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Early placental aging and perinatal 
complications

Envejecimiento placentario precoz y 
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ABSTRACT
Objective: To determine by ultrasound the frequency and type of perinatal 
complications in pregnant women with grade 3 placenta before 35 weeks. Methods: 
Analytical, observational, retrospective, cross-sectional, retrospective study that 
included all pregnant women diagnosed with grade 3 placenta by ultrasound 
between 23 and before 35 weeks. The pregnant women did not present comorbidity, 
multiple pregnancy or fetuses with malformations. Results: A total of 235 pregnant 
women with grade 3 placenta by ultrasound were found, of which 119 were randomly 
sampled. The frequency of perinatal complications in pregnant women with grade 
3 placenta by ultrasound before 35 weeks was 29.4%, the most frequent being low 
birth weight (18.5%) and respiratory distress syndrome (17.6%). The chi-square test 
resulted 0.000 for gestational age at birth and 0.015 for gestational age at diagnosis, 
with significance level p < 0.05 of association of complications in pregnant women 
with placenta grade 3 before 35 weeks. Conclusion: Ultrasound diagnosis of early 
placental aging was associated with a high frequency of perinatal complications. 
Key words: Placenta, Ultrasonography, Pregnancy complications.

RESUMEN
Objetivo. Determinar por ecografía la frecuencia y el tipo de complicaciones 
perinatales en gestantes con placenta grado 3 antes de las 35 semanas. Métodos. 
Estudio de tipo analítico, observacional, retrospectivo, transversal que incluyó a 
todas las gestantes con diagnóstico de placenta grado 3 por ecografía entre las 23 
semanas y antes de las 35 semanas. Las gestantes no presentaron comorbilidad, 
embarazo múltiple ni fetos con malformaciones. Resultados. Se encontró un total 
de 235 gestantes con placenta grado 3 por ecografía, de las cuales se tomaron 
aleatoriamente 119 como muestra. La frecuencia de complicaciones perinatales 
en gestantes con placenta grado 3 por ecografía antes de las 35 semanas fue 
29,4%, siendo las principales el peso bajo al nacer (18,5%) y el síndrome de distrés 
respiratorio (17,6%). La prueba chi cuadrado resultó 0,000 para la edad gestacional 
al nacer y 0,015 para la edad gestacional al momento del diagnóstico, con nivel 
de significancia p < 0,05 de asociación de las complicaciones en las gestantes con 
placenta grado 3 antes de las 35 semanas. Conclusión. El diagnóstico ecográfico 
de envejecimiento placentario precoz se asoció a una elevada frecuencia de 
complicaciones perinatales. 
Palabras clave. Placenta, Ultrasonografía, Complicaciones del embarazo.
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IntroductIon

Grannum(1), in 1979, was the first to propose a classification of placen-
tal maturity based on its ultrasound characteristics. According to his 
research, there are four grades of placental maturation, from grade 0 
to grade 3, the latter representing the mature placenta. The chorionic 
plate appears interrupted by indentations that extend to the basal layer 
and probably represent the inter cotyledonary septa. As a result, the 
placental substance is divided into compartments that presumably de-
marcate the cotyledons. The central part of these compartments shows 
econegative areas. In addition, irregularly shaped dense echogenic ar-
eas appear near the chorionic plate (Figure 1).

According to the review of the scientific literature, the importance or 
clinical significance of early placental calcifications is controversial, since 
for some it is associated with adverse perinatal outcomes - such as in-
trauterine growth restriction (IUGR)(2-5), low birth weight(2-4,6-7), Apgar 
less than 7(7), fetal distress(4) and pregnancy-induced hypertension(3,6,8) -, 
while for others there is no association with these findings(5,11).
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There are only two national publications on 
placental aging before 35 weeks, carried out 
in the 1980s and 1990s, which aim to evaluate 
perinatal outcomes and in which only IUGR and 
respiratory problems are taken into account(12,13). 
There are also no management protocols when 
the diagnosis of early placental aging is made, 
despite the fact that the incidence reported in-
ternationally is very variable, ranging from 0.8% 
to 15.4%(4), depending on the population studied.

In the Fetal Medicine Service of the National 
Maternal-Perinatal Institute, an average of 700 
ultrasound scans are performed per month(14), 
most of which (approximately 60%) are done 
on pregnant women between 26 and 36 weeks. 
The percentage of pregnant women diagnosed 
with grade 3 placenta before 35 weeks was 7.7%, 
which is within the international average and for 
which there is no consensus regarding prognosis 
and perinatal complications.

The present study aims to determine the fre-
quency, type and relationship between the ul-
trasound finding of a grade 3 placenta before 
35 weeks (early placental aging) and perinatal 
complications, in order to define management 
strategies in patients with this finding.

Methods

This is an observational study, with data ob-
tained retrospectively and analyzed cross-sec-
tionally. All pregnant women who attended the 
Fetal Medicine service for ultrasound evaluation 
between 23 and 34 weeks during 2017 had their 
placental maturation grade recorded. Only preg-
nant women with placenta grade 3 at the time of 
evaluation were included in the study. Pregnant 

women with unknown date of last menstrual pe-
riod or who did not have a first trimester ultra-
sound were excluded, as well as those with mul-
tiple pregnancies, fetuses with malformations, 
mothers smokers, hypertensive women or with 
a previous diagnosis of preeclampsia. The data 
were recorded in an Excel spreadsheet and pro-
cessed in SPSS v24.0.

The descriptive characteristics of the pregnant 
women with grade 3 placenta before 35 weeks 
were tabulated, determining the mean and stan-
dard deviation. Perinatal complications were 
evaluated according to maternal age, parity, 
delivery route and gestational age at birth, us-
ing Spearman's correlation for quantitative and 
qualitative variables and chi-square for qualita-
tive variables only(22).

results

A total of 3,065 ultrasound scans were per-
formed in pregnant women between 23 and 
34 weeks. After excluding the pregnant women 
who did not meet the inclusion requirements, 
235 pregnant women with grade 3 placenta were 
left, from which a sample of 119 pregnant wom-
en was obtained by simple random probabilistic 
sampling, the results of which are analyzed.

The mean age of the pregnant women diag-
nosed with grade 3 placenta by ultrasound was 
28.2 years, with a minimum age of 15 years and 
a maximum age of 46 years. Regarding parity, 
most were multiparous (51.3%) and the route 
of delivery was predominantly cesarean section 
(65.5%). The mean gestational age at the time of 
diagnosis of grade 3 placenta was 32.3 weeks, 
with the minimum gestational age at diagnosis 

Figure 1. Placenta grade 3 according to grannum.
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being 25 weeks and the maximum 34 weeks. 
As for gestational age at birth, the mean was 
37 weeks, with the minimum gestational age at 
birth being 27 weeks and the maximum age 41 
weeks (Table 1).

35 patients out of a total of 119 presented one 
or more of the complications studied, which 
constitutes a high percentage (29.4%), the most 
frequent complication being low birth weight 
(18.5%) followed by respiratory distress syn-
drome (17.6%). 16.8% of the newborns born 
to mothers with placenta G3 before 35 weeks 
required hospitalization. Only one case of fe-
tal death (0.8%) and 3 cases of neonatal death 
(2.5%) were recorded (Table 2).

The analysis of perinatal complications accord-
ing to the obstetric factors studied reveals that 
neither maternal age, nor parity, nor the route 
of delivery have a significant influence on the 
results, unlike gestational age at diagnosis and 
gestational age at birth, which show a p value of 
less than 0.05 (Table 3).

A more detailed analysis of perinatal complica-
tions according to gestational age at the time of 
diagnosis of grade 3 placenta by ultrasound al-
lows us to observe that respiratory distress syn-

drome, low birth weight, hospitalization of the 
newborn and neonatal death were significantly 
associated with gestational age at the time of di-
agnosis (Table 4).

dIscussIon

The present study allows us to know the rela-
tionship between early placental aging and peri-
natal outcomes in the population evaluated. 

The correlational analysis between perinatal 
complications and obstetric factors revealed 
a statistically significant relationship only with 
gestational age at birth and gestational age at 
the time of diagnosis of grade 3 placenta.

Regarding perinatal complications in the study 
group, they are similar to those found by other 
researchers, such as Jamal(15), Chen(16), Chit-
lange(23), Quinlan(9), the most frequent being low 
birth weight. It should be pointed out that other 
researchers did not find an increase in the fre-
quency of perinatal complications in the group 
of patients with grade 3 placenta, with the ex-
ception of IUGR(3,12,19).

Regarding gestational age at the time of diagno-
sis of grade 3 placenta, the results of this study 
reveal that the lower the gestational age at which 
grade 3 placenta is diagnosed, the higher the 
percentage of perinatal complications, a finding 
similar to that reported by Chen(15) and Jamal(16).

This last finding is the most important, since it 
would allow us to infer that when placental aging 
occurs at early gestational ages it is not a physio-
logical process, but a reflection of an underlying 

Table 1. DescripTive characTerisTics of pregnanT women wiTh 
graDe 3 placenTa by ulTrasounD before 35 weeks.

Characteristics of the population n°
(Average)

%
(Standard 
deviation)

Age (years old) (28.2) (± 7.54)
≤ 19 16 13,4

20 - 35 10 68.9

> 35 93 17.7

Gestational age at diagnosis 
(weeks)  (32.3) (± 2.31)

23 - 28 11 9.2

29 - 32 33 27.8

33 - 34 75 63

Gestational age at birth (weeks)  (37.1) (± 2.92)
37 - 41 84 70.6

29 - 36 31 26

22 - 28 4 3.4

Parity  
Primiparous 58 48.7

Multiparous 61 51.3

Delivery route  
Vaginal 41 34.5

Cesarean section 78 65.5

Table 2. perinaTal complicaTions in pregnanT women wiTh graDe 
3 placenTa by ulTrasounD before 35 weeks.

Perinatal complications N° Percentage
Intrauterine growth restriction 19 16.0

Acute fetal distress 11 9.2

Apgar < 7 10 8.4

Respiratory distress syndrome 21 17.6

Low birth weight 22 18.5

Small for gestational age 19 16.0

Hospitalization of the newborn 20 16.8

Fetal death 1 0.8

Neonatal death 3 2.5

Total complications 35 29.4

Total patients 119  
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placental dysfunction, which may be due to dif-
ferent pathological processes such as subclinical 
infections(18-19), metabolic disorders(20) or hyper-
tension(21). In our study we found one case of fe-
tal death and two cases of neonatal death, all in 
the group of pregnant women with gestational 
age less than 33 weeks at the time of diagnosis 
of grade 3 placenta. This finding could correlate 
with the role of placental aging as a risk factor 
for placental dysfunction and probably perinatal 
death(16). Larger studies with a larger population 
may provide more accurate results.

The main limitation of the present study lies in 
its retrospective nature and small sample size, 
so prospective multicenter case-control studies 
are needed to allow stronger associations.

conclusIons

The diagnosis of early placental aging has a 
high frequency of perinatal complications. The 
overall analysis allows us to conclude that both 
gestational age at birth and at the time of diag-
nosis are significantly associated with perinatal 
complications in pregnant women with grade 3 
placenta before 35 weeks.
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