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Introduction Malocclusions are usually diagnosed around 3-4 
years of age according to specific criteria. The purpose of this protocol 
is to validate a method to understand how the type of delivery can 
influence the development of malocclusions.

Materials and Methods This pilot study, conducted at the 
Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico of 
Milan, evaluated the relationship between the type of delivery, fetal 
presentation, and the presence of malocclusions in children. The 
sample included 5 healthy term newborns, all born to healthy mothers 
with uncomplicated pregnancies by vaginal delivery. Measurements 
were taken, via ultrasound, at the 37th week of gestation (T0) and on 
the second day of life (T1), using a craniometer, caliper and goniometer, 
including head circumference, lower facial angle, frontonasal angle, 
labial fissure length, and interpupillary distance.

Results The collected data show significant variations in some 
measurements between T0 and T1. Statistical analysis, conducted 
using the Wilcoxon Signed-Rank Test, indicated marginally significant 
differences for some measurements like the lower facial angle that 
showed a mean variation of -0.4°, while the interpupillary distance 
increased by 2.3 cm. However, no definitive correlation was found 
between the type of delivery and the presence of facial asymmetries.

Discussion and Conclusions The results suggest that further 
research is necessary to better understand the influence of delivery 
and fetal presentation on the development of malocclusions. This 
study represents an important first step, highlighting the need for 
larger samples and more in-depth investigation methods to obtain 
more conclusive results.

Abstract

N. Cenzato1,2*, F. Cazzaniga1,2, F. 
Masserini3, B. Baldini4, L. Colombo5,
M. Fumagalli5,6, C. Maspero1,2

1Department of Biomedical, Surgical and Dental sciences, 
University of Milan, Italy
2Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, 
Milan, Italy
3UOC Ostetricia - Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico di Milano
4Deparrtment of Electronics, Information and Bioengineeering, 
Politecnico Di Milano, Italy
5SC Neonatologia e Terapia Intensiva IRCCS Ca’ Granda 
Ospedale Maggiore Policlinico, Milan, Italy
6Department of Clinical Sciences and Community Health, 
University of Milan, Italy
*Corresponding author

email: niccolo.cenzato@unimi.it

Introduction

Skeletal malocclusion is defined as an altered relationship 
between the maxilla and mandible or the presence of altered 
teeth alignment beyond the range of normality [Jacobson, 
1987]. Malocclusion is considered the third priority for oral 
health disease according to the World Health Organization 
[Singh and Sharma, 2014]. Among the general population, 
its incidence, described in the literature, is between 50% to 
87% [Cattaneo et al., 2005, Romasco et al., 2022]. Generally, 
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the lack of knowledge about the aetiologic factors among 
them the intrinsic ones significantly reduces the likelihood of 
a favorable prognosis. Therefore, assessing the extent of 
etiological agents is the key factor in evaluating the stability 
of the outcome [Farronato et al., 2024; Maggiordomo et al., 
2022]. To understand the aetiology of a dysgnathic condition, 
it is essential to determine whether the problem is caused by 
genetics or by the presence of altered functions, or more 
commonly, by a combination of both factors [Cenzato et al., 
2024; Paglia, 2016; Tortora et al., 2023]. An almost entirely 
unexplored research area concerns the hypothesis that the 
type of delivery and fetal presentation can influence the 
development of malocclusions in childhood and adulthood. 
The impact of pressure on maxillofacial structures could cause 
significant damage to rapidly growing areas [Cenzato et al., 
2023; Farronato et al., 2023; Colombo et al., 2023].

In the realm of prenatal diagnosis, until recently, the 
diagnosis of micrognathia and retrognathia was subjective, 
based on the assessment of the fetal profile and the analysis 
of the relationship between the maxilla and the mandible. 
[Storari et al., 2021] Today, however, retrognathia and 
micrognathia are conditions that can be evaluated separately. 
The use of objective ultrasound methods, such as measuring 
the lower facial angle and the mandibular width/maxillary 
width ratio, can facilitate the ultrasound recognition and 
characterisation of retrognathic and micrognathic fetal 
mandibles in utero [Antonakopoulos et al., 2019; Rotten et 
al., 2002; Maspero et al., 2020]. After birth, the diagnosis of 
malocclusion is made around the ages of 3-4 years according 
to specific criteria. Medical history, combined with a clinical 
examination and the processing of diagnostic data collected 
through instrumental investigations (cephalometric X-rays and 
3D CT scans, cast analysis, photographic examinations, etc.), 
forms the basis for a correct diagnosis, which will be followed 
by the most appropriate treatment plan [Farronato et al., 2012; 
Maspero et al., 2009; Lombardo et al., 2020; Cenzato et al., 
2024].
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To date, no studies have been published in the literature to 
understand whether the type of delivery and the type of fetal 
presentation play an actual role in the onset of malocclusions. 
Through a rigorous analysis of the collected data, this pilot 
study aims to provide a better understanding of the potential 
causes of dysgnathia and to contribute to the creation of 
more effective guidelines for the prevention and management 
of these conditions.

Materials and methods

This pilot study was conducted at the Fondazione IRCCS 
Cà Granda Ospedale Maggiore Policlinico of Milan in the 
departments of obstetrics, neonatology, and dentistry, 
with the aim of evaluating a possible relationship between 
the type of delivery, fetal presentation, and the potential 
presence of malocclusions in the infant. This study was 
approved as Research protocol of Fondazione IRCCS Cà 
Granda, Ospedale Maggiore Policlinico, Current Research, 
Operative Unit 420/425, Progressive number project 3.

Sample Selection
In the obstetrics department, a sample of five fetuses was 

selected. The research focused on fetuses without systemic 
diseases or diagnosable anomalies, in mothers who were not 
taking medications during pregnancy.

 Inclusion and Exclusion Criteria
Inclusion criteria involved fetuses with cephalic, breech, or 

shoulder presentation, born through natural eutocic delivery, 
whether spontaneous or induced. Conversely, cases of twin 
pregnancies, births by cesarean section, or situations of 
dystocia during delivery were excluded.

Description of Measurements
For each subject, various data were collected at two distinct 

times: T0 (37th week of intrauterine life) and T1 (2nd day of 
life). These are standard and validated measurements typically 
used in the second trimester of intrauterine life for the 
ultrasound recognition of retrognathic mandibles and fetal 
retrognathia. These include:

Head Circumference (HC):  Measured by placing the 
instrument at the most prominent point of the frontal bone 
above the supraorbital ridge and at the most prominent point 
of the occipital bone (opisthocranium). [Maspero et al., 2020].

Inferior Facial Angle (IFA): Measured in the median sagittal 
view of the fetus. It is formed by the intersection of a line 
orthogonal to the vertical part of the forehead drawn at the 
level of the nasofrontal suture and a line passing through the 
tip of the chin and the most prominent lip, usually the upper 
lip [Antonakopoulos et al., 2019].

Frontonasal-Mentum Angle (FNMA): Also measured in the 
sagittal view of the fetus’s profile. It is the angle between the 
line drawn from the tip of the nose to the frontal bone, 
intersecting with the line from the nasal tip to the chin 
[Antonakopoulos et al. 2019; Hand et al., 2020].

Labial Fissure Length (LL): Measured in the coronal view of 
the fetus. It is obtained by drawing a line that connects the 
right and left labial commissures of the subject. The external 
points of the lips where they join at the corners of the mouth 
are identified, and the distance between them is measured 
[Lanteri et al., 2020; Colombo et al., 2019]. 

Interpupillary Distance (IPD): Also measured in the coronal 
view of the fetus. It is obtained by drawing a line that connects 
the centre of the pupil of the right eye with that of the left 
eye of the subject [Cenzato et al., 2021].

The presence of asymmetries was determined by evaluating 
the parallelism between the line indicating the labial fissure 
length (LL) and that of the interpupillary distance (IPD).

Data Collection Methodology
The same measurements were obtained at two distinct 

times: T0, during the 37th week of gestation via ultrasound, 
and T1, on the 2nd day of life. The data collection at T0 was 
conducted using the Samsung Ele v8® echography model. 
The measurements taken adhered to standard and validated 
clinical practices. At T1, an orthodontic specialist collected 
the data using a professional craniometer, caliper, and 
goniometer. This assessment was performed with the baby 
lying in a hospital crib in a supine position, with closed lips 
and open eyes. The data were then recorded in two separate 
tables: one containing information about the ethnicity and 
age of the mother, the type of conception, fetal presentation 
at T0, type of delivery, and the sex of the newborn (Table 1), 
and the other recording the various measurements taken 
from the study participants (Table 2). The primary objective 
of the study was to evaluate whether the mode of delivery 
and fetal presentation could influence the development of 
dysgnathia and asymmetries. To this end, measurements and 
angles detected in the fetus and subsequently in the newborn 
were compared, also examining the potential impact of the 
delivery mode and fetal presentation on the parallelism 
between LL and IPD.

Statistical Analysis
A descriptive and inferential statistical analysis was 

conducted on the collected data. The mean, standard 
deviation (SD), and 95% confidence interval (CI) were 
calculated for both T0 and T1, along with the p-value and 
Cohen’s d. Additionally, for each measurement, the mean 
variation between the data collected at T0 and T1 (ΔT0-T1) 
was calculated, and the Wilcoxon Signed-Rank Test, a non-

FIG. 1Lower facial angle (IFA) [Antonakopoulos N 2019] FIG. 2  Frontonasal-mentum angle (FNMA).) [Antonakopoulos N 2019]
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parametric test comparing paired measurements, was 
conducted to determine if there is a significant difference 
between T0 and T1. The results were then reported in a table 
(Table 3).

Results

The results are illustrated in tables 1, 2, and 3. The sample 
of pregnant women consisted of five individuals, three of 
whom were Caucasian, one of Arab ethnicity, and one of 
Slavic ethnicity. The average age of the patients was 34 years, 
and in all five cases, the conception of the newborn occurred 
through natural fertilisation. As reported in Table 1, four of 
the mothers involved in the study gave birth via non-induced 
natural eutocic delivery, while only one had an induced natural 
eutocic delivery. All examined newborns presented in a 
cephalic position. Additionally, three newborns were female, 
and two were male. Table 2 reports the measurements taken 

at times T0 and T1. The mean, standard deviation (SD), and 
the 95% confidence interval (CI) for each measurement at T0 
and T1 were calculated. The upper and lower CIs provide the 
range within which the true mean is expected to fall with 
95% confidence. Finally, the average variation between T0 
and T1 (ΔT0-T1) was also calculated.

Regarding the inferior facial angle (IFA), at T0, the mean 
was 58° ± 6.4 (SD), and the 95% confidence interval (CI) for 
this measurement ranged from 50.0° to 66.0°. At T1, the 
mean was 57.6° ± 5.8 (SD), with a 95% confidence interval 
(CI) ranging from 50.4° to 66.0°. Overall, the average variation 
between T0 and T1 (ΔT0-T1) was -0.4°. For the frontonasal-
mentum angle (FNMA), the mean at T0 was 134.8° ± 7.6 
(SD), and the 95% confidence interval ranged from 124.4° 
to 144.2°. At T1, the mean was 139° ± 3.1 (SD), with a 95% 
confidence interval ranging from 135.2° to 142.8°. The 
average variation (ΔT0-T1) was +4.2°.

For interpupillary distance (IPD), the mean at T0 was 3.7 
cm ± 0.3 (SD), with a 95% confidence interval ranging from 
3.3 cm to 4.1 cm. At T1, the mean was 6 cm ± 1.7 (SD), with 
a 95% confidence interval ranging from 3.8 cm to 8.2 cm. 
The average variation between T0 and T1 was +2.3 cm.
For the labial fissure length (LL), the mean at T0 was 2.5 cm 

± 0.4 (SD), with a 95% confidence interval ranging from 2.0 
cm to 3.1 cm. At T1, the mean was 4 cm ± 1.0 (SD), with a 
95% confidence interval ranging from 2.8 cm to 5.2 cm. The 
calculated average variation (ΔT0-T1) was +1.5 cm. Regarding 
head circumference (HC), the mean at T0 was 32.1 cm ± 0.7 
(SD), with a 95% confidence interval ranging from 31.3 cm 
to 32.9 cm. At T1, the mean was 34.1 cm ± 0.5 (SD), with a 
95% confidence interval ranging from 33.5 cm to 34.7 cm. 
The average variation in head circumference between T0 and 
T1 was 1.96 cm.

Distinguishing between male and female subjects, the 
average head circumference at T0 was 32.3 cm ± 0.50 (SD) 
for females and 31.9 cm ± 0.6 (SD) for males, while the average 
HC at birth was 34.1 cm ± 0.29 (SD) for females and 34.1 cm 
± 0.6 (SD) for males.

Finally, parallelism between the line used to measure labial 
fissure length (LL) and that of the interpupillary distance (IPD) 
was found in only two cases at both T0 and T1. Symmetry 
was observed in two cases at T0 but not at T1, while one 
patient was asymmetrical at both T0 and T1.

Subsequently, visualisations were created using boxplots to 
illustrate the data distribution and changes over time.

Lastly, for each measurement, a group comparison between 
T0 and T1 was conducted to evaluate the difference between 
the time points. The Wilcoxon Signed-Rank Test, a non-
parametric test, compared paired measurements to determine 
if there was a significant difference between T0 and T1. The 
average difference between T0 and T1 was calculated and 
reported with 95% confidence intervals. The results are 
presented in Table 3.

Discussion

Upon analysing the statistical survey data, it is evident that 
the Wilcoxon Signed-Rank Test results for measurements IFA 
and FNMA indicate no significant differences. For IPD, LL, and 
CC measurements, the Wilcoxon test statistics yielded a 
p-value of 0.0625, suggesting marginally significant differences 
at the 10% level. The effect size was calculated to determine 
the magnitude of the difference between T0 and T1, crucial 
for estimating sample sizes in future studies for statistical 
significance. Cohen’s d characterises effect size by relating 

TABLE 1 Ethnicity of the pregnant woman, age of the pregnant woman, 
type of fertilization, fetal presentation at T0, type of delivery, and sex of 
the newborn.

TABLE 2 Measurements at Time T0 and T1 of: lower facial angle 
(IFA), fronto-nasal-mandibular angle (FNMA), interpupillary distance 
(IPD), distance between lip commissures (LL), parallelism, and cranial 
circumference (HC).
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the mean difference to variability, akin to a signal-to-noise 
ratio. A high Cohen’s d indicates that the mean difference is 
large compared to variability. Currently, there are no scientific 
publications thoroughly examining the potential correlation 
between delivery mode, fetal presentation, and the onset of 
malocclusions. However, comparisons were made with 
analogous studies found in the literature. This underscores 
the urgency for further targeted research to fill this gap in 
scientific knowledge and gain a more comprehensive 
understanding of the topic at hand.

Regarding the Inferior Facial Angle (IFA), the study by 
Antonakopoulos et al. [2009] recognises its relevance in the 
initial diagnosis of fetal micrognathia, commonly performed 
during routine anatomical scanning in the second trimester 
of pregnancy. The average gestational age for diagnosis, 
according to literature, is 21 weeks, ranging from 16 to 38 

weeks. The reported normal average value is 65° ± 16°, with 
upper and lower reference limits ranging from 81° to 49°. 
Thus, an angle below 49° diagnoses micrognathia, with a 
sensitivity and specificity of 100% and 99%, respectively. 
Additionally, a systematic review by Cang et al. [2023] 
recommends using IFA <50° as a diagnostic criterion for 
micrognathia during prenatal examination. Analysing our 
study results, both at T0 and T1, the average IFA measurement 
exceeded 49°, indicating no micrognathia diagnosis in any of 
the studied cases. Furthermore, the overall mean change in 
IFA between T0 and T1 (ΔT0-T1) was -0.4°. Generally, the 
data decreased after birth in three infants, while increasing 
in the other two cases. For the Frontonasal-Mental Angle 
(FNMA), according to Antonakopoulos’ study [2009], the 
normal average value is 147° ± 2.7° (SD), with upper and 
lower reference limits between 142° and 152°. Therefore, an 
angle below 142° is indicative of micrognathia. However, 
FNMA has a lower positive predictive value; many normal 
fetuses can have a frontonasal-mental angle less than 142°. 
Recent literature suggests that in pathological cases, the 
frontonasal-mental angle ranges from 100° to 134°. For 
example, according to Cang et al. [2023], an FNMA <135.91° 
can be used as a diagnostic criterion for micrognathia during 
prenatal examination. The average FNMA measurement in 
our study sample at T0 was 134.8°, with three infants having 
an angle <134°, although their IFA measurements were well 
above the micrognathia diagnostic threshold. In general, there 
are no studies measuring FNMA in neonates; however, 
analysing our study’s T1 results showed an average 
measurement >134°. Therefore, in all five cases, the angle 
exceeded the reference range considered for micrognathia 
diagnosis. Furthermore, the average change (ΔT0-T1) was 
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+4.2°; specifically, the angle increased in infants where T0 
was <134°, while decreasing in the other two cases where 
T0 FNMA was >134°.

Regarding Interpupillary Distance (IPD), all cases showed 
an increase, with an average change (ΔT0-T1) of +2.3 cm. 
The study by Morrison et al. [1984] measured this parameter 
in children aged 0 to 6 years, reporting an average of about 
4.3 cm at birth. Kulkarni et al. [1992] also provided detailed 
IPD data, aiming to establish ranges for various ocular 
measurements in neonates and fetuses of different gestational 
ages, with birth values averaging around 4.07 ± 2.4 (SD). IPD 
in fetuses is less frequently reported than in neonates, but 
there are prenatal ultrasound and imaging studies investigating 
fetal facial dimensions. For instance, Kulkarni et al. [1992] 
established that IPD at 37 weeks of gestation averaged 3.69 
cm ± 3.2 (SD). Examining our study’s results, the average IPD 
measurement at T0 was 3.7 cm ± 0.29 (SD), increasing to 6 
cm ± 1.55 (SD) at T1. Thus, the measurement at 37 weeks of 
gestation closely aligns with Kulkarni’s study [1992], while 
the average IPD at birth in our sample was approximately 1.5 
- 2 cm higher than those reported in the aforementioned 
articles.

Concerning Lip-to-Lip Distance (LL), all five cases showed 
an increase between the measurement taken at 37 weeks of 
gestation and that recorded on the second day of life, 
specifically with an average change (ΔT0-T1) of +1.5 cm. Chae 
et al. [2006] divided healthy neonates into four groups: under 
2 weeks old, 60 ± 7 days, 120 ± 7 days, and 180 ± 7 days. 
Each group comprised 40 children, with linear distances 
including 13 elements related to the nose, mouth, and lips. 
Particularly, the mean intercommissural distance for the under 
2-week-old group was 2.68 cm. In our study, the average LL 
measurement at T1 was 4 cm, while at T0 it was 2.5 cm; thus, 
the ultrasound measurement closely approximates the Chae 
et al. study [2006] for the under 2-week-old group. There is 
currently no literature evaluating LL during the 37th week of 
life through ultrasound, so comparisons cannot be made.

Cranial circumference (CC) is an important measure for 
assessing neonatal growth and development, often monitored 
regularly during the first few months of life. The World Health 
Organization (WHO) conducted various studies to establish 
growth standards, including cranial circumference. According 
to WHO data [Farronato  et al.,2022; Farronato et al., 2012; 
Abate et al., 2020], the average cranial circumference for a 
fetus at 37 weeks of gestation is approximately 33.5 cm. 
Davidson et al. [2008], in their study on individuals born in 
Israel between 1991 and 2005 during the 37th week of 

pregnancy, reported an average circumference of 33 cm for 
females and 34 cm for males. According to our study’s data, 
at T0, cranial circumference (CC) in females was 32.3 cm, 
while in males it was around 31.9 cm. This value is slightly 
lower than those reported in the two aforementioned studies. 
Additionally, it is important to note that, from the results 
obtained in our study, the average cranial circumference was 
marginally higher in females than in males, contrary to the 
findings of Davidson et al. [2008]. The WHO Multicentre 
Growth Reference Study (MGRS) [Maspero et al., 2020; 
Farronato et al., 2009; Botzer et al., 2021] is one of the key 
projects that collected anthropometric data from various 
global populations to create infant growth standards. 
According to this study, average cranial circumference in 
newborns varies slightly by gender, with mean values around 

34.5 cm for male and 33.9 cm for female neonates. As shown 
in our study results, head circumference at birth in the sample 
of patients under study is 34.1 cm for both females and males, 
closely aligning with the proposed values for females.

Study Limitations
The number of participants involved in this pilot study was 

limited primarily due to challenges encountered during the 
recruitment phase. Despite initially considering more than five 
pregnant women, difficulty arises in finding fetuses at 37 
weeks of gestation in a favorable position to allow for the 
collection of necessary facial measurements via ultrasound; 
two cases were excluded from the research due to 
complications necessitating emergency cesarean sections. In 
addition, there are limitations due to the plasticity of bones 
in newborns, which can alter measurements in the days 
immediately following birth. 

Conclusions

Compared to intrauterine analyses, the evaluated 
postpartum parameters had undergone changes in almost 
half of the sample, which provide important reflections on 
prenatal malocclusion diagnosis. Given the small sample size, 
these results are interesting but not completed and should 
be interpreted with caution. Further researches are desirable, 
significantly expanding the study sample and following 
subjects over more time.

Acknowledgements and funding
This study was partially funded by Italian Ministry of Health 

– Current research IRCCS.

Institutional Review Board Statement 
The study was conducted in accordance with the Declaration 

of Helsinki, and authorised by the Ospedale Maggiore 
Policlinico, Current Research, Operative Unit 420/425, 
Progressive number project 3.

Informed Consent Statement
Informed consent was obtained from all subjects involved 

in the study.

Conflicts of Interest 
The authors declare no conflict of interest.

TABLE 3 Wilcoxon test, p-value, Cohen’s d, 95% confidence interval limits.



6 European Journal of Paediatric Dentistry early access 2024

CENZATO N. ET AL.

References

	› Abate A, Cavagnetto D, Fama A, Maspero C, Farronato G. Relationship 
between Breastfeeding and Malocclusion: A Systematic Review of the 
Literature. Nutrients. 2020 Nov 30;12(12):3688.

	› Antonakopoulos N, Bhide A. Focus on Prenatal Detection of Micrognathia. 
J. Fetal Med 2019 September; 6:107-112.

	› Byung Chae C, Jong Yeop K, Jung Duk Y; Ho Yun C, Jae Woo P, Jae Ha H. 
Anthropometric Study of the Upper Lip and the Nose of Infants Less than 
a Year of Age. Journal of Craniofacial Surgery. 2006 January; 17:57-61.

	› Botzer E, Quinzi V, Salvati SE, Coceani Paskay L., Saccomanno S. 
Myofunctional therapy Part 3: Tongue function and breastfeeding as 
precursor of oronasal functions. Eur J PediatrDent. September 2021; 
22:248-250. 

	› Cang Z, Cui J, Pei J, Wang Z, Du Y, Mu S, Dou W, Fan X, Zhang X, Li. Y. 
Prenatal diagnosis of micrognathia: a systematic review. Front Pediatr 
2023; 11: 1161421.

	› Cattaneo R, Monaco A, Streni O, Serafino V, Giannoni M. Birth delivery 
trauma and malocclusion. J Clin Pediatr Dent, 2005; 29:185-8.

	› Cenzato N, Berti C, Cazzaniga F, Di Iasio G, Scolaro A, Maspero C. 
Influence of the type of breastfeeding as a risk or protective factor for the 
onset of malocclusions: a systematic review. Eur J Paediatr Dent 2023; 
24:329-333.

	› Cenzato N, Crispino R, Galbiati G, Giannini L, Bolognesi L, Lanteri V, 
Maspero C. Premature loss of primary molars in children: space recovery 
through molar distalisation. A literature review. Eur J Paediatr Dent. 2024 
Feb 1;25:1.

	› Cenzato N, Nobili A, Maspero C. Prevalence of Dental Malocclusions in 
Different Geographical Areas: Scoping Review. Dent J (Basel). 2021 Oct 
11;9(10):117.

	› Cenzato N, Occhipinti C, D’amici E, Savadori P, Baldini B, Maspero C. 
Microbiological Analysis of Plaque and Its Composition in Three Patient 
Groups under Different Orthodontic Treatments. Dent. J. 2024; 12, 168.

	› Colombo S, Fiuli S, De Giorgio S, Gallus S, Jarach CM, Cianetti S, Caruso 
S, Severino M, Gatto R, Braiotta F, Paglia L. Effects of an Educational 
Book on Pediatric Oral Health knowledge in a sample of Italian women. 
Eur J Pediatr Dent. 2023 May 1;1. 

	› Colombo S, Gallus S, Beretta M, Lugo A, Scaglioni S, Colombo P, Paglia 
M, Gatto R, Marzo G, Caruso S. Prevalence and determinants of early 
childhood caries in Italy. Eur J Pediatr Dent.2019 December; 20(4):267-
273. 

	› Davidson S, Sokolover N, Erlich A, Litwin A, Linder N, Sirota L. New 
and Improved Israeli Reference of Birth Weight, Birth Length, and Head 
Circumference by Gestational Age: A Hospital-Based Study. Isr Med Assoc 
J. 2008 Feb; 10:130-4.

	› Farronato G, Giannini L, Galbiati G, Maspero C. RME: influences on the 
nasal septum. Minerva Stomatol. 2012a Apr;61(4):125-34.

	› Farronato G, Giannini L, Riva R, Galbiati G, Maspero C. Correlations 
between malocclusions and dyslalias. European Journal of Pediatrics 
Dentristy 2012b; 13(1):13-18.

	› Farronato M, Baselli G, Baldini B, Favia G, Tartaglia GM. 3D 
Cephalometric Normality Range: Auto Contractive Maps (ACM) Analysis 
in Selected Caucasian Skeletal Class I Age Groups. Bioengineering (Basel, 
Switzerland) 2022; 9: 216.

	› Farronato M, Begnoni G, Boodt L, Thevissen P, Willems G, Cadenas de 
Llano-Pérula M. Are palatal rugae reliable markers for 3D superimposition 
and forensic human identification after palatal expansion? A systematic 
review. Forensic science international 2023; 351, 111814.

	› Farronato M, Cenzato N, Crispino R, Tartaglia FC, Biagi R, Baldini B, 

Maspero C. Divergence between CBCT and Optical Scans for Soft Tissue 
Analysis and Cephalometry in Facial Imaging: A cross-sectional study on 
healthy adults. International orthodontics 2024; 22:100845.

	› Kulkarni ML. Inner canthal, outer canthal and inter pupillary distance in 
newborns. Indian Pediatrics 1992 July; 29:759-63.

	› Hand P, Olivi G, Lajolo C., Gioco G., Marigo L,Castagnola R, Cordaro M. 
Breastfeeding and gastroesophageal reflux disease improvement after 
tethered oral tissues release. Eur J PediatrDent. 2020 Dec ; 21:309-317.

	› Jacobson A. DAI: The dental aesthetic index. Am J Orthod Dentofacial 
Orthop. 1987; 92(6): 521 – 522. 

	› Lanteri V, Farronato M, Ugolini A, Cossellu G, Gaffuri F, Parisi FMR, 
Cavagnetto D, Abate A, Maspero C. Volumetric Changes in the Upper 
Airways after Rapid and Slow Maxillary Expansion in Growing Patients: A 
Case-Control Study. Materials (Basel). 2020 May 13;13(10):2239.

	› Lombardo G, Vena F, Negri P, Pagano S, Barilotti C, Paglia L, Colombo S, 
Orso M, Cianetti S. Worldwide prevalence of malocclusion in the different 
stages of dentition: A systematic review and meta-analysis. Eur J Paediatr 
Dent. 2020 Jun;21(2):115-122.

	› Maggiordomo A, Farronato M, Tartaglia G, Tarini MA. method based on 
3D affine alignment for the quantification of palatal expansion. PloS one 
2022; 17(12).

	› Maspero C, Abate A, Cavagnetto D, Morsi M, Fame A, Farronato M. 
Available Technologies, Applications and Benefits of Teleorthodontics. 
A Literature Review and Possible Applications during the COVID-19 
Pandemic. J. Clin. Med. 2020; 9, 1891.

	› Maspero C, Fama A, Cavagnetto D, Abate A, Farronato M. Treatment 
of dental dilacerations. J Biol Regul Homeost Agents. 2019 September-
October,;33(5):1623-1627. PMID: 31502432

	› Maspero C, Farronato M, Bellincioni F, Cavagnetto D, Abate A. Assessing 
mandibular body changes in growing subjects: a comparison of CBCT 
and reconstructed lateral cephalogram measurements. Sci. Rep. 2020 Jul; 
10:11722.

	› Maspero C, Giannini L, Riva R, Tavecchia M, Farronato G. Evaluation of 
the nasal cycle of ten young subjects: rhinomanometric investigation. 
Orthodontic World 2009; 34(5):263-268.

	› Morrison D, Whiteside M. The growth of the interpupillary distance in 
children from birth to six years. Ophthalmic and Physiological Optics 
1984; 4 265-271.

	› Paglia L, Dental fear in Italy: what is going on. European Journal of 
Paediatric Dentistry. 2016;17(4):257-257

	› Rotten D, Levaillant JM, Martinez H, Ducou le Pointe, Vicaut E. The 
fetal mandible: a 2D and 3D sonographic approach to the diagnosis of 
retrognathia and micrognathia. Ultrasound Obstet Gynecol 2002 Feb; 
19:122-30.

	› Romasco T, Tumedei M, Inchingolo F, Pignatelli P, Montesani L, Iezzi G, 
Petrini M, Piattelli A, Di Pietro N. A Narrative Review on the Effectiveness 
of Bone Regeneration Procedures with OsteoBiol Collagenated Porcine 
Grafts: The Translational Research Experience over 20 Years. J Funct 
Biomater 2022 Aug; 13:121.

	› Singh VP, Sharma A. Epidemiology of Malocclusion and Assessment of 
Orthodontic Treatment Need for Nepalese Children. Int Sch Res Notices 
2014;768357.

	› Storari M, Yanez-Regonesi F, Denotti G, Paglia L, Viscuso D. Breastfeeding 
and sleep-disordered breathing in children: systematic review and 
proposal of underlying interaction models. Eur J Pediatr Dent. 2021 Dec; 
22(4). 

	› Tortora G, Farronato M, Gaffuri F, Carloni P; Occhipinti C, Tucci M, 
Cenzato N, Maspero C. Survey of Oral Hygiene Habits and Knowledge 
among School Children: a cross-sectional study from Italy. Eur J Paediatr 
Dent 2023 Sep; 1; 24:194.


