (0.7) -0.1 (-0.9 t o  0.7) 

Induction of labour 17 (2-1) 21 (2.5) -0.4 (-1.9 to 1.1) 
Caesarean section 

CTG (non-strcss test) 48 (6.0) 50 (6.0) -0.02 (-2.3 to 2.3) 
Ultrasound (BPD) 59 (7.3) 60 (7.2) 0.2 (-2.4 10 2.7) 

No significant differences between the two groups were found (P>O.O5). 
CTG, cardiotocography. BPD, fetal biparietal diameter 

suspicion was withdrawn before delivery (Table 
2), leaving 42 ( 5 % )  in the SF-group and 49 (6%) 
in the control group. Table 2 shows the pre- 
dictive values, sensitivity, specificity, and accu- 
racy of suspicion or  no suspicion of IUGR. Thc 
difference between the sensitivities was -20% 
(95% CI -38.5 to -1.6) and the difference 
between the predictive values of no suspicion of 
TUGR was -2.6% (-1.7 to 0.5), favouring the 
control group. 

There were no significant differences between 
the two groups in  respect of diagnostic proce- 
dures and interventions due to suspicion of 
IUGR (Table 3). Neither were there any signifi- 
cant differences in fetal outcome. The number of 
SGA-infants. perinatal deaths. and infants 

Table 4. Fetal outcome 

transferred to neonatal ward were similar in the 
two groups (Table 4). and the diagnoscs from thc 
neonatal ward did not show any significant 
differences (Tahle 5 ) .  Of the 109 SGA-infants, 
23 (21Y0, 95% CI 13 to 29) were transferred to 
the neonatal ward, compared with 4% (95% C1 
3 to 5 )  of thc AGA infants. Eleven (48%) of the 
transferred SGA-infants were born before 36 
completed weeks. 

There were 11 perinatal deaths (Table 3):  two 
infants had major malformations, two had 
umbilical cord complications and one was found 
to have a serious placental insufficiency. One 
infant died 2 days after birth because of throm- 
bosis of the inferior caval vein; five intrauterine 
deaths were unexplained. 

SF-group (n=804) Control (n=835) SF-CCIII~IOI (%) 
n (%) n ("h) ( Y m "  C1) 

Girls 406 403 
Boys 396 430 
Sex unknown 2 2 
Major malfornialions 13 ( 1.6) 19 ( 2.2) -0.7 (-2.0 to 0.7) 
SGA 61 ( 7.6)  48 ( 5.7) 1.8 (-0.6 to 4.3) 
Apgar score at 1 inin 
t4 9 ( 1.0) 10 ( 1.0) -0.1 (-1.1 to 1.0) 
<8 96 (12.0) 103 (12.0) -0.4 (-3.6 to 2.8) 

<4 4 ( 0.5) 4 ( 0.5) 0.02 (-0.7 to 0.7) 
<8 10 (14 )  11 ( 1.0) -0.1 (-1.2 t o  1.0) 

Pcrinatal deaths 6 ( 0.7) 5 (0.6) 0.2 (-0.7 to 0.9) 

Apgar scorc at 5 niin 

Umbilical artery blood 
p r w - 1 5  251196 361201 -5.2 (12.3 to  1.9) 

Transferred to neonatal 
ward 43 ( 5 4 )  42 ( 5.0) 0.3 (-1.8 10 2.5) 

SGA, Small-for-gcstational-age. 
N o  significant differences between the two groups were found (P10.05) .  
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Table 5. The final diagno\i\ on  thc 85 infants, transferred t o  the neonatal ward 

SF-group (n=43) Control (n=42) SF-Control (Yo)  
n (Y") n (7") (95% CI) 

SGA 11 (25.6) 12 (28.6) -3.0 
Dysmature 8 (18-6) 8 (19.0) -0.4 
Asphyxia 15 (34.9) 8 (19.0) 15.8 
RDS 10 (23.3) 8 (19.0) 4.2 
Prctcrm 20 (36.5) 19 (JS.2) 1.3 
Aspiration 5 (11.6) 6 (14.3) -2-7 
Sepsis 5 (11.6) 4 ( 9.5) 2.1 
Hypcrbilirubinaemia 8 (18.6) 7 (16.7) 1 .Y 
Hypogiycaemia 9 (20.9) 8 (19.0) 1.9 
Malformations 9 (20.9) 5 (11.9) 9.0 
Scizurcs 1 ( 2.3) 2 ( 4.8) -2.4 

SGA. Small-for-gestational age. RDS, respiratory distress syndrome. 

(-22.2 to 16.2) 

(- 3.3 to 35.0) 

(-20.2 to 22.8) 

(-17.3 to 16.4) 

(-134 to 21.8) 

(-17.1 10 11.8) 
(-11.2 to 15.4) 
( -  14.5 to 18.4) 
(-15-3 to 19.1) 
(- 7.0 to 25.0) 
(-10.4 to 5.5) 

Discussion 

The object of searching for TUGR in antenatal 
care is, of course, to  obtain 'better and bigger 
babies'. Once IUGR is suspected, our means of 
corrccting this condition arc limited and have 
not been shown to be effective. l h e  available 
means are intensified surveillance or termina- 
tion of pregnancy to prevent perinatal death or 
severely affected infants. 

The hypothesis, that introduction of SF- 
measurements would give a more accurate pre- 
diction of SGA-infants in the SF-group, was not 
proven, with a risk of 20% of overlooking a 
difference in accuracy ol3% or  more. In lact we 
found bettcr sensitivity and bctter prediction of 
the AGA-infants in the group with masked 
measurements. 

Therc was no differencc in the number of 
pregnancies in which suspicion of TUGR arose, 
and consequently we did not find more diagrios- 
tic procedures and intervcntions due to  suspi- 
cion of TUGR in the SF-group. 

'l'he introduction of SF-measurements did not 
influence fetal outcome. With the sample size in 
this investigation, we had a 20% risk of over- 
looking a 3% difference in the nuniber of SGA- 
infants and infants transferred to the neonatal 
ward, and a risk greater than 60% o f  overlook- 
ing a decrease in perinatal mortality up to 0.1%. 
Though the SF-measurements werc of no diag- 
nostic assistance in the antenatal clinic in this 
investigation, the lack of statistical significance 
docs not neccssarily mean, that SF-mcasurc- 
mcnts have no diagnostic valuc in thcmselves. 

In the SF-group the SF-measurements may 
have been influenced by the knowledge of ges- 
tational age and fetal weight estimates. Before 

initiating this trial we plotted thc fetal wcight 
estimate against SF-measurements and found no 
correlation. l h e s e  values were taken from a 
retrospective pilot study. Thus, in a clinical set- 
ting, the measurements may be influenced by the 
general impression of the fetus being normal or 
SGA. If so, masked SF-measurements, as in our 
control group, should give bcttcr predictive 
values than SF-measurements in the SF-group. if 
the mcasurements have any additional value in 
detecting IUGR. The value of a diagnostic 
method will depend on the general clinical cir- 
cumstances into which it is introduced. The 
beneficial effect of a screening method, such as 
SF-measurements, on neonatal condition 
depends not only on the predictive values 01 the 
method, but also on the value of the additional 
diagnostic procedures, the proper reaction to 
pathological values, and the possibilities of cor- 
recting or preventing adverse outcomes. 

Even though we have not shown any improve- 
mcnt of the condition of the newborn it may still 
be important to  be able to predict the birth of a 
SGA-infant as accurately as possible. 
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