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Study of the growth and shape of the brain and cranial base during the first two years of life Etude de la croissance et de la conformation de l'encéphale et de la base du crâne durant les deux premières années de vie

Keywords: GROWTH, MATURATION, BRAIN, SKULL BASE, INFANT CROISSANCE, MATURATION, CERVEAU, BASE DU CRANE, NOURRISSON

Ontogeny of the cranial base and the brain integrates data on growth, maturation and ontogenetic allometry of these two systems in the course of development.

The aim of our work was to study the ontogeny of the cranial base and the brain in order to understand their growth dynamic and shape changes using a traditional morphometric approach in individuals with normal (nonpathological) development.

Materiel and Method: Forty-seven infants having been included in the unexpected infant death french protocol were analyzed. Medical imaging (CT and MRI) exams, followed by an autopsy and pathology examination allowed us to include only infants free from brain disease or pathology affecting growth.

Results: Testing of measurement reliability validated 12 distances and 3 angles as well as the positioning of the landmarks that had been used to obtain the distances and the angles.

No correlation between sex and the various variables studied was found. However, a correlation was observed between these variables and age, making it possible to propose a growth curve. A medium to strong correlation was found between brain variables and the bone variables of the cranial base, underlining the parallel development of the two systems.

Conclusion:

Our study, carried out in a rigorously selected population of infants, presents a fundamental approach to the study of ontogenesis.

Résumé :

L'ontogénie de la base du crâne et de l'encéphale intègre les données de croissance, de maturation et d'allométrie ontogénétique de ces deux systèmes au cours du développement.

But de l'étude : Etudier l'ontogénie de la base du crâne et de l'encéphale afin de comprendre leur dynamique de croissance ainsi que les modifications de conformation à partir d'une approche en morphométrie traditionnelle.

Matériel et méthodes : Quarante-sept nourrissons ayant été inclus dans le protocole français de mort subite du nourrisson ont été analysés. Les examens d'imagerie médicale (tomodensitométrie et IRM), suivis d'une autopsie et d'un examen anatomopathologique nous ont permis de n'inclure que les nourrissons exempts de maladie cérébrale ou de pathologie affectant la croissance.

Résultats : Le test de fiabilité des mesures a permis de valider 12 distances et de 3 angles ainsi que la pose des points de repères ayant servi à obtenir les distances et les angles. Aucune corrélation entre le sexe et les différents paramètres étudiés n'a été mise en évidence. En contrepartie, une corrélation entre les différents paramètres étudiés et l'âge a été attestée, permettant de proposer une courbe de croissance. Une corrélation dont la valeur fluctue de moyenne à forte entre les paramètres encéphaliques et les paramètres osseux de la base du crâne a été mise en évidence, soulignant une évolution parallèle des deux systèmes.

Conclusion : Notre étude, conduite sur une population de nourrissons rigoureusement sélectionnés, présente une approche fondamentale dans l'étude de l'ontogénèse.

Introduction

Brain volume doubles in the first 6 months of life, reaching 50% of adult brain volume. Brain development is heterogeneous. The rate of maturation is different depending on the brain region. Thus, the sensory and motor regions organize themselves first, while the regions involved in more associative functions are extremely slow and will not mature until after puberty and even continue to change throughout life. The integration of active growth systems of the brain and cranial base suggest that these systems mutually influence each other, although this influence has never been proven to be an exclusive one [START_REF] Captier | Geometrical growth models of the fetal forebrain, cerebellum, brainstem and change of the cranial base angles during fetal period[END_REF]. This reciprocal influence may occur during the the fetal period and the first three years of life, at the time when brain growth is greatest [START_REF] Guihard-Costa | Growth of the human brain and skull slows down at about 2.5 years old[END_REF].

However, evaluation of growth of the brain and the cranial base relies on incomplete data [START_REF] Giedd | Cerebral MRI of human brain development: Ages 4-18[END_REF][START_REF] Lenroot | Sexual dimorphism of brain developmental trajectories during childhood and adolescence[END_REF][START_REF] Lenroot | Brain development in children and adolescents: insights from anatomical magnetic resonance imaging[END_REF]. Radiological charts exist for the fetus [START_REF] Garel | MRI of the Fetal Brain: Normal Development and Cerebral Pathologies[END_REF], but there are none for infants with no pathological condition. Only radiological comparisons between pathological [START_REF] Calandrelli | Costello syndrome: Analysis of the posterior cranial fossa in children with posterior fossa crowding[END_REF] or premature infants [START_REF] Walsh | Moderate and late preterm birth: effect on brain size and maturation at term-equivalent age[END_REF][START_REF] Tich | Neurodevelopmental and perinatal correlates of simple brain metrics in very preterm infants[END_REF] and infants considered as "normal" have been reported, with no mention of "normal" measurements.

In view of this lack of data in the infant, we aimed to study the development of the cranial base and the brain during the first two years of life through an ontogenic study of these two systems using conventional morphometrics.

Conventional morphometrics consists of the application of multivariate statistical analyses to a series of quantitative variables: linear distances (between two points: length, width, height), angles, ratios, surface and volume [START_REF] James Rohlf | A revolution morphometrics[END_REF]. It is used in comparative biology to study growth, shape and allometry [START_REF] James Rohlf | A revolution morphometrics[END_REF].

The aim of our work was to study the ontogeny of the cranial base and the brain in order to understand their normal (non-pathological) growth dynamic and age-related shape changes.

Material and Methods

Sample

The samples studied consisted of a retrospective series of infants who had died between the ages of 0 and 24 months and who had been included in the sudden infant death (SID) protocol in the sudden infant death unit of the Hôpital de la Conception in the geographical reference region of west Provence-Côte d'Azur, France.

We studied 58 infants who had died between January 1, 2010, and 31 December, 2016, and had been managed in the public hospitals of Marseille (Assistance Publique des Hôpitaux de Marseille). The majority of deaths were due to sleeping accidents (positional mechanical asphyxia), infectious disorders (viral and bacterial) and surgical abdominal disorders (acute intestinal intussusception, peritonitis, volvulus).

Only infants with no disorder affecting growth and no brain disorder identified on imaging followed by autopsy and histopathological examination were included in the study.

The non-inclusion criteria were incomplete or insufficient quality imaging exams (CT-scan or magnetic resonance imaging).

Autopsy completed by histopathological examination was considered the gold standard to exclude any disorder.

Autopsy was performed after the written consent of the parents had been obtained. Any external or internal abnormalities were described. Information on pregnancy, term at birth, and medical and surgical history was also recorded.

For each infant, anonymized anthropological data were available: chronological age (or corrected age if the infant was born before 38 weeks amenorrhea), weight, crown-heel length, head circumference and sex.

Imaging protocols

As part of the recommendations of the High Authority for Health (Haute Autorité de la Santé, HAS) [START_REF]Prise en charge en cas de mort inattendue du nourrisson (moins de 2 ans)[END_REF] regarding sudden infant death, each infant underwent:

-CT scan: whole-body scans were obtained and recorded in Digital Imaging and Communications in Medicine (DICOM) format. The native scans (overlapping 0.50-5 mm sections) were the raw data used in our study.

-Magnetic resonance imaging (MRI): whole-body scans recorded in DICOM format. The native scans (overlapping 0.9-5 mm sections) were the raw data used in our study.

Conventional morphometric measurement protocols

Seventeen linear measurements and 5 angles were obtained using OsiriX version 5.6 software developed by Pixmeo. Three-dimensional multiplanar reconstruction (MPR) enabled optimal selection of the landmarks and thus of the measurements obtained. The measurements were selected according to literature relating to normal cranio-cerebral development in the foetus: brainstem (1), cerebral [START_REF] Captier | Geometrical growth models of the fetal forebrain, cerebellum, brainstem and change of the cranial base angles during fetal period[END_REF][START_REF] Garel | MRI of the Fetal Brain: Normal Development and Cerebral Pathologies[END_REF], cerebellum [START_REF] Captier | Geometrical growth models of the fetal forebrain, cerebellum, brainstem and change of the cranial base angles during fetal period[END_REF][START_REF] Calandrelli | Costello syndrome: Analysis of the posterior cranial fossa in children with posterior fossa crowding[END_REF], cranial base [START_REF] Captier | Geometrical growth models of the fetal forebrain, cerebellum, brainstem and change of the cranial base angles during fetal period[END_REF][START_REF] Fazekas | Forensic Fetal Osteology[END_REF].

All measurements and the methods used to obtain them are described in Table 1 (figures in Annex). 

Statistical analysis

Statistical analysis was carried out using the RStudio statistical environment [START_REF]R: A language and environment for statistical computing[END_REF] and R software version 3.2.

Repeatability (intra-observer) and reproducibility (inter-observer) were analyzed from the coefficient of precision (mean of the differences observed between the two observations), Lin's concordance coefficient (Lin's CC) and the Bland and Altman method using an Excel add-in [START_REF] Desquilbet | Répétabilité, reproductibilité, et concordance de méthodes de mesure[END_REF] in 20 infants. Repeatability was checked blind after an interval of two months for age, sex and the results previously obtained. Reproducibility was checked blind by two observers for age, sex and the results previously obtained. The values obtained for Lin's CC were interpreted according to Partik et al. [START_REF] Partik | 3D versus 2D ultrasound: accuracy of volume measurement in human cadaver kidneys[END_REF]. Only results with a Lin's CC greater than 71 for repeatability and reproducibility were retained as we considered that their measurement error was acceptable (Table 2). The normality of distribution of each of the biometric variables and the equality of variance were studied using the Shapiro-Wilk test. The null hypothesis of this test is that the population is normally distributed. If the p-value is lower than the alpha level selected, the null hypothesis is rejected [START_REF] Shapiro | An analysis of variance test for normality (complete samples)[END_REF].

For normally distributed variables, the correlation between the different variables was studied using the Pearson correlation (multivariate statistical test applied to a series of quantitative variables). Growth curves were established for the variables correlated with age.

A correlation between sex and the different variables analyzed was sought using an ANOVA test.

For all tests, the alpha risk was set at 0.05.

Results

Study population

The retrospective cohort included 47 infants (22 girls, 25 boys).

Measurement reliability

Repeatability and reliability were studied in 20 infants selected at random (11 boys, 9 girls).

The precision coefficient was low.

Lin's correlation coefficient was used to select the variables presented in Table 3. The difference between the two measurements (intra and interobserver) were normally distributed and 95%

of the values of measurement differences were within the limits of agreement. Bias (mean of the differences) was low. Among the variables retained, regarding inter-observer variability, none was not within the confidence interval of bias for measurement of petrous pyramid height and vermis height: there was a systematic difference and bias was therefore significant.

Conventional morphometrics

All variables were normally distributed.

Correlation between sex and the variables studied

None of the variables studied showed a significant difference according to sex.

Correlation between age and the variables studied

Pearson's test showed a correlation between age and all the variables studied. Notably, there was a negative correlation between age and the sphenoid angle (p<0.01, R=-0.353).

Growth curves were drawn for each of these variables (Fig. 1). There was positive linear growth during the first two years of life, with the exception of the interpetrous angle, which did not develop after 12 months. The value of the sphenoid angle decreased during the period studied.

Correlation between the cranial base and the brain

Overall, the correlations between the dimensions of the cranial base and the brain were very strong.

Head circumference was strongly correlated with crown-heel length (p<0.01, R=0.909), maximum length (p<0.01, R=0.841) and maximum width (p<0.01, R=0.843) of the pars basilaris, height of the petrous pyramid (p<0.01, R=0.718), occipitofrontal diameter (p<0.01, R=0.865), bone biparietal diameter (p<0.01, R=0.932) and brain biparietal diameter (p<0.01, R=0.926), transverse cerebellar diameter (p<0.01, R=0.870) and interpetrous angle (p<0.01, R=0.615).

Occipitofrontal diameter was very strongly correlated with the total length of the cranial base (p<0.01, R=0.911). Brain biparietal diameter was very strongly correlated with bone biparietal diameter (p<0.01, R=0.988) and transverse cerebellar diameter (p<0.01, R=0.937). The relation between transverse cerebellar diameter and biparietal diameter showed a linear increase, reflecting relatively greater increase in cerebellar width than in biparietal diameter in the infant (Fig. 2).

The sphenoid angle was correlated with transverse cerebellar diameter (p=0.01, R=0.386), brain and bone biparietal diameter (p<0.05, R= -0.367 and -0.376, respectively) and also with maximum length (p<0.01, R=-0.381), and maximum width (p<0.01, R=-0.420) of the pars basilaris. The sphenoid angle was correlated with crown-heel length (p<0.02, R=-0.405).

The cephalic index (CI) corresponding to the ratio of brain biparietal diameter to occipitofrontal diameter showed relative widening of the brain (Fig. 3). According to the classification of Cohen and Maclean [START_REF] Cohen | Craniosynostosis : Diagnosis, Evaluation, and Management[END_REF], for our cases, up to the age of 8 months the CI is between 81.0-85.4 and indicates a brachycephalic cranium. After 8 month the CI is superior at 85.5, indicated a hyperbrachycephalic cranium.

There was a strong correlation between transverse cerebellar diameter and maximum length (p<0.01, R=0.861) and maximum width (p<0.01, R=0.895) of the pars basilaris, as well as with the height (p<0.01, R=0.801) and volume (p<0.01, R=0.75) of the petrous pyramid.

There was also a strong correlation between the height of the vermis and maximum height (p<0.01, R=0.764) and maximum width (p<0.01, R=0.809) of the pars basilaris.

The interpetrous angle, corresponding to the opening of the posterior fossa, was correlated with occipitofrontal diameter (p<0.01, R=0.459), brain biparietal diameter (p<0.01, R=0.604), transverse cerebellar diameter, anteroposterior diameter and height of the vermis (p<0.01, R=0.355 and 0.494, respectively). It became stable after the first year of life.

Transverse cerebellar diameter was also strongly correlated with occipitofrontal diameter (p<0.01, R=0.851) and bone biparietal diameter (p<0.01, R=0.937). The length of the corpus callosum was correlated with occipitofrontal diameter (p<0.01, R=0.779).

Discussion

As far as we are aware, this study is the first to propose a joint approach to analysis of the cranial base and the brain during the first years of life while taking into account the possibility of sexual dimorphism.

It revealed that the growth dynamic of these two systems was strongly correlated and synchronous. Studies in variations of the angles enabled analysis of shape changes of the cranial base.

Lastly, our study is original in that it uses two types of data to allow an overall approach to ontogeny in a well-defined population of infants. We were thus able to study a population that was unique both by the size of the series and by our use of multiple data obtained by imaging (CT and MRI) and by autopsy.

Study population and imaging techniques

Although our series was large compared with other studies, the population included in the SID protocol was heterogeneous in distribution but coherent with the epidemiological data for SID [START_REF]Prise en charge en cas de mort inattendue du nourrisson (moins de 2 ans)[END_REF]. In France, cases of SID are managed in a reference center (specialized pediatric hospital department) following a protocol based on the recommendations of the High Authority for Health (Haute Autorité de la Santé, HAS). This protocol enables rapid medical investigations in order to identify a cause of death and includes, in particular, medical imaging and full autopsy. There was a marked predominance of infants aged under 10 months and an unbalanced sex ratio with a majority of boys. This led to non-representativity of certain age groups, limiting the scope of our conclusions for certain variables.

The infants we included were rigorously selected (only 80% of the initial population was retained) in order to exclude any disorder that might affect the biometric variables examined.

Our study interested a wide range of measurements obtained through the combined use of CT and MRI. This combination is, to the best of our knowledge, not used previous literature on its use for study of ontogeny, in the infant in particular. The combination of these two investigations enabled study of 15 validated quantitative variables (12 linear measurements and 3 angles) of both the brain and the cranial base.

This study is as yet the most voluminous collection of biometric data on the head segment.

Measurement reliability

More than half (15 of 23) of the biometric variables included in our study were found to be reliable and valid after study of their reproducibility and repeatability. Error could be explained by the thickness of the MRI sections studied and by lack of precision in placing landmarks in this context where distances are 14often less than a millimeter.

McBride [START_REF] Mcbride | A proposal for strength-of-agreement criteria for Lin's Concordance Correlation Coefficient[END_REF] proposed a descriptive scale for values of Lin's correlation coefficient in biology. It is considered as poor when below 0.90. However, in the medical domain this evaluation is arbitrary and unjustified. Partik et al. [START_REF] Partik | 3D versus 2D ultrasound: accuracy of volume measurement in human cadaver kidneys[END_REF] proposed threshold values that are more pertinent for medical research, and notably for medical imaging.

Metric approach

All biometric variables studied showed variance that increased during the first two years of life, with the exception of the interpretrous angle which remained stable after the 12 th month of life. Brain biparietal diameter, transverse cerebellar diameter, crown-heel length and head circumference were the variables that were most strongly correlated with age. Our approach to study of brain growth and of elements of the cranial base yielded growth curves that may be used to assess normal development in the infant. However, the relatively small size of our sample did not enable us to establish true norms for growth or speed of growth.

We demonstrated that overall, the correlations between the brain and the cranial base were strong in the infant. We confirmed certain findings of the literature [START_REF] Watanabe | The clivus-sphenoidale angle in children (postnatal flexion of the cranial base)[END_REF][START_REF] Lieberman | The ontogeny of cranial base angulation in humans and chimpanzees and its implications for reconstructing pharyngeal dimensions[END_REF], notably with regard to the relation between age and closure of the sphenoid angle after birth. Like Lieberman, we showed a negative correlation between closure of the sphenoid angle and crown-heel length [START_REF] Lieberman | The ontogeny of cranial base angulation in humans and chimpanzees and its implications for reconstructing pharyngeal dimensions[END_REF][START_REF] Lieberman | Basicranial influence on overall cranial shape[END_REF]. We also showed that closure of sphenoid angle and opening of the interpetrous angle was significantly correlated with widening of the cerebellum and with increase of biparietal diameter. The angle variation could be explained because of the rapid growth of the posterior fossa growth from birth to 3.58 years [START_REF] Coll | Human foramen magnum area and posterior cranial fossa volume growth in relation to cranial base synchondrosis closure in the course of child development[END_REF]. The rapid growth phase is explained by the absence of ossification of occipitomastoidal synchondrosis, petro-occipital synchondrosis and spheno-occipital synchondrosis [START_REF] Coll | Human foramen magnum area and posterior cranial fossa volume growth in relation to cranial base synchondrosis closure in the course of child development[END_REF].

In the adult, it has been shown that variations in the width, length and flexion of the cranial base are independent and that only the maximum width of the cranial base has a significant effect on overall cranial proportions [START_REF] Lieberman | Basicranial influence on overall cranial shape[END_REF]. However, in our study we underlined, in addition to these data, a close relationship between occipitofrontal diameter on the one hand and total length of the cranial base, sphenoid angle, biparietal diameter and transverse cerebellar diameter on the other.

Our study confirmed that measurements of the vermis and cerebellum were strongly correlated with age in the infant. Some neonatology teams use these measurements to assess gestational age [START_REF] Co | Cerebellar dimensions in assessment of gestational age in neonates[END_REF]. We also observed that transverse cerebellar diameter (representing cerebellar growth in width), which is part of fetal development after 28 weeks amenorrhea [START_REF] Captier | Geometrical growth models of the fetal forebrain, cerebellum, brainstem and change of the cranial base angles during fetal period[END_REF][START_REF] Jeffery | Brain size and the human cranial base: a prenatal perspective[END_REF], increased faster than biparietal diameter (growth in width of the cerebral hemispheres).

Several authors have shown with traditional morphometry that basioccipital dimensions evolve during foetal development [START_REF] Scheuer | Age estimation from the pars basilaris of the fetal and juvenile occipital bone[END_REF][START_REF] Scheuer | Developmental Juvenile Osteology[END_REF][START_REF] Nagaoka | Estimation of fetal age at death from the basilar part of the occipital bone[END_REF] and its characteristics intensify with age [START_REF] Scheuer | Developmental Juvenile Osteology[END_REF]. The basioccipital are used not only in anatomy but also in biological anthropology: it can give an idea about the foetal age [START_REF] Niel | Maturation of the human foetal basioccipital: quantifying shape changes in second and third trimesters using elliptic Fourier analysis[END_REF] and as our study showed about the post-natal age.

As Paetz et al, we find that the temporal bone grows study is also relevant during the first 2 years of life [START_REF] Paetz | The developing temporal bone: computed tomography measurements and assessment of suture closure from birth to 18 years of age[END_REF] in particular the petrous pyramid height, strongly correlated, with age and head circumference.

The cephalic index, based on MRI imaging of brain structures, showed in the infant a brain of brachycephalic type (width greater than length). These data are coherent with those of the literature [START_REF] Hummel | Impacting infant head shapes[END_REF][START_REF] Likus | Cephalic index in the first three years of life: study of children with normal brain development based on computed tomography[END_REF] obtained from CT imaging.

The influence of sex on growth of the immature child aged less than 2 years was studied for each biometric variable. We found no sex-related difference in growth in any of the variables.

Few studies have looked for dimorphism of brain structures in this age group. Choe et al. [START_REF] Choe | Regional Infant brain development: an MRI-based morphometric analysis in 3 to 13 month olds[END_REF] showed sexual dimorphism only in the caudate nucleus and the vermis. Their findings are not in agreement with ours. Matthews et al also showed craniofacial dimophism in 1 year-olds [START_REF] Matthews | Spatially dense morphometrics of craniofacial sexual dimorphism in 1-year-olds[END_REF]. Moreover Rees and al. [START_REF] Rees | Facial structure in the sudden infant death syndrome: case-control study[END_REF] described in the sudden infant death syndrome morphological facial characteristics, it could be extrapolate to the skull base. The sample size is very minimal once distributed into the particular age categories. The lack of a correlation between sex and the variables examined could merely reflect the small sample size.

With regard to the cranial base, some studies have shown sexual dimorphism of the anterior part of the cranial base (width) [START_REF] Ursi | Sexual dimorphism in normal craniofacial growth[END_REF]37]. However, sexual dimorphism was not observed at the posterior level or the sphenoid angle [START_REF] Ursi | Sexual dimorphism in normal craniofacial growth[END_REF].

Interactions between growth of the cranial base and the brain

Our methodological approach did not enable us to determine whether growth of the brain was dependent on that of the cranial base, or the contrary. We did however demonstrate that there was a parallel dynamic of the one in relation to the other. In order to study a true cause-effect relationship, it would be necessary to examine a brain or bone disorder and observe its impact on adjacent structures. However, there is no sufficiently prevalent disorder that would enable pertinent study.

The effect of abnormalities of cranial suture closure on the brain is known [START_REF] Cohen | Craniosynostosis : Diagnosis, Evaluation, and Management[END_REF], but congenital abnormalities of the cranial base are rare (encephalocele, dermoid cyst) [38], which limits the possibilities of extrapolating a possible interrelation of the systems in development.

Conclusion

Our study demonstrated that growth of the cranial base and the brain develop in parallel during the first two years of life. It was carried out in a large series of rigorously selected infants and proposes an innovatory approach to the study of ontogenesis through the combined use of medical imaging, autopsy and histopathological data. Lastly, it contributes to better knowledge of overall growth and normal development, improving our understanding of pathological mechanisms that affect the brain and cranial segment. 
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 23 Fig. 1. Growth curves according to age (in months) for the (a) sphenoid angle, (b) interpetrous angle, (c) anteroposterior diameters: OFD (black) and total cranial base (gray), (d) biparietal diameters (black and mid gray) and transverse cerebellar diameter (clear gray), (e) anteroposterior height (black) and height (gray) of the vermis, (f) height of the petrous pyramid, (g) maximum length (black) and width (clear gray) of the pars basilaris, (h) body height (i) weight, (j) head circumference. The circle corresponds to the girls and the triangles to the boys. Fig. 2. Relation between transverse cerebellar diameter and biparietal diameter according to age group : TDC/brain BPD x 100 versus age in months. The circle corresponds to the girls and the triangles to the boys. Fig. 3. Cephalic index according to age group (in months). The circle corresponds to the girls and the triangles to the boys

Table 1

 1 

	Imaging Measurements	Abbreviation Definition

Table 2 Interpretation of the value of the correlation coefficient

 2 

	< 0.50	Unacceptable
	0.51-0.60	Poor
	0.61-0.70	Mediocre
	0.71-0.80	Moderately satisfactory
	0.81-0.90	Fairly good
	0.91-0.95	Very good
	> 0.95	Excellent

Table 3

 3 

	Measurements	Repeatability: agreement	Reproducibility: agreement
	PP height	moderately satisfactory (0.74)	fairly good (0.90)
	Maximum length and width of the pars	moderately satisfactory (0.90	fairly good (0.83 and 0.88)
	basilaris	and0.81)	
	Length of posterior level	very good (0.92)	fairly good (0.81)
	Total length of cranial base	very good (0.95)	fairly good (0.85)
	Sphenoid angle	fairly good (0.84)	moderately satisfactory (0.78)
	Interpetrous angle	moderately satisfactory (0.76)	moderately satisfactory (0.76)
	Occipitofrontal diameter	very good (0.95)	very good (0.95)
	Bone and brain biparietal diameter	very good (0.93 and 0.91)	Very good and fairly good (0.91
			et 0.85)
	Length of corpus callosum	moderately satisfactory (0.78)	moderately satisfactory (0.78)
	Anteroposterior diameter and height of the	Fairly good (0.83)	moderately satisfactory (0.78)
	vermis		
	Transverse cerebellar diameter	excellent (0.99)	excellent (0.98)
	Pontomedullary angle	very good (0.91)	very good (0.92)
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