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Abstract  

Objective: few studies compared growth and neurodevelopment outcome between 

asymetric (aSYM) and symmetric (SYM) Small for Gestational Age (SGA) term infants. 

We aimed at evaluating their respective outcome at 9 months postnatal age.  

Study Design: cohort study including infants born in 2010-2011 with a birth weight <5th 

centile and a head circumference (HC) below (SYM) or above (aSYM) the 5th centile. 

Catch-up growth was defined as weight, height and HC ≥ -2 SD of WHO reference 

values. Neurodevelopment was evaluated with Brunet-Lezine test items. 

Result: 194/6586 infants were SGA: 38.7% SYM and 61.3% aSYM. The aSYM group 

showed better catch-up growth (85 vs. 70%, p=0.03) with larger HC (44.9±1.6 vs. 

43.7±1.2 cm, p<.0001). No difference in neurodevelopmental screening was observed 

between SGA groups, but infants without any catch-up growth were at higher risk of 

delayed outcome. 

Conclusion: Term SGA infants must be closely followed, regardless of their 

characteristics, to improve their outcome. 
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Introduction  
 
 
Foetal growth restriction (FGR) is a dynamic growth disorder in foetuses. The term “small 

for gestational age” (SGA) refers to infants with a weight below a statistical limit based on 

a healthy newborn population at a given time. Some of them have FGR, others are just 

constitutionally small and behave like appropriate for gestational age infants. To 

minimize this problem, Lee and others suggested considering “SGA” infants only when 

birth weight is at least 2 standard deviations (SD) below the mean weight for a given 

gestational age (1,2). SGA newborns can be classified into two groups: symmetric (SYM) 

SGA, where body weight and head circumference (HC) are both below the statistical 

limits for gestational age; and asymmetric (aSYM) SGA, where the HC is “preserved”, or 

above the statistical limit for gestational age. In the antenatal period, the ratio of 

head/abdominal circumference can also be used to define symmetric or asymmetric 

characteristic (6). In the neonatal period, there are many other ways to define the 

proportionality of SGA newborns, as the Ponderal Index (PI) score, calculated as the 

ratio of birthweight (in grams) × 100/the cube of crown-heel birth length (in centimeters).  

The cephalization index (HC (in centimeters)/birthweight (in grams) × 100) can also be 

used, and seems to be associated with long term neurodevelopment (16). Regardless 

the definition used, among SGA newborns, about 45% are SYM and 55% are aSYM 

according to recent studies (3,4).  

The aetiologies of FGR resulting in SGA newborns are complex and sometimes 

misjudged. It is classically accepted that SYM FGR occurs early, during the first trimester 

of pregnancy, due to toxic exposure or foetal aberration (genetic, metabolic, or infectious 

disorder). In contrast, aSYM FGR is thought to occur later, during the second or third 

trimester of pregnancy, due to maternal vascular disorders. Studies have suggested that 

these associations might not be as clearly defined as they are generally thought to be 

(5,6). 
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SGA newborns with FGR are at increased risk of neonatal complications, such as 

mortality, prematurity, neonatal asphyxia, hypothermia, hypoglycaemia, hypocalcaemia, 

polycythaemia, and sepsis (7–10).  

Previous studies have reported that about 10% of SGA newborns do not catch up to a 

normal growth size within the first few years of life. According to recent literature, 80% of 

SGA infants would show catch-up growth and reach a normal size at 9 months (11,12). 

Catch-up growth in the first years of life appears to be a physiological compensatory 

process that follows a period of foetal growth restriction (13). However, few studies have 

evaluated whether there might be a difference in catch-up growth between SYM and 

aSYM SGA infants. Growth seems to be not as good in SYM SGA infants as in aSYM 

SGA infants (3).  

Outcome studies have focused on neurodevelopment in premature SGA newborns, and 

there are little data on term SGA newborns. Term SGA infants show less adaptation 

problems than premature SGA newborns as compared to AGA otherwise comparable 

infants. Therefore, term SGA infants’ outcome might be underestimated but data are 

controversial (3,13-15). Nevertheless, several follow-up studies from 8 months to 18 

years have suggested that SGA infants may not achieve the same level of 

neurodevelopment as that achieved by appropriate for gestational age (AGA) infants 

(3,14,15). However, few of these studies took into account the SYM or aSYM 

characteristic. For some authors, neurodevelopment outcome is better when catch-up 

growth, especially brain growth, achieved a normal size within the first years of life (16-

20).  Thus, some questions remain unresolved about growth and neurological 

development. 

The main purpose of the present study was to determine whether catch-up growth at 9 

months postnatal age was different between symmetric or asymmetric SGA infants born 
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at term, and according to the aetiology of the FGR. The secondary objective was to 

compare neurodevelopment in these groups of infants.   

Patients and Methods 

This retrospective cohort study included all infants born at the Regional Maternity 

Hospital of Nancy, France, from January 2010 to December 2011. Inclusion criteria were: 

≥ 37 weeks gestation; birth weight below the 5th percentile of the French reference 

growth curves adapted to our population (AUDIPOG; corrected for gestational age and 

sex) (21). Families had to reside in the Department of Meurthe-et-Moselle, where the 

Maternity ward is located. Exclusion criteria were: stillborn, prematurity, congenital 

malformations, and multiple pregnancies.  

We defined two groups of infants: SYM SGA with HC below the 5th percentile, and aSYM 

SGA with HC above the 5th percentile of the reference growth curves.   

Data collection  

Data for patients’ selection was acquired from the Medical Information Department 

database in our level III institution, where perinatal data are routinely and prospectively 

collected. For included patients, data for antenatal and neonatal periods were acquired 

from the medical records of each child and corresponding birth mother.  

Data on growth and neurodevelopmental screening were collected from the 9-month 

health certificate, which is systematically established by paediatricians during a 

standardised routine visit scheduled according to the national healthcare follow-up 

programme in France. We accessed these data from the Maternal and Child Protection 

database of the Department of Meurthe-et-Moselle. 

For the antenatal period, we recorded the mother’s age and gravidity. The socio-

economic status was described as: families with social worker support or families with 

social health insurance. From the obstetric record, we determined whether the FGR 



6 
 

diagnosis was mentioned in the antenatal period, at what gestational age it was 

diagnosed, and it’s presumed aetiological diagnosis. For all cases, the same investigator 

retrospectively searched for the available documents for defining the etiologic diagnosis. 

We then classified the FGR aetiologies into five main categories: placental origin, 

maternal smoking, maternal addiction, chronic maternal disease, and 

other/undetermined aetiologies.  

In the placental origin category, we included maternal hypertension (defined by a systolic 

blood pressure ≥ 140 mmHg and/or a diastolic blood pressure ≥ 90 mmHg); 

preeclampsia (maternal hypertension and proteinuria ≥ 0.3 g/24h); HELLP syndrome 

(haemolysis, elevated liver enzymes, and thrombocytopenia); and eclampsia (maternal 

hypertension and seizures). In the placental origin category, we also included Doppler 

abnormalities (uterine artery notch after 26 weeks gestational age) and placentas with 

proven typical histopathological lesions (foci of infarction, ischaemia, or villitis). 

In the maternal addiction category, we included maternal drug use (alcohol, illegal 

substances) and/or drug substitution treatment.   

When the tobacco was the only one found aetiology, the diagnosis was classified in the 

maternal smoking category.  

In the maternal chronic disease category, we included diabetes, endocrine disorders, 

autoimmune diseases, and other chronic maternal diseases that may cause FGR 

(maternal chronic medication, maternal under-nutrition). Any proven maternal-foetal 

infections were placed in the other/undetermined category.  

For the neonatal period, we recorded the following data: gestational age, antenatal 

corticosteroid use, mode of infant delivery (vaginal or caesarean section), infant sex, 

Apgar score, birth weight, birth length, and birth HC. We also collected neonatal 

complications, including death, hospitalisation in a neonatal unit, respiratory distress that 
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required treatment (intubation or noninvasive ventilation), and intraventricular 

haemorrhage > grade 1 in Papile’s classification (22).  

Primary measurement outcome 

To evaluate infant growth at 9 months postnatal age, we recorded weight, height, and 

HC. Catch-up growth was defined as increases in weight, height, and HC that achieved ≥ 

-2 SD of reference values listed in World Health Organisation growth curve charts (23).  

Secondary measurement outcome  

For the neurodevelopmental screening at 9 months postnatal age, we studied five items 

derived from the Brunet-Lezine test (24). These items were systematically and 

prospectively recorded by paediatricians during the standardised 9-month routine visit 

required in our national follow-up programme. Each practitioner checks these items, 

according to the very precise criteria described in the Brunet-Lezine test, after an actual 

office examination.  To cover different areas of neurodevelopment (posture, coordination, 

language, sociability), we chose 5 standardized items: sitting without support, moving 

(crawling and/or walking on all fours), pointing (child finger pointing at an object/person), 

thumb-index grip (seizure of a pellet between thumb and index), and the child’s reaction 

to his/her own name. Neurodevelopmental screening was considered normal when a 

child achieved these five items.  

Statistical analysis 

A trusted third party reconciled the available data from two separate sources (Medical 

records from the Regional Maternity Hospital and the 9-month certificates from the 

Departmental database) at each step, based on the identity of the mothers and infants. 

The file was then anonymised with a study number for each mother-child pair and 

submitted for blinded analysis. 

Variables are expressed as the mean±SD or the median and interquartile variations. 

Categorical variables were compared with the Chi-2 test or exact Fisher test. Continuous 
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variables were compared with the Mann-Whitney test or Student t test. A significance 

level of p<.05 was used in all analyses. Data were analysed by statisticians of the 

medical information department of our institution with SAS statistical v.9.2 (SAS institute, 

Cary, NC, USA).  

Ethics 

Parents were systematically informed of the possible use of medical information about 

their children at the time of birth. All parents provided written informed consent. This 

study received approval from the Ethics Committee of the Regional Maternity Hospital of 

Nancy (Number: MRU.11.06) and the French Commission of Data Protection (CNIL 

Number: DR-2011-388).   

Results 

General characteristics of the study population 

During the studied period, 6586 infants were born in our institution. We selected 202 

infants according to the inclusion criteria. Eight infants were excluded secondarily due to 

genetic disease or missing data. Finally, 194 infants were eligible, born at term with birth 

weight below the 5th percentile of the standard growth curves. Of those, 75 infants (39%) 

were SYM SGA and 119 (61%) were aSYM SGA. Data at 9 months of age could be 

collected for 136 (70%) infants. Infant characteristics are presented in Table 1. 

The antenatal diagnosis of FGR was only suspected in 47.9% of pregnancies that 

delivered a child that was eventually diagnosed SGA. The FGR was diagnosed between 

18 and 38 weeks gestational age, with peaks at 22 and 32 weeks, which are the key 

periods for routine ultrasound pregnancy monitoring in France. The SYM and aSYM 

groups were not different in gestational age at FGR diagnosis. In the neonatal period, the 

aetiological diagnosis was only recorded in 29% of the paediatric files. However, based 

on our study criteria, we were retrospectively able to establish an aetiological diagnosis 

of FGR in 82.5% of the SGA infants with data found in both neonates and maternal 
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medical records. Etiologic diagnoses are shown in Table 2. No significant differences 

were observed between groups in the aetiologies of FGR but smoking. There was no 

case of materno-foetal infection. 

At 9 months of age, 136 certificates were found and analysed. We compared the group 

of followed infants and the group infants lost to follow-up (Table 3). Infants lost to follow-

up were from families with a lower socioeconomic status than those of the followed 

infants.  

The 9-month physical examination was performed at a similar age in the SYM and aSYM 

SGA groups (9.15±0.66 vs. 9.12±0.6 months; p=0.75). 

Primary outcome 

Catch-up growth (for all three parameters: weight, height, and HC) was 79% (107/136) at 

9 months of age for overall SGA infants. Twenty one percent of the infants (29/136) 

didn’t catch-up growth for one or more parameters, including four infants with no catch-

up for all three parameters.  

More infants in the aSYM SGA group showed catch-up growth than in the SYM group 

(85% vs. 70%, p=.03; Table 4). Also, the SYM group showed significantly lower HC than 

that of the aSYM group (43.7±1.2 cm vs. 44.9±1.6cm, p<.0001). The aetiological 

diagnosis of FGR for SGA infants without catch-up growth was mainly placental origin or 

maternal smocking.  

Secondary outcome 

At 9 months of age, 83 (61%) infants had normal neurodevelopmental screening 

whereas 53 (39%) showed a delay in one or more areas (Table 5). There was no 

statistically significant difference between SYM and aSYM SGA groups.  

Among infants with a delay in one or more areas, the distribution of aetiologies for the 

FGR diagnosis was as follows: placental origin (32%), maternal smoking (20.7%), 
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other/undetermined (20.7%), chronic maternal disease (19%), and maternal addiction 

(7.6%). 

Thirty seven percent (40/107) of the infants with an overall catch-up growth have at least 

one delayed item in the neurodevelopmental screening at 9 months of age, versus 41% 

(12/29) of the infants who didn’t catch-up growth for one or more parameters (p = 0.7).  

All infants without any catch-up growth parameter (n=4) had at least one delayed item, 

versus 37.5% of the infants with global catch-up growth (p = 0.01).  

 

Discussion  

Our study showed that catch-up growth at 9 months was significantly different in 

SYM and aSYM SGA term infants: aSYM SGA infants showed better catch-up growth 

than SYM SGA infants. Ten percent of SYM SGA infants had a smaller HC than the 

reference values at 9 months of age. The overall catch-up growth rate observed in our 

population at 9 months is similar to the results of Saenger et al. (11) and Harding et al. 

(12). Both studies found catch-up growth rates of 75 to 80% at 6 months of age. With 

regards to SGA characteristic, SYM or aSYM, Jelliffe-Pawlowski et al. (3) found that 

SYM SGA infants remained significantly smallness at one year of age as compared to 

infants born aSYM SGA which is consistent with our study. Also, as in our study, Ochiai 

et al. (17) and Kaur et al. (25) found that more SYM SGA infants had persistent smaller 

HC at one year of age than aSYM SGA infants. In the study by Jelliffe-Pawlowski et al. 

(3) the difference observed on HC at one year of age between SYM and aSYM SGA was 

not improved at four years of age. In our study, two infants with HC ≤-2 SD of the 

reference value at 9 months of age had initial HC in the upper 5th percentile of the 

AUDIPOG growth curves; both infants had aSYM FGR of placental origin. This result 

was surprising, and it is possible that another disease might have caused this poor brain 
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growth; however, the small number of infants suggested that this may be a marginal 

observation.  

Overall, 39% of SGA infants had at least one missing item in their 

neurodevelopmental screening in our study. However, in the Department of Meurthe-et-

Moselle, 6030 infants were assessed by the Brunet-Lezine test items at 9 months of age, 

according to the national healthcare follow-up programme: 60.5% of them had normal 

neurodevelopmental screening, and 39.5% had at least one item failure (26).This is not 

different from our SGA population, but this age of evaluation is probably too early to 

allow definitive reliable prognosis. The Brunet-Lezine test evaluates postural and motor 

development, relationships with objects, and socialisation of infants (24). At 9 months, 

results are difficult to interpret, because this age seems indeed too early for definitive 

neurological concern. Abnormalities at 9 months should probably be considered as a 

warning, rather than a definitive problem, and calls for close monitoring of neurological 

development. Several paediatric studies showed worse neurological development in 

infants born SGA than their AGA controls (3,14,15). In addition, two recent reviews 

showed that SGA infants born at term were associated with long-term deficiencies in 

neurodevelopment (27,28).  

The lack of difference between SYM and aSYM SGA groups for 

neurodevelopmental screening at 9 months postnatal age is similar to those from Jelliffe-

Pawlowski et al (3). In that study, infants born at term were evaluated for neurological 

function at 8 months of age, and they also found no differences between SYM SGA 

infants and aSYM SGA infants. However, other authors highlight differences for 

neurodevelopment between SYM and aSYM SGA infants. The study by Goto et al. (29) 

showed that neurodevelopment at 2 months of age was worse in SYM SGA infants born 

at term compared to aSYM SGA infants, but this evaluation was indeed too early for 

reliable diagnosis. On the other hand, Leitner et al. (16) showed that the 

neurodevelopment index at 9 years old was lower in an SGA group than in an AGA 
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group, particularly in infants with SYM SGA. They also found that, among the SGA 

infants, somatic catch-up growth at age 2 correlated with neurodevelopmental outcome 

at 9 years of age (16). 

 In our study, all infants without any catch-up growth parameter had at least one 

abnormal item in the standardised neurological development assessment. Although the 

numbers were small, this result is consistent with the idea that postnatal catch-up growth 

is linked to neurological development. Ochiai et al. (17) and Frisk et al. (18) highlighted 

that neurodevelopment reached a higher level at 6-7 years of age for infants born SGA 

who had caught up to a normal HC at 9-12 months of age as compared to those who 

didn't catch up at 9-12 months. Similarly, Klaric et al. (19) observed that delayed brain 

growth was associated with impaired neurological development at 6 years of age in a 

population of term infants with FGR. In a study by Fattal-Valevski et al. (20), 136 children 

born SGA were followed from birth to 9-10 years of age with annual growth 

measurements and neurodevelopment evaluations. They found that the cognitive 

outcome at 9-10 years correlated well with the HC at all ages; moreover, the 

neurodevelopment outcome at 9-10 years also correlated with the weight at all ages.  

These data prompt us to emphasise the importance of closely monitoring growth, 

especially brain growth, in all infants born SGA. Indeed, term SGA newborns have few 

perinatal and neonatal complications, but they may have long-term growth and 

neurodevelopment complications. This is a very important point, because our study 

illustrates that SGA seems not to be a concern when infants were born at term. Half of 

FGR suspicion only was reported in prenatal evaluation when the information was 

available in the mothers’ file. In addition, only half of these suspected cases were 

appropriately investigated. This low diagnosis rate may also be explained in part by the 

low reliability of biometrics for a foetus close to term and in part by some late appearance 

of FGR, in the 3rd trimester of the pregnancy. Nevertheless, obstetrical interest was 

modest for diagnosing FGR in these foetuses close to term, probably because the 
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expected rate of acute perinatal complications was low. However, we were able to 

determine a probable diagnosis in more than 80% of the files. The only difference 

observed between the two groups was a higher rate of maternal smoking in the ASYM 

SGA group than in the SYM SGA group. In particular, the rate of placental origin was 

similar in the aSYM and SYM groups. These results were similar to those observed by al 

Riyami et al (6). Infants without global catch-up growth and/or worse 

neurodevelopmental screening at 9 months of age mainly had FGR of a placental origin, 

or due to maternal smoking. The small numbers in each group prevented adequate 

statistical analysis. However, this observation was interesting, because it did not support 

the classic notion that FGR of placental origin has a better outcome than FGR of other 

origins.  

There was no difference between the two groups for gestational age at FGR diagnosis; 

this finding opposed the classic notion that SYM FGR appears earlier during pregnancy 

and aSYM FGR appears later (5,6).  

Our study has some limitations. It was a retrospective study with small numbers. 

In some subgroups, preventing statistical analysis, and confirmation is required. 

Distribution of infants in the different groups of aetiology may lack precision. For 

instance, few placentas were actually analysed. Thus, the definition of the placenta 

aetiology group mainly relies upon clinical and Doppler data. Likewise, classification in 

the maternal addiction group was decided after maternal interview. Thus, some mothers 

may have not properly declared their addiction. However, the most severe situation 

requiring drug substitution was recorded. Overall, because of the retrospective design of 

our study, clinical associations may have been found in patients’ files but etiologic 

relationship cannot be firmly established.  The growth curves used in this study came 

from different sources at birth and at 9 months, because data were not available for a 

single longitudinal curve appropriate for our population. We chose the 5th percentile of the 

AUDIPOG growth curves to avoid including constitutionally small children. The rate of 
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children lost at 9 months of age was rather high, particularly in the most disadvantaged 

populations, which could have introduced a bias. The neurological evaluation was 

performed early, which prevented drawing firm conclusions, but 9 months is the 

standardised age of the national follow-up network programme, and it provided a good 

estimation.  We have to remain careful on the interpretation of the results because this 

evaluation is based on few screening items only and not on a complete developmental 

assessment. Another limitation was the lack of a control group; however, the 

standardised neurological test has been used since 1970 and data are available for the 

general population.  

In conclusion, term SYM SGA infants showed less catch-up growth at 9 months 

of age than term aSYM SGA infants, and this was even more noticeable for HC. 

Neurodevelopment was similar between the groups, and similar to the general population 

at 9 months of age, but the assessment was too early to draw final conclusion. In 

addition infants without any catch-up growth parameter at 9 months seem at higher risk 

of poor neurological outcome. Thus, SGA outcome of term infants appears to be 

underestimated, when it looks important to recognize them, monitor their growth and 

neurodevelopment, to diagnose those without appropriate catch-up growth.  
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Table 1: Demographic characteristics of the study population 

 Study 

Population 

SYM SGA aSYM SGA P-value 

N 194 75 119  

Maternal age (years) 28.8±5.5 29.1± 5.3 28.5±5.7 .46 

Social worker support 17 (8.8%) 6 (8%) 11 (9.2%) .82 

Social health insurance 25 (12.8%) 10 (13.3%) 15 (12.6%) .11 

Primigravida 89 (45.8%) 34 (45.3%) 55 (46.2%) .35 

Caesarean section 50 (25.7%) 17 (22.6%) 33 (27.7%) .43 

Male 102 (52.5%) 47 (62.6%) 55 (46.2%) .025* 

Gestational age (weeks) 39.3±1.2 39.1±1 39.4±1.2 .11 

Birth weight (g) 2438±233 2423±224 2447±239 .49 

Birth length (cm) 45.6±1.7 45.4±1.7 45.8±1.7 .07 

Birth HC (cm) 32.3±1.3 31.3±0.9 33±1 .0001* 

Apgar ≤ 6 at 1 min 26 (13.4%) 9 (12%) 17 (14.3%) .40 

Apgar ≤ 6 at 5 min 6 (3.1%) 2 (2.6%) 4 (3.3%) .78 

Death 0 0 0  

RD 16 (8.2%) 9 (12%) 7 (5.9%) .13 

IVH 1 (0.5%) 0 1 (0.8%) .30 

Hospitalisation 54 (27.8%) 20 (26.7%) 34 (28.5%) .77 

 

Values represent the mean±SD or N (%), as indicated. *p<.05 

SYM: symmetric; aSYM: asymmetric; SGA: small for gestational age; HC: Head 

circumference, RD: Respiratory Distress, IVH: Intraventricular haemorrhage. 
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Table 2: Aetiologic diagnosis of foetal growth restriction  

 Study 

Population 

SYM SGA aSYM SGA P-value 

N 194 75 119  

Placental origin 69 (35.6%) 30 (40%) 39 (32.7%) .31 

Isolated  maternal 

hypertension 

46 (23.7%) 19 (25.3%) 27 (22.7%) .67 

Preeclampsia, HELLP 

syndrom, eclampsia 

13 (6.7%) 4 (5.3%) 9 (7.5%) .54 

Doppler abnormalities 25 (13%) 12 (16%) 13 (10.9%) 0.19 

Histopathological lesions 

of placenta 

31 (16%) 11 (14.7%) 20 (16.8%) 0.13 

Isolated Maternal 

smoking 

49 (25.2%) 13 (17.3%) 36 (30.2%) .043* 

Maternal addiction 24 (12.4%) 10 (13.3%) 14 (11.7%) .75 

Chronic maternal 

disease 

18 (9.3%) 9 (12%) 9 (7.6%) .29 

Diabetes 6 (3.1%) 3 (4%) 3 (2.5%) NS 

Endocrine disorders 3 (1.5%) 1 (1.3%) 2 (1.7%) NS 

Autoimmune disease 3 (1.5%) 1 (1.3%) 2 (1.7%) NS 

Other maternal chronic 

disease 

6 (3.1%) 4 (5.3%) 2 (1.7%) NS 

Undetermined/other 34 (17.5%) 13 (17.3%) 21 (17.6%) .95 

 

Values represent the number of individuals, N (%), as indicated. *p<.05 

SYM: symmetric; aSYM: asymmetric; SGA: small for gestational age; NS : Not 

Significant 
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Table 3: Demographic, socio-economic, perinatal, and neonatal characteristics of infants 

followed or lost to follow-up at 9 months of age 

 Followed Lost to follow-up P-value 

N 136 58  

Maternal age (yrs) 29.1± 5.6 27.4±5.6 .02* 

Support by Social worker 8 (5.9%) 9 (15.5%) .02* 

Social Health Insurance 14 (10.3%) 11 (18.9%) .048* 

Primigravida 64 (47%) 25 (43.1%) .52 

Caesarean section 36 (26.5%) 14 (24.1%) .73 

Male 76 (55.9%) 26 (44.9%) .16 

Gestational age (weeks) 39.4±1.1 39.1±1.2 .09 

Birth weight (g) 2458±228 2390±239 .06 

Birth length (cm) 45.8±1.8 45.3±1.7 .07 

Birth HC (cm) 32.3±1.3 32.2±1.2 .55 

SYM SGA 41.2% 32.7% .27 

Apgar < 7 at 1 min 21 (15.4%) 5 (8.6%) .43 

Apgar < 7 at 5 min 5 (3.7%) 1 (1.7%) .47 

Death 0 0  

RD 14 (10.3%) 2 (3.4%) .11 

IVH 1 (0.7%) 0 .58 

Hospitalisation 38 (27.9%) 16 (27.6%) .95 

Aetiologic diagnosis of FGR    

Placental origin 46 (33.8%) 23 (39.6%) .43 

Maternal smoking 33 (24.2%) 16 (27.6%) .62 

Maternal addiction 13 (9.5%) 11 (18.9%) .06 

Chronic maternal disease 16 (11.7%) 2 (3.4%) .06 

Other/undetermined 27 (19.8%) 7 (12%) .19 

Values represent the mean±SD or N (%). *p<.05; SYM SGA: symmetric small for 

gestational age, HD: Head circumference, RD: Respiratory Distress, IVH: Intraventricular 

haemorrhage. 
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Table 4: Weight, height, and head circumference at 9 months of age of SYM and aSYM 

SGA infants   

 Study Population 

(n=136) 

SYM SGA 

(n=56) 

aSYM SGA 

(n=80) 

P-

value 

Weight (kg) 8±0.9 7.9 ±0.9 8.1±0.9 .25 

Weight z-score ≤ -2 SD 

(n - %) 

17 (12.5%) 11 (19.7%) 6 (7.5%) .035* 

Height (cm) 69.4±2.9 69.2 ± 3.2 69.5±2.6 .56 

Height z-score ≤ -2 SD  

(n - %) 

19 (13.9%) 11 (19.7%) 8 (10.1%) .11 

HC (cm) 44.4±1.6 43.7±1.2 44.9±1.6 .0001* 

HC z-score ≤ -2 SD  

(n - %) 

8  (5.9%) 6  (10.7%) 2 (2.5%) .03* 

 

Values represent the mean±SD or N (%), as indicated. *p<.05 

SYM: symmetric; aSYM: asymmetric; SGA: small for gestational age; SD: standard 

deviations; HC: Head circumference. 
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Table 5. Psychomotor development (Brunet-Lezine test) at 9 months of age of SYM and 

aSYM SGA infants  

 Study Population SYM SGA aSYM SGA P-value 

N (%) 136 56 80  

No sitting 4 (2.9%) 1 (1.8%) 3 (3.8%) .38 

No moving 15 (11%) 6 (10.7%) 9 (11.2%) .80 

No pointing 38 (28.7%) 16 (28.6%) 22 (27.5%) .98 

No thumb-index grip 4 (2.9%) 0 4 (5%) .23 

No reaction to own 

name 

5 (3.7%) 4 (7.1%) 1 (1.2%) .07 

 

SYM: symmetric; aSYM: asymmetric; SGA: small for gestational age. 

 
 


