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Chapterr 5 

Effectivenesss of detection of intrauterine growth 
retardationn by abdominal palpation as screening test 

inn a low-risk population: an observational study 

Jokee M.J. Bais, Martine Eskes, Maria Pel, Gouke J. Bonsel, Otto P. Bleker 

EuropeanEuropean Journal of Obstetrics & Gynecology and Reproductive Biology, 2004;116:164-9 

Abstract t 

Objective:Objective: To evaluate the performance of abdominal palpation as a screening test for intrauterine 
growthh retardation (IUGR) in a low-risk population, under standard practice conditions. 

StudyStudy Design: Population-based observational study of 6318 consecutive low-risk singleton pregnancies. 
Thee Dutch obstetric system distinguishes low- from high-risk pregnancies. In the low-risk group abdominal 
palpationn as screening test is performed by midwives. If a complication, like IUGR, during prenatal care is 
assessed,, the women is referred to a consulted obstetrician. Ultrasound is performed by the consulted obste-
trician.. In case of sustained suspicion the women is selected as high risk. Outcome parameters: severe small 
forr gestational age (SGA) birth weight p<2.7>, all SGA birth weightp< 10, operative delivery, neonatal mor-
bidityy and perinatal mortality. Screening value of abdominal palpation, abdominal palpation combined with 
ultrasound,, and the performance of high-risk selection was assessed by conventional performance measures. 

Results:Results: Abdominal palpation as a screening test for IUGR is of limited value: the observed sensitivities 
weree 28% for severe SGA and 21% for SGA p<, 10. After ultrasound in case of sustained suspicion, the sen-
sitivityy in detection of severe SGA was 25% and positive predictive value (PPV) 16%. In detection of SGA 
p<p< 10 sensitivity was 15% and PPV 55%, which means 45% were false positives. The sensitivity of the Dutch 
obstetricc system in selection of high-risk pregnancies in detection of severe SGA was 53%, in detection of 
SGA/><100 37%. Perinatal mortality was 0.9% (57/6318) and 32% of these cases were SGA. Six cases of fetal 
deathh were unrecognised during prenatal care (0.09%) and seem preventable. The prevalence of a 5 min Ap-
garr score <7 was significantly higher in the SGA infants if SGA was defined as/?<10. 

Conclusions:Conclusions: The diagnostic performance of abdominal palpation as a screening test for IUGR detec-
tionn in a low-risk population is disappointing. However, various stratagems such as routine ultrasound do 
nott improve detection rate nor perinatal morbidity and mortality. 

Keywords:Keywords: Intrauterine growth retardation (IUGR); Small for gestational age (SGA); Diagnosis; Prenatal; 
Detection;; Sensitivity and specificity; Low-risk population 

5.1.. Introduction 

Itt is of great importance to detect SGA infants before birth, during prenatal care. 
Growth-retardedd infants have an elevated risk for fetal distress and fetal death during 
pregnancyy and delivery, so intensified monitoring during pregnancy and delivery 
seemss justified. Screening for IUGR is therefore considered a priority of prenatal 
caree [1-3]. Although IUGR is strongly related to hypertensive disorders, half of all 
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growth-retardedd infants are delivered by mothers without any apparent medical or ob-
stetricc complications. In these women, abdominal palpation is the only screening test 
forr IUGR: detection of IUGR depends on the effectiveness of abdominal palpation. 

Inn the Dutch obstetric care system a clear distinction is made between low- and 
high-riskk pregnancies. Independent midwives perform prenatal, natal and postnatal 
caree in women with low-risk pregnancies. Definitions and procedures related to the 
riskk assessment are firmly grounded in professional training and extensive guidelines 
[4].. Cases with a medical or obstetric history, which predisposes to pregnancy compli-
cations,, are considered as high risk and referred to obstetricians for specialist care 
throughoutt pregnancy and delivery. If complications arise during pregnancy, like sus-
pectedd IUGR, the women are referred to obstetricians. When obstetric pathology is 
confirmedd and high risk is established, the obstetrician takes over prenatal and perina-
tall  care. If the suspected risk factor or complications can be ruled out, the woman is 
referredd back to the midwife. 

Thiss chapter investigates the performance of abdominal palpation as a screening 
testt to detect IUGR in a low-risk population, and ultrasound as a diagnostic test per-
formedd by consulted obstetricians in women referred for suspected IUGR. In addi-
tion,, we studied the detection rate of IUGR in all patients who were initially low risk, 
butt were referred from midwives to obstetricians and consequently labelled as high 
riskk due to e.g. hypertensive disorders and blood loss. Perinatal mortality and neonatal 
morbidityy related to IUGR were studied. 

5.2.. Methods 

Thee 'Zaanstreek obstetrical database' registered all pregnancies in a complete geo-
graphicall  cohort. The study group consisted of all women with a last period between 
Januaryy 1990 and July 1994, starting prenatal care before 20 weeks of gestation. Ge-
stationall  age was confirmed by ultrasound in all cases. We included in our cohort only 
casess of initially low risk at 20 weeks of gestation, singleton pregnancies. Women who 
deliveredd between 16 and 20 weeks of gestation, or gave birth to an infant of less than 
5000 g (WHO classification [5]) were excluded. 

Wee recorded all interventions performed by midwives related to risk management, 
likee referral to the obstetrician due to suspected IUGR or due to any other specified 
reasons;; these reasons may relate to IUGR as e.g. hypertension or threatening preterm 
labour.. The subsequent diagnostic and, if relevant, therapeutic process was recorded 
includingg the result of the risk assessment of the obstetrician and the final pregnancy 
outcome. . 

Infants'' birth weights were recorded and classified into centiles using the Amster-
damm growth chart [6]. IUGR was defined as 'severe' small for gestational age (SGA) 
forr birth weights below 2.3rd centile (p<23), and as 'all' SGA for birth weights below 
10thh centile (p<\0). Moderate SGA was defined as SGA birth weights between 2.3rd 
andd 10th centile (2.3< p<\0), AGA (appropriate for gestational age) as birth weights 
abovee 10th centile (p>\0). 
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Thee diagnostic performance of abdominal palpation as screening test was derived 
fromm the number of SGA infants born in the group cases selected by midwives as sus-
pectedd for IUGR, compared to the number of SGA infants born in the group unsus-
pectedd for IUGR. 

Secondly,, the performance of ultrasound as diagnostic test in the group referred for 
IUGRR was derived from the number of SGA infants born in the group labelled by the 
obstetriciann as IUGR and high risk, compared to the number of SGA infants born in 
thee group unsuspected for IUGR plus the number of SGA infants born in the group 
referredd back to the midwife after normal ultrasound - suspicion for IUGR not sus-
tained. . 

Finallyy we judged the performance of prenatal surveillance of high-risk selection. 
Thee diagnostic performance of this risk selection in general was derived from the num-
berr of SGA infants born in the group referred and labelled as high risk during prenatal 
care,, regardless the cause of referral, relative to the number of SGA infants born in the 
nott referred low-risk group. 

Forr outcome measurement we recorded neonatal morbidity and perinatal mortal-
ityy in S G A / J < 2 . 3, 2.3< p<10 and AGA (p>\0), and mode of delivery. Operative de-
liveryy was defined as caesarean section (CS) or instrumental delivery. Neonatal mor-
bidityy was defined as 5 min Apgar score <7, neonatal seizures, neonatal admission >7 
days,, and phototherapy. Perinatal mortality was defined as fetal death, mortality dur-
ingg delivery or death within the first week of life. 

5.2.1.5.2.1. Statistics 

Thee diagnostic value of abdominal palpation as a screening test for IUGR and the 
Dutchh obstetric system of risk assessment during pregnancy was assessed by conven-
tionall  statistical measures (sensitivity, specificity and positive and negative predictive 
values,, likelihood ratio for a positive and for a negative test result, pre- and post-test 
odds).. This descriptive study did not aim at hypothesis testing, hence sample size con-
siderationss do not apply. The SPSS statistical package was used for statistical evalua-
tion.. Fisher's exact test was applied to compare operative delivery and neonatal mor-
bidityy in severe and SGA infants. 

5.3.. Results 

Fromm January 1990 to July 1994, midwives registered 6725 women for prenatal 
care.. Of these 46 women (0.7%) were considered high risk and referred to the obstetri-
ciann for prenatal care before 20 weeks of gestation, and 52 (0.8%) were referred be-
causee of multiple pregnancies. Excluded from analysis were 200 women who delivered 
betweenn 16 and 20 weeks of gestation (3.0%), 14 women who delivered a fetus with a 
birthh weight less than 500 g (0.2%), and 95 women who moved out of the region and 
weree lost to follow up (1.4%). The final study group consisted of 6318 women of initi -
allyally low-risk, singleton pregnancies. 
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Severee SGA (p<2.3) occurred in 93 (1.5%) infants, and SGA (p<10) in 536 (8.5%) 

infants. . 

5.3.1.5.3.1. IUGR detection by abdominal palpation as screening test 

Tablee 5.1 shows the diagnostic performance of IUGR by abdominal palpation. 
Duringg pregnancy, 350 (5.5%) women were selected and referred for suspected 
IUGR.. The mean gestational age at referral was 32.6 weeks (standard deviation 
3.71).. Among these 350 pregnancies, only 26 of the 93 severe SGA infants were lo-
cated.. Thus 67 pregnant women with severe SGA infants were not referred, and the 
diagnosiss of severe SGA was missed. Consequently, abdominal palpation as a screen-
ingg test for severe SGA had a sensitivity of 28%, a specificity of 95%. The prior prob-
abilityy (^prevalence) was 1.5%, the posterior probability (^positive predictive value) 
rosee to 7%. The likelihood ratio for a positive test was 5.4 (Table 5.1). 

Fromm the 536 SGA infants p<10, 114 infants were correctly diagnosed. Thus, 422 
pregnantt women with SGA infants were not referred, and the diagnosis of SGA was 
missed.. Screening by abdominal palpation for SGA (p<\0) had a sensitivity of 21%, 
andd a specificity of 96%. The prior probability (^prevalence) was 8.5%, the posterior 
probabilityy (^positive predictive value) rose to 32%. The likelihood ratio for a positive 
testt was 5.2 (Table 5.1). 

Afterr ultrasound, performed by consulted obstetricians, the diagnosis IUGR was 
sustainedd in 147 of the 350 referred women for suspected IUGR and consequently de-
signedd as being at high risk. Of these 147 pregnancies, 23 infants (16%) were born se-
veree SGA (p<2.3). Three pregnant women gave birth to severe SGA infants after refer-
rall  back to the midwife. These women received routine antenatal care as performed by 
midwivess in low-risk pregnancies. 

Tablee 5.1 
Diagnosticc performance of abdominal palpation as screening test and ultrasound performed by consulted 
obstetricianss as diagnostic test in the pre-screened group selected by abdominal palpation for detection of 
severee SGA infants (p<2.3) and SGA (/><10) in a cohort of 6318 low-risk women 

Parameter r 

Prevalencee (%) 
Sensitivityy (%) 
Specificityy (%) 
Ppvaa (%) 
LRb b 

Npvcc (%) 

LRd d 

Abdominall  palpation 
P<23 P<23 

1.5 5 
27.9 9 
94.8 8 

7.4 4 
5.4 4 

98.9 9 
0.8 8 

95%% CI 

(19.0-37.0) ) 
(94.2-95.4) ) 
(4.7-10.1) ) 
(3.8-7.5) ) 

(98.6-99.1) ) 
(0.7-0.9) ) 

p<\0 p<\0 

8.5 5 
21.3 3 
95.9 9 
32.6 6 
5.2 2 

92.9 9 
0.8 8 

95%% CI 

(17.8-24.7) ) 
(95.4-96.4) ) 
(27.7-37.5) ) 
(4.2-6.4) ) 

(92.3-93.6) ) 
(0.8-0.9) ) 

Abdominall  palpation+ultrasound 

p<23p<23 95% CI 

1.5 5 
24.77 (15.9-33.5) 
98.00 (97.7-98.4) 
15.66 (9.8-21.5) 
12.44 (8.3-18.5) 
98.99 (98.6 99.1) 
0.88 (0.7-0.9) 

p<\0p<\0 95% CI 

8.5 5 

15.11 (12.1-18.1) 
98.99 (98.6-99.1) 
55.11 (47.1-63.1) 

1.99 (1.4-2.6) 
92.66 (92.0-93.3) 
0.99 (0.8-0.9) 

aPositivee predictive value. 
bNegativee predictive value. 
cLikelihoodd ratio for a positive test. 
dLikelihoodd ratio for a negative test. 
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Iff  we combined abdominal palpation as screening test and ultrasound as diagnos-
ticc test, detection rate of SGA (p<2.3) was 25%. Prior probability was 1.5% and raised 
nine-foldd to a posterior probability of 16%. 

Iff  we denned SGA as/><10, from these 147 pregnancies, 81 infants (55%) were 
bornn SGA, and 33 SGA infants were born from, afterwards, unjustly referred back 
womenn (false negatives). Detection rate after abdominal palpation and ultrasound of 
SGAA  (p< 10) was 15%. Prior probability was 8.5% and raised to a posterior probability 
off  55%. 

5.3.2.5.3.2. The Dutch obstetric system of high-risk selection during pregnancy as diagnostic 
methodmethod of IUGR 

Fromm the original cohort of 6318 women, 147 were diagnosed as IUGR and se-
lectedd as high risk. Another 1134 were selected as high risk for other complications 
duringg prenatal care. The diagnoses in these women are given in Table 5.2. IUGR can 
alsoo be present or develop later on in these women, by chance or by pathophysiological 
association.. We also studied the diagnostic performance for all these referrals, e.g. one 
womann was referred for non-vertex, but was diagnosed as IUGR by the obstetrician. 
Off  the 1263 cases referred during pregnancy for other reasons (with a viable fetus) an-
otherr 22 severe SGA infants were. Adding these 22 to the 23 infants diagnosed as 
IUGRR after referral for this reason, prenatal selection of high risk during pregnancies 
ass a screening method for severe SGA had a sensitivity of 48%, a specificity of 80%. 
Definedd SGA as/><10, sensitivity was 35%, specificity 81%. 

Deliveryy by caesarean section was most prevalent in severe SGA (24%), less in 
moderatee SGA (2.3< p<\0) cases (8%) and low in AGA cases (4%) (Table 5.3). 

Tablee 5.2 

Reasonss for classifying pregnancies as high risk during prenatal care after 20 weeks of gestation of initially 
low-riskk pregnancies 

udyy cohort 
igh-riskk pregnancies 
Fetall  death 
Abnormalityy ultrasound 
Hypertensivee disorder 
Growthh retardation 
Placental/bleeding g 
Threateningg preterm 
Non-vertexx lie 
Postterm m 
Others s 

N N 

6318 8 
1281 1 

18 8 
9 9 

290 0 
148 8 
38 8 
97 7 

262 2 
279 9 
140 0 

% % 

100 0 
20 0 

1 1 
1 1 

23 3 
11 1 
3 3 
8 8 

20 0 
22 2 
11 1 

P<2.3 P<2.3 
N N 

93 3 
49 9 
4 4 
4 4 

14 4 
23 3 
2 2 

--
1 1 
1 1 
--

% % 

1.5 5 
53 3 
8 8 
8 8 

29 9 
47 7 
4 4 

--
2 2 
2 2 
--

/><10 0 
N N 

536 6 
196 6 

8 8 
4 4 

53 3 
82 2 
3 3 
8 8 

22 2 
9 9 
7 7 

% % 

8.5 5 
37 7 
4 4 
2 2 

27 7 
42 2 

1 1 
4 4 

11 1 
5 5 
4 4 
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Tablee 5.3 
Operativee delivery and neonatal morbidity in 6261 neonates (57 perinatal deaths excluded) 

Caesareann section 
Distress/susp.. IUGR 

Vaginall  delivery 
Instrumentall  del. 
Instr.. fetal distress 

ASS 5 min <7 
Neonatall  seizures 
Neonatall  adm. >7 dd 
Termm delivery 

ASS 5 min <7 
Neonatall  seizures 
Phototherapy y 
Neon.. adm. >7 dd 

p<2.3, p<2.3, 
V=833 (%) 

19 9 
89 9 
77 7 
7.8 8 
6.3 3 
2.4 4 
1.2 2 

18 8 
87 7 
0 0 
1.4 4 
4.2 2 

19 9 

2.3</><10, , 
V=4355 (%) 

7 7 
69 9 
93 3 
7.7 7 
7.9 9 
4.4 4 
0 0 
5.7 7 

95 5 
3.9 9 
0 0 
1.2 2 
5.1 1 

p>\0, p>\0, 
N=5143N=5143 (%) 

4 4 
23 3 
96 6 
10.9 9 
5.9 9 
2.2 2 
0.1 1 
2.2 2 

96 6 
Ï.9 9 
0.1 1 
0.9 9 
1.9 9 

Cut-offf  level 

/»(2.3) ) 

0.00* * 
0.00* * 

0.68 8 
0.41 1 
0.72 2 
0.11 1 
0.00* * 
0.00* * 
0.41 1 
0.07 7 
0.03* * 

0.00* * 

a a 

/>(10) ) 

0.00* * 
0.00* * 

0.03* * 
0.00* * 
0.01* * 
0.54 4 
0.00* * 
0.06 6 

0.04* * 
0.40 0 
0.13 3 

0.00* * 

aFisher'ss exact test. 

5.3.3.5.3.3. Perinatal morbidity and mortality related to IUGR 

Thee prevalence of neonatal seizures was similar in the SGA groups and AGA, 
althoughh the prevalence of a 5 min Apgar score <7 was significantly higher in the 
SGAA using a cut-offlevel of^<10 (Table 5.3). However, severe SGA infants registered 
moree often phototherapy and neonatal admission exceeding 7 days. 

Perinatall  mortality in the total study cohort of initially low-risk pregnancies was 
0.9%% (57/6318). About one third of these cases occurred in the group of SGA infants; 
100 fetal deaths, four intrapartum deaths, and four infants died within the first week of 
lif ee (Table 5.4). Of these 18 infants, 10 were SGA and not diagnosed as IUGR during 
prenatall  care, seven cases were/K2.3 and three were 2.3< /><10. Three infants had 
lethall  congenital anomalies, one case of placental abruption and in four the cause of 
deathh was extreme growth retardation. 

5.4.. Discussion 

Intrauterinee growth retardation (IUGR) is a major problem in obstetrics, related to 
importantt perinatal morbidity and mortality. We established the diagnostic perfor-
mancee of abdominal palpation for IUGR screening under routine practice conditions 
inn a cohort of 6318 consecutive, initially low-risk pregnancies (the prevalence of 1.5% 
severee SGA (p<2.3) and 8.5% SGA (p<\Q) infants confirms we deal with a low-risk 
population). . 

Wee conclude that IUGR surveillance by abdominal palpation for the detection of 
IUGRR is modest at best from a sensitivity point of view. Only 1 /4 of all severe SGA 
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Tablee 5.4 
Perinatall  deaths p< 10 

Referral l 
Reason n GAA ref.a 

(weeks) ) 

Perinatall  death 
GAA birthb Weight 
(weeks)) (g) 

P P Causee of death 

1. . 
2. . 
3. . 
4. . 
5. . 
6. . 
7. . 
8. . 
9. . 
10. . 

growthh retardation 
fetall  death 
fetall  death 
fetall  death 
fetall  death 
fetall  death 
fetall  death 
growthh retardation 
fetall  death 
fetall  death 

Intrapartumm deaths 
1. . 
2. . 
3. . 
4. . 

fetall  death 
fetall  death 
growthh retardation 
growthh retardation 

22 2 
27 7 
33 3 
41 1 
28 8 
41 1 
34 4 
38 8 
40 0 
28 8 

39 9 
37 7 
34 4 
39 9 

Deathss within the first week 
1. . 
2. . 
3. . 
4. . 

floatingg head 
hypertension n 
PROM M 
growthh retardation 

38 8 
25 5 
39 9 
36 6 

30 0 
27 7 
33 3 
41 1 
28 8 
41 1 
34 4 
39 9 
40 0 
28 8 

39 9 
37 7 
40 0 
40 0 

41 1 
27 7 
39 9 
36 6 

aGAA ref, gestational age of referral to secondary care. 
bGAA birth, gestational age at birth. 

infantss was selected for suspected growth retardation and referred for ultrasound as 
diagnosticc test. Despite the fact that the prior probability of 1.5% raises more than 
four-foldd to a posterior probability of 7.4% after a positive test result, still 3/4 of all 
severee cases were missed by screening. 

Additionall  ultrasound in the selected group improved the positive predictive value, 
butt decreased sensitivity due to false negatives, e.g. unjustly referred back cases (Table 
5.1).. Detection rate of severe SGA was 25%, of SGA defined as/?<10 it was 15%. 

Iff  we include in our analysis the women referred and selected as high risk during 
prenatall  care for other reasons, the sensitivity of the system is higher as another 22 vi-
ablee severe SGA cases and another 107 viable SGA cases were detected (Table 5.2). 

Thiss is an observational study under 'care as usual'conditions. Detection of growth 
retardationn can be based on different patterns of recognition; either a previous growth-
retardedd infant or obstetric pathology related with growth retardation like hyperten-
sivee disorders, or suspected by abdominal palpation. In our study the first pattern 
doess not apply, as we included only women with an uneventful medical and obstetrical 
history. . 

Thee unique feature of our study is the description of the diagnostic performance of 

670 0 
605 5 

1150 0 
1765 5 
580 0 

2590 0 
1130 0 
2375 5 
2725 5 
775 5 

2415 5 
2450 0 
2710 0 
2990 0 

2320 0 
645 5 

1500 0 
1940 0 

<2.3 3 
<2.3 3 
<2.3 3 
<2.3 3 
<2.3 3 
<2.3 3 
2.33 10 
2.3-10 0 
2.3-10 0 
2.3-10 0 

<2.3 3 
2.3-10 0 
2.3-10 0 
2.33 10 

<2.3 3 
<2.3 3 
<2.3 3 
2.3-10 0 

IUGR R 
IUGR R 
IUGR R 
IUGR R 
trisomyy 21 
cong.. hart defect 
IUGR R 
IUGR R 
IUGR R 
placentall  abruption 

trisomyy 21 
IUGR R 
asfyxiaa breech delivery 
asfyxia a 

lethall  cong. defect 
IUGR R 
trisomyy 18 
asfyxia a 
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eachh diagnostic step in IUGR detection, abdominal palpation alone, the addition of 
ultrasoundd (Table 5.1), and ultimately the effect of labelling as high risk in general (Ta-
blee 5.2), in an initially low-risk group. We think that our results are applicable to all 
situationss of abdominal palpation as a screening test for IUGR in a low-risk popula-
tion. . 

Feww studies like ours exist, as most studies from literature were designed for the 
purposee of IUGR screening. Several studies report from prenatal detection of SGA, 
butt no results are described for abdominal palpation as solitary screening test for 
IUGR. . 

Al ll  studies used/?<10 as cut-offlevel. In the study of Rosenberg et al. of 226 retro-
spectivee evaluated SGA cases, 73 (32%) were suspected prenatal by abdominal palpa-
tionn in a population of low- and high-risk pregnancies [7]. Kean and Liu selected a 
studyy population of 2060 women who were low risk for SGA (women with over- and 
underweightt were excluded) [8]. SGA was suspected in 61 women and 25 of these were 
SGA,, sensitivity was 19%, specificity 98%. Hall et al. described a detection rate of 44% 
duee to antenatal detection 'on inspection and palpation' in a combined low- and high-
riskk group of 1884 women [9]. 

Lindhardd et al. performed a randomised controlled trial on IUGR screening com-
paringg abdominal palpation versus abdominal palpation combined with SF height 
measurementt [10]. In both groups, 10% was selected as IUGR. Regrettably they do 
nott state the sensitivity of these two raw screening methods. After ultrasound and 
otherr diagnostic tests the result in the abdominal palpation group for detection of 
SGAA (p<10) was 48%, and 28% in the abdominal palpation combined with SF height 
measurementt group. This is not only disappointing, but also hard to explain. 

Inn our study the selection of high risk in general (Tables 5.2 and 5.3) had a sensitiv-
ityy of 53% (if death fetuses were excluded 48%) and a specifity of 80% for severe SGA 
infantss and a sensitivity of 37% (if death fetuses were excluded 35%) and a specifity of 
81%)) for SGA infants (p<\0). This could be compared with retrospective studies who 
describee prenatal IUGR detection in combined low- and high-risk populations. Hep-
burnn and Rosenberg found a sensitivity of 26.3%), specificity of 95.6%, Hall et al. a 
sensitivityy of 43.9%, specificity of 87.8%. Rosenberg et al. found that 47%o of their 
groupp was subjected to further test of fetal well-being [7,9,11]. Backe and Nakling de-
finedd detection as treatment or monitoring of growth retardation [12]. Almost all wo-
menn had ultrasound, but they do not describe the screening method otherwise than 
'antenatall  care' (sensitivity 14%), specificity 100%). 

Mortalityy rate in severe SGA infants was 12%, in moderate SGA infants 2% and in 
AGAA infants 0.7%. The key question is whether the 18 deaths (Table 5.4) with severe or 
moderatee SGA were preventable. Four were not, due to lethal congenital anomalies 
(«=3)) and placental abruption (n=\). Four cases (Table 5.4, cases 1,2, 5, 16) were due 
too extreme growth retardation and would not have been intervened in the period of 
dataa collection. In the remaining 10 cases prevention is an issue. Four cases (Table 
5.4,, cases 8, 13, 14, 18) were labelled antenatally as IUGR and delivered under respon-
sibilityy of an obstetrician with electronic heart rate monitoring. Six cases of fetal death 



EffectivenessEffectiveness of detection of intrauterine growth retardation by... 121 

occurredd in this group of unrecognised IUGR (Table 5.4, cases 3, 4, 7, 9, 11, 12). These 
sixx cases, 0.09% of the cohort, seem preventable. 

Thee prevalence of a 5 min Apgar score <7 was significantly higher in the SGA in-
fantss if SGA was defined as p< 10, a risk of severe neurologic morbidity and mortality 
[13],, although the rate of neonatal seizures was not significantly different. 

Wil ll  routine ultrasound in a low-risk population increase detection rate of SGA in-
fantss and decrease mortality rate? A systematic review to assess the effect on preg-
nancyy outcome of routine late pregnancy ultrasound showed no difference in interven-
tionn or morbidity, nor improvement in overall perinatal mortality [14]. While benefits 
aree unclear the disadvantages are apparent. A historical prospective study in Germany 
showedd a sensitivity of SGA detection of 32% but a five times higher rate of preterm 
delivery,, mainly as a consequence of medical intervention [15]. The proportion of low 
Apgarr score and cord pH was not significantly different in detected and undetected 
cases. . 

Wee conclude that in low-risk women the detection rate for IUGR needs improve-
ment.. Accurate detection of IUGR is a major challenge of any future system of prena-
tall  care. Maybe abdominal palpation can be refined by fundal height measurement on 
customisedd antenatal growth charts, as proposed by Gardosi and Francis [16]. This 
applicationn and routine ultrasound in women with low-risk pregnancies deserve thor-
oughh evaluation with respect to acceptance, benefits and costs and risk of iatrogenic 
interventions. . 

Acknowledgements s 

D.M.R.. van der Borden, J.W. van der Slikke, the midwives and obstetricians of the 
Zaanstreekk put a lot of effort in the Zaanstreek database. 

References s 

[1]]  Bakketeig LS. Current growth standards, definitions, diagnosis and classification of fetal growth retar-
dation.. Eur J Clin Nutr 1998;52:S1^4. 

[2]]  Mclntire D, Bloom SL, Casey BM, Kenneth J, Leveno J. Birth weight in relation to morbidity and mor-
talityy among newborn infants. N Engl J Med 1999;340:1234-8. 

[3]]  Isaksen CV, Laurini RN, Jacobsen G. Pre-pregnancy risk factors of small-for-gestational-age births 
andd perinatal mortality. Acta Obstet Gynecol Scand Suppl 1997;165:44-9. 

[4]]  List of obstetric indications. Obstetric Manual (Verloskundig Vademecum). English abridged version 
http://www.cvz.nll  Publicaties, overige publicaties. 

[5]]  World Health Organization. International classification of diseases; manual of the international statis-
ticall  classification of disaeses, injuries, and causes of death. Tenth Revision. Geneva, Switzerland: 
Worldd Health Organization, 1993. 

[6]]  Kloosterman GJ. On intrauterine growth. The significance of prenatal care. Int J Gynaecol Obstet 
1970;8:895-12. . 

[7]]  Rosenberg K, Grant JM, Hepburn M. Antenatal detection of growth retardation: actual practice in a 
largee maternity hospital. Br J Obstet Gynaecol 1982;89:12-5. 

[8]]  Kean LH, Liu DTY. Antenatal care as a screening tool for the detection of small for gestational age 
babiess in the low risk population. J Obstet Gynaecol 1996;16:77-82. 

http://www.cvz.nl


122 2 ChapterChapter 5 

[9]]  Hall MH, Chng PK, Mac Gillivray I. Is routine antenatal care worth while? Lancet 1990;12:78-80. 
[10]]  Lindhard A, Nielsen PV, Mouritsen LA, Zachariassen A, Sorensen HU, RosenoH.The implications of 

introducingg the symphyseal-fundal height-measurement. A prospective randomized controlled trial. Br 
JJ Obstet Gynaecol 1990;97:675-80. 

[11]]  Hepburn M, Rosenberg K. An audit of the detection and management of small-for gestational age ba-
bies.. Br J Obstet Gynaecol 1986;93:212-6. 

[12]]  Backe B, Nakling J. Effectiveness of antenatal care: a population based study. Br J Obstet Gynaecol 
1993;100:727-32. . 

[13]]  Thorngren-Jerneck K, Herbst A. Low 5-minute Apgar Score: A population-based register study of 
11 million term births. Obstet Gynecol 2001;98:65-70. 

[14]]  Bricker L, Neilson JP. Routine ultrasound in late pregnancy (after 24 weeks gestation) (Cochrane Re-
view).. In: The Cochrane Library, Issue 2. Oxford: Update Software; 2001. 

[11 5] Jahn A, Razum O, Berle P. Routine screening for intrauterine growth retardation in Germany: low sen-
sitivityy and questionable benefit for diagnosed cases. Acta Obstet Gynecol Scand 1998;77:643-8. 

[16]]  Gardosi J, Francis A. Controlled trial of fundal height measurement plotted on customised antenatal 
growthh charts. Br J Obstet Gynaecol 1999;106:309-17. 


