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Abstract

Introduction : Placental hypertrophy and reduced fetal growth have been postulated to
be an adaptation to maintain placental function in pregnant women with complications such as
malnutrition. If this is true, a pregnancy with impaired fetal growth, resulting in a small for gesta-
tional age (SGA) infant, should have an increased placental weight to birthweight ratio (placental
ratio) compared to those with appropriate for gestational age (AGA) or large for gestational age
(LGA) infants.

Objectives : To determine the relationship between placental ratio and fetal growth pattern.

Material and Method : Labour and delivery data of 1000 deliveries in the Department
of Obstetrics & Gynecology, Siriraj Hospital from January 2001 to June 2001 were retrospectively
studied to compare the placental ratios among pregnancies with SGA, appropriate for gestational age
(AGA) and large for gestational age (LGA) infants.

Results : From 96 SGA, 804 AGA and 100 LGA cases, a higher placental ratio was found
in the SGA group compared to AGA (0.2074 and 0.1985 respectively, p = 0.013). However, actual
placental hypertrophy was not found as demonstrated by a lower placental weight in SGA com-
pared with AGA pregnancies of the same birthweight range. There was no significant difference in
placental ratio between the LGA and AGA group, the ratios being 0.2020 and 0.1985 respectively
(p = 0.260). Although a positive correlation between placental weight and birthweight was observed
in the AGA and LGA groups, it was not demonstrated in the SGA infants. This might influence the
placental ratio in the SGA group.

Conclusion : SGA pregnancies are associated with an increased placental ratio which
appears not to be due to placental hypertrophy. As reduced birthweight has been shown to be
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to be elucidated.
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correlated to diseases in adult life, whether this association between SGA and an increased placental
ratio will have an implication in future obstetric care and prediction of diseases in adult life remains
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Placental weight and placental ratio (pla-
cental weight to birthweight ratio) have been exten-
sively investigated in a number of studies. The main
interest has originated from Barker’s hypothesis(1).
In 1989 they found an inverse relationship between
blood pressure and birthweight and proposed an
association between the incidence of cardiovascular
disease such as hypertension and the growth in utero.
The group subsequently reported that the combina-
tion of a large placenta and a low birthweight is a
strong risk factor for hypertension in adult life(2).
The use of both parameters may be better as birth-
weight alone may not be a real marker of subsequent
blood pressure(3). The association of later hyperten-
sion with large placenta and a low birthweight was

also observed in anemic pregnant women by Godfrey
et al(4). They postulated that maternal malnutrition
reflected by anemia induces placental hypertrophy
and fetal growth is sacrificed to maintain placental
function. If this is the case, growth restriction with-
out an obvious cause should have an increased pla-
cental/fetal birthweight ratio (or placental ratio). The
authors therefore set out to verify this presumption.
Also, other possible associations were investigated.

MATERIAL AND METHOD

Data of 1000 deliveries of a singleton live
birth in the Department of Obstetrics & Gynecology,
Siriraj Hospital from January 2001 to June 2001 were
reviewed. Only term pregnancies without known

Table 1. General features of patients, shown as mean + SD.
SGA group AGA group LGA group
(n=96) (n=804) (n =100)
Maternal
Age 257+538 26.8+5.5 273149
Gravidity 1.6+0.8 1.8+09 19+09
Parity 14106 16+0.7 1.6 £0.7
Gestational age (wks) 39.2+1.0 393+1.0 396+1.1
Apgar score
1 min 89+14 9.0+13 88114
5 min 9.9+0.5 9.9+04 99+0.4

No significant difference was found in these parameters among the three groups

using ANOVA
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maternal/fetal diseases or complications were
recruited. Maternal age, gravidity, parity, gestational
age, birthweight, placental weight, and apgar scores
were analysed. In order to reflect fetal growth pat-
tern, cases were categorized into small for gesta-
tional age (SGA), defined as pregnancies with an
infant birthweight of < 10th percentile for their gesta-
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tional age, appropriate for gestational age (AGA),
comprising pregnancies with an infant birthweight
between 10th and 90th percentile, and large for gesta-
tional age (LGA), infant birthweight being > 90th
percentile. All the aforementioned collected para-
meters were compared among the three groups. They
were tested for differences using analysis of variance

Table 2. Placental weight, birthweight and placental ratios from each
group. Results are shown as mean + SD.
SGA group AGA group LGA group
(n = 96) (n =804) (n=100)
Birthweight (g) 2487 + 138 3121 + 249 3853 +230
Placental weight (g) 515+ 79 620 + 110 780 + 159
Placental ratio™ 0.2074 + 0.0322 0.1985 + 0.0311 0.2020 + 0.0360

* A significant difference in placental ratio among the three groups was found by Kruskal-
Willis test (p = 0.030) and Mann-Whitney-U test revealed that the difference was found
between the SGA and AGA groups (p = 0.013) but was not found between the AGA and

the LGA groups.

Correlation between placental weight and birthweight
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(ANOVA) for data that were normally distributed,
and Kruskal-Wallis test for those that were not, with
the level of significance at 0.05. Comparison be-
tween each pair was performed using Student’s ¢-
test or Mann-Whitney-U test as appropriate. Cor-
relation studies were carried out using Pearson and
Spearman correlation coefficients for normally and
non-normally distributed data respectively. Statis-
tical calculation was performed using a commercial
statistical package (SPSS/PC).

RESULTS

From 1000 deliveries, with gestational age
ranging from 36 to 41 weeks, 96 were in the SGA,
804 in the AGA, and 100 in the LGA groups. Gene-
ral features of each group are presented in Table 1.
These parameters were comparable among the three
groups.

Table 2 shows the mean birthweight, mean
placental weight and mean placental ratio from SGA,
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AGA and LGA groups. No trend was found in the
values of placental ratios extending across SGA to
AGA to LGA groups, the values being 0.207, 0.199
and 0.202 respectively A difference was found be-
tween placental ratio of the SGA and the AGA
groups, that of SGA infants being higher. The pla-
cental ratios of the LGA and AGA groups were
similar. Therefore, birthweight appeared not to be
the only factor for placental ratios. Moreover, consi-
dering all cases, there was no significant correlation
between placental ratio and birthweight (Spearman
correlation coefficient, r = -0.026, p = 0.414).
In addition, considering all cases, no sig-
nificant correlation was observed between placental
ratio and placental weight either (Spearman correla-
tion coefficient, r = 0.0173, p = 0.786). Considering
all cases, actual placental weight and birthweight
were correlated (Pearson correlation coefficient, r =
0.608). This was still the case for the AGA and
LGA groups (r = 0.450 and 0.528 respectively, each

Correlation between placental weight and birthweight
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with p < 0.001). Nevertheless, no such correlation
was demonstrated when considering the SGA group
separately (r = 0.103, p = 0.097). This might explain
the similarity of placental ratios between the LGA
and the AGA infants and at the same time, the dif-
ference of placental ratios between the SGA and the
AGA infants. The correlation in all cases and in each
group was illustrated in Fig. 1-4. Placental actual
weight was also lower in SGA infants than in AGA
infants of the same birthweight range (2,500-2,999
g, p < 0.001) as shown in Table 3. Placental actual
weight was similar between LGA and AGA infants
of the same birthweight range (3,500-3,999 g, p =
0.182). The results do not support the idea of pla-
cental hypertrophy in pregnancies with an SGA
infant.

DISCUSSION
Babies with SGA in this study were growth
restricted without an obvious cause as only patients
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without other known complications were recruited.
The presumption that SGA pregnancies have an
increased placental to fetal birthweight ratio appeared
to be proven. In the present results, a slightly yet
statistically significant increase in the placental ratio
was observed in the SGA compared with the AGA
group. This increase in the placental ratio in SGA
infants has also been documented in previous studies
(5,6). Lao and Wong have shown that there was a
stepwise decrease in placental ratios extending across
SGA to AGA to LGA growth patterns and this was
also the case with complicated pregnancies(7). How-
ever, such a stepwise decrease was not found in the
present study where the placental ratios in the AGA
and LGA groups were similar, the value being even
slightly higher (but not reaching a significance level)
in LGA group. Another study also failed to confirm
a difference in placental ratios between pregnancies
with LGA and AGA babies(3). While the results were
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Correlation between placental weight and birthweight

LGA group
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Table 3. Mean placental weight in each group at the same range of birth-
weight.
Birthweight (g) Mean placental weight (g) (number of cases) P-value
SGA AGA LGA

<2,499 504 (41) - - -
2,500 - 2,999* 523 (55) 567 (265) - <0.001
3,000 - 3,499 - 636 (475) - -
3,500 - 3,999 - 714 (64) 745 (82) 0.182
24,000 - - 943 (18) -

* A difference was found between the placental weights of the SGA and the AGA groups

using Student’s r-test

in agreement with the presumption of an increased
placental ratio in SGA pregnancies as deduced from
Barker’s hypothesis, the real reason might not have
been due to placental hypertrophy. On the contrary,
actual placental weight in the SGA group was lower
than in AGA group with the same birthweight. This
finding was in agreement with Heinonen et al(8). A

number of other factors have been demonstrated to
affect placental ratio. A study which did not catego-
rize the pregnancies as SGA, AGA or LGA, showed
a progressive increase in fetal-placental weight ratio
(or decrease in placental ratio) with gestational age,
and with birthweight distribution(9). Parity, gesta-
tional age and maternal body mass index have been
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demonstrated to affect placental ratio in a study
of Perry et al(10), Maternal complications such as
anemia or diabetes may influence placental ratio as
well(4,11-13) In addition, the difference in correla-
tion between actual placental weight and birthweight,
with no correlation in the SGA group as demon-
strated in our results, could affect the ratios.
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In conclusion, SGA pregnancies have an
increased placental ratio, albeit without clear parti-
cular factors. Combined with Barker’s hypothesis,
an increase placental ratio may be an indicator or a
predictor of a later development of common diseases
in adult life. However, whether this will have a real
implication remains to be elucidated.

(Received for publication
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