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Newborn/growth; Objective: To evaluate the orofacial characteristics of very low-birth-weight preterm infants
Preterm infant; through anthropometric facial measures, orofacial anteroposterior analysis and the relationship
Very low-birth weight between the gum pads.

Method: Orofacial examinations was performed in 154 infants, classified into two groups: Group
A comprised 54 very low-birth-weight infants who were examined after clinical stabilization and
before hospital discharge, and Group B comprised 100 full-term infants.

Results: The average anthropometricmeasurements in millimetres for Group A and Group B
were as follows: upper third:30.2 and 31.1; middle third: 24.2 and 25.9; lower third: 27.6 and
29.9; facial width: 64.8and 81.4. Regarding the orofacial anteroposterior analysis, the results
showed that in99% of these infants, the mandible was in a retrognathic position relative to the
maxilla.Group A and Group B had the following distributions of the relationship between thegum
pads: overbite-overjet: 43% and 77%; overjet: 39% and 17%; open bite: 15% and3%; end-to-end:
2% and 1%; overbite: both 2%.

Conclusion: The very low-birth-weight preterm infants showed the upper third with the highest
values in the facialharmony analysis, followed by the lower third and the middle third; and
exhibited themandible in a retrognathic position relative to the maxilla, and with overbite-
overjet themost prevalent type of gum pad relationship. The study emphasizes the importance
of orofacial examination during neonatal hospitalization and the investigation of birth weight
and gestational age in a multidisciplinary therapeutic approach that includes orofacial neonatal
evaluation and actions that promote oral health, besides foster follow-up studies.
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Introduction

Preterm infants are deprived of a period of intense intrauter-
ine growth and development by prematurity itself. Postnatal
complications may also occur, particularly during hospi-
talization in the neonate intensive care unit (NICU), due
to weight loss and morbidities soon after birth. Several
complications of prematurity have negative effects on
health, growth and development throughout childhood,
leading to a high overall under-5 mortality rate.”? Pre-
maturity may also result in alterations in orofacial growth
and development and may cause morphological and func-
tional changes that may lead to sensorimotor dysfunctions
in the stomatognathic system, increase the risk of dental
enamel hypoplasia, palatal alteration, muscle hypotonia,
and impaired quality of sucking, swallowing and breathing;
these changes have potential future consequences for oral
health and malocclusion.?-

The World Health Organization considers oral health an
indicator of an individual’s general health, well-being and
quality of life.” It is believed that the onset of oral diseases,
changes in orofacial growth and malocclusions is usually
a gradual process that begins in early childhood, justify-
ing early preventive and interceptive actions that promote
oral health and adequately stimulate all structures of the
stomatognathic system to favour the harmonious growth
and development of the entire orofacial complex. Ideally,
these efforts to promote child oral health should begin early
and be implemented by pediatricians and pediatric dentists
working in an integrated manner and using strategies spe-
cific to the needs of preterm infants.?~'°

The face and oral cavity should not be neglected dur-
ing neonatal physical examinations, especially of very
low-birth-weight preterm infants, and a neonatal dental
examination consisting of an extra and intraoral morpho-
logical and functional examination guided by an integrative
axis established through dialogue and the exchange of mul-
tidisciplinary knowledge must be included to ensure the
best, most individualized neonatal care possible. Thus, the
present study sought to identify neonatal dental character-
istics and non-invasive measures for an accurate neonatal
orofacial examination that includes anthropometric facial
assessment and assessment of the relationship between the
gum pads and to provide guidance for actions that promote
oral health.

Individuals and methods

An observational study was conducted on a sample of 154
children classified into two groups: Group A, consisting of
54 very low-birth-weight preterm infants, and Group B, con-
sisting of 100 full-term infants. The study was approved by
the Research Ethics Committee of the School of Medicine
of the University and the Ethics Committee of the Clinics
Hospital in accordance with all the provisions in Resolution
196/96 of the National Health Council on Guidelines and
Norms Regulating Human Research.

The individuals studied were selected from a sample, fol-
lowing all study inclusion and exclusion criteria, where they
were part of a consecutive and voluntary population that
originated exclusively from a Centre | of the Children’s Insti-

tute of the Clinics Hospital. Participants were selected over
a 20 months period (October/2016- August/2018) according
to the general and oral health inclusion and exclusion crite-
ria. To be included in the study, infants in Group A should
have been born preterm and with very low birth weight
(<36%7 gestational weeks and <1,500g a>1,000g," have
stable physiological parameters and not be under mechan-
ical ventilation; in turn, infants from Group B should have
been born at term (>3% gestational weeks)."" Chronologi-
cal age was categorized as the actual age of the full-term
infant after birth; however, for preterm infants, the cor-
rected gestational age (the age adjusted to reflect the
degree of prematurity of a full-term infant born at 40 ges-
tational weeks) was used. Infants with erupted teeth, oral
pathologies and malformations, and facial asymmetries and
those with confirmed or suspected diagnoses of congenital
malformations, genetic syndromes and severe neurological
sequelae that could compromise orofacial growth and devel-
opment (hydrocephalus, microcephaly and facial paralysis)
were excluded from the study. The neonatal dental exami-
nation was performed by a researcher with specialization in
pediatric dentistry. An initial pilot project was carried out
with five infants, where anthropometric measurements and
gum pads relationship were closed twice for calibration. The
Kappa was 0.95 and 1.0 respectively. An intercalibration was
performed where every 10 examinations were doubled 1.
The Kappa was 0.91 (Group A) and 0,85 (Group B) for anthro-
pometric measurements and 1.0 (Group A) 0.89 (Group B) for
gum pads relationship.

The researcher identified the orofacial characteristics,
including the facial anthropometric measurements and the
relationship between the gum pads. Preventive guidelines
related to oral health promotion were provided by the
researcher to the family members who participated in this
study. In an effort to standardize the anthropometric mea-
surements used in the study, the infants were examined lying
down with the head positioned along the Frankfurt vertical
plane and the body aligned. The anthropometric landmarks
were palpated, and their precise locations were marked with
aspecial pencil. For the anthropometric measurement of the
face in the NICU, two instruments were used: (a) sterilizable
Willis compass with rounded edges; and (b) Digimess® digi-
tal caliper with a capacity of 150 mm and 0.01 mm accuracy
for immediate verification of the measurement obtained
with the Willis compass. The facial anthropometric measure-
ments were selected based on landmarks, measurements
and orofacial anthropometric indices provided in scientific
literature.'>'3 The facial analysis was performed in two
planes: vertical and horizontal. The face was vertically eval-
uated in three thirds. The upper third (Tr-G) corresponded
to measurements between the trichion (Tr) and glabella (G)
landmarks; the trichion was considered the point on the
hairline, and the glabella was the most prominent midline
point between the eyebrows. The middle third (G-Sn) cor-
responded to measurements between the glabella (G) and
subnasion (Sn) landmarks; the subnasion landmark was con-
sidered the midpoint of the angle at the columella base,
where the lower edge of the nasal septum and the surface
of the upper lip meet. The lower third (Sn-Gn) corresponded
to measurements between the subnasion (Sn) and gnathion
(Gn) landmarks; the gnathion point was considered the low-
est midpoint of the lower border of the mandible. The total
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facial height was considered the sum of the upper, middle
and lower thirds (Tr-Gn). The face was horizontally assessed
using the distance between the anthropometric landmarks
known as zygomatic (Zy), which were considered the most
prominent anatomical points of the zygomatic region of the
right and left sides of the face (Zy-Zy). The facial propor-
tion was determined by calculating the neonatal total facial
index, obtained by the ratio between total facial height and
facial width.

For the clinical evaluation of the relationship between
the gum pads, the head of the infant was in a normal rest-
ing position. In this study, the relationship between the gum
pads was described using the classification of Simpson and
Cheung' and was divided into 5 types (Fig. 1): overbite;
overjet (horizontal overlap), overbite-overjet (simultaneous
vertical and horizontal overlap), end-to-end (without verti-
cal or horizontal overlap) and open bite (space between the
gum pads).

A descriptive statistical analysis of the sample was per-
formed in which the qualitative variables were presented
as absolute (n) and relative (%) frequencies and the quan-
titative variables were presented as the mean, standard
deviation, confidence interval and minimum and maximum
values. The quantitative variables were analysed by Stu-
dent’s t-test for normally distributed data. In all analyses,
a significance level of 5% (p-value <0.05) was adopted, and
the statistical software Stata 15 was used (StataCorp 2017,
Stata Statistical Software: Release 1, College Station, TX:
StataCorp LLC).

Results

In the facial harmony analysis of groups A and B (Table 1),
the facial thirds had the same mean ascending sequence
of anthropometric values: the upper third had the highest
values, followed by the lower third and finally the middle
third, which had the lowest values. Group A was examined
at 35 (1) weeks of correct gestational age (minimum 33
and maximum 36 weeks), around 1 month of chronologic
age, after stable physiological parameters, and the facial
anthropometric analysis showed that the Group A had lower
total facial height and facial width and a higher neonatal
total facial index (mean: 1.27 and 1.07; p < 0,001 when com-
pared to the Group B at 38 +1 weeks of gestational age.
Regarding the orofacial anteroposterior analysis, the results
showed that in 99% of the infants, the mandible was in a
retrognathic position relative to the maxilla. The overbite-
overjet type of gum pad relationship was the most prevalent
in both groups, totalling 65% of the sample (n=154), but the
proportions differed significantly between the two groups
(Group A:43%; Group B:77%). The overjet type of relation-
ship was found in 39% of cases in Group A and 17% of Group
B, while the open-bite type of relationship was found in 15%
of cases in Group A and 3% of Group B. The overbite type
of relationship was found in 2% of cases in each Group A
and Group B, and the end-to-end type of relationship was
found in 2% of cases in Group A and 1% of Group B (Sup-
plementary Table S1). In the Pearson’s chi-square (chi2)
test, the relationship between the gum pads was signifi-
cantly different between Groups A and B, with a p-value
of 0.001.

In this study, a neonatal dental clinical protocol was sug-
gested that involved minimal and risk-free intervention for
the infant, especially very low-birth-weight preterm infants
(Figs. 2 and 3).

Discussion

The evolution of very low-birth-weight preterm infants
is frequently characterized by a series of events that
can compromise health, growth, development and quality
of life in the perinatal, neonatal and postnatal follow-
up periods.”? It is assumed that the greater deviations
and alterations of orofacial structures, the more com-
promised the orofacial movements and functions of very
low-birth-weight preterm infants may be due to morpho-
logical limitations.>> Thus, there is a need for health
professionals to monitor orofacial growth and development
and the possibility of inadequate oral stimulation since birth
to intervene as early as possible and re-establish correct
orofacial physiology using a multiprofessional neonatal ther-
apeutic approach.

Facial anthropometric studies warn that although infants
can have differing facial types, there is an average pattern of
facial harmony throughout the population; in addition, when
considering what is a normal anthropometric facial pattern,
one must also consider the potential influence of racial fac-
tors on the diversity of facial shape in infants.''® For this
reason, it is necessary to determine the normal range of
facial parameters for each population.

Groups A and B had significantly different gestational
ages and birth weights (Table 1). Even when the corrected
gestational age for Group A was used, there are still three
weeks of difference between the groups, and especially the
groups were characterized by completely different perina-
tal and postnatal stimuli and conditions that can interfere
with neonatal health and growth and development. There-
fore, the objective of this study was to determine reference
values for the facial proportions of full-term infants to pro-
vide a better understanding of the characteristics and needs
of very low-birth-weight preterm infants in the population
studied.

In the assessment of facial proportion, a higher neona-
tal total facial index was observed for Group A compared to
Group B. Clinically, this finding could reveal differences in
facial growth proportion between the total facial length and
width between the Groups A and B in the neonatal period,
before the age adjusted to reflect the degree of prematu-
rity of a full-term infant born at 40 gestational weeks, which
is considered the zero mark for full-term birth for Group
A. This finding is relevant for further research questions in
neonatal in terms of the differential diagnosis between a
normal facial pattern from the still intrauterine period and
a pattern of orofacial alterations in very low-birth-weight
preterm births. However, the scarcity of studies on neona-
tal facial assessment, as well as the lack of assessment
of the facial thirds and the total facial index in very low-
birth-weight preterm infants and full-term infants, makes it
difficult to compare the results of this study.

It is noteworthy that in childhood, there is considerable
vertical facial growth that occurs mainly in the middle and
lower thirds of the face.' This fact most likely explains why
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Overbite-overjet

Figure 1

End-to-end

Open-bite

The relationship between the gum pads using the classification of Simpson and Cheung.

Table 1  Descriptive characteristics of the groups: very-low-weight preterm infants and full-term infants.

Group A (n=54) Group B (n=100)
Variable Mean SD Min Max Mean SD Min Max
Birth Weight (g) 1,281 136 1,000 1,492 3,121 347 2,500 3,970
Gestational Age (Wk) 30 2 28 35 38 1 37 41
Upper Third (mm) 30.2 3.5 23.3 37.0 31.1 3.2 24.1 40.0
Middle Third (mm) 24.2 1.4 20.3 26.9 25.9 1.5 22.7 29.0
Lower Third (mm) 27.6 1.8 24.2 31.6 29.9 2.3 25.2 35.1
Width Facial (mm) 64.8 3.9 60.0 74.9 81.4 4.3 74.2 89.8
Height Facial Total (mm) 82.0 0.6 71.4 92.1 86.9 0.49 76.3 98.9
Neonatal Total Facial Index 1.27 0.01 1.07 1.43 1.07 0.01 0.92 1.28

min, minimum; max, maximum; wks, weeks; Test, Student’s t.
Group A, Group of very-low-birth-weight preterm infants.
Group B, Group of full-term newborns.

the proportions of the facial thirds in childhood may be dif-
ferent from the proportions in adulthood. At the same time,
in childhood, the growth and development of the middle and
lower thirds may be influenced by oral and nasal functions.
Due to prematurity, and depending on the comorbidities
present, changes in the posture and muscle tone of very
low-birth-weight preterm infants may occur that may hin-
der or prevent the proper positioning of the head and neck
and correct sucking, swallowing, nasal breathing and move-
ments of the lips, tongue and the orofacial musculature.?
These consequences of prematurity may increase the risk of
effects on the growth and development of the facial thirds
in preterm infants.

In the analysis of the orofacial profiles of Groups A and
B, the results showed that in almost all the studied chil-
dren, the mandible was in a retrognathic position relative to
the maxilla. These results confirmed the findings in infants
observed by Simpson and Cheung, ' Clinch,?° Flinck et al.,?'
Almeida et al.?? and Dinis et al.?> Considering these results,
there is a consensus in classic and contemporary studies

on the intermaxillary relationship, which showed a higher
prevalence of the retrognathic position of the mandible rel-
ative to the maxilla. Clinch? reported that this retrognathic
mandibular position relative to the maxilla at birth is a
striking feature at birth and may originate from the ventral
position of the foetus in the amniotic cavity.

In the evaluation of the relationship between the gum
pads in the edentulous oral cavity, overbite-overjet was the
type of relationship most frequently observed in both Group
A and Group B (Supplementary Table S1); however, there
were significant differences between the study groups. A
comparison of studies using the same relationship classifica-
tion method showed that the results of the present study are
similar to the findings of Simpson and Cheung'* for full-term
infants and those of Almeida et al.?? for preterm infants of
unspecified gestational age and birth weight. However, there
was a greater occurrence of overjet-overbite in Group B of
the present study than in full-term infants in the study of
Simpson and Cheung,' and conversely, a lower occurrence
of overjet-overbite in Group A in the present study compared
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NEONATAL OROFACIAL CLINICAL PROTOCOL
FOR VERY LOW-BIRTH-WEIGHT PRETERM INFANTS

IDENTIFICATION

Collection of the infants’ personal identification and demographic data, including gestational
age (corrected gestational age) and birth weight.

ANAMNESIS

Collection of data regarding the health of the preterm infant, including family, gestational,
perinatal and postnatal history.

CLINICAL EXAMINATION

During the clinical examination, the professional should have a soft and delicate touch and
should touch the preterm infant as little as possible. The infant should be observed to
understand possible individual reactions and to provide a welcoming environment and offer
comfort and safety, avoiding the risk of discomfort and stress. All bioethical and biosafety
protocols required for neonatal care should be followed. The very low-birth-weight preterm
infants should have stable physiological parameters and not be under mechanical ventilation.

m EXTRAORAL MORPHOLOGICAL EXAMINATION

The head and neck are evaluated, checking the colour, shape, tone and texture of the
structures, craniofacial symmetry, size relationship between the maxilla and mandible and the
ratio between the head and the rest of the body. This is followed by observation and palpation
of the submandibular lymph nodes, the lymph node chains of the neck and then the lips and
labial commissures. The region of the temporomandibular joints is palpated. Then, a facial
examination is performed through anthropometric measurements of the height of the upper
(trichion-glabella), middle (glabella-subnasion) and lower (subnasion-gnathion) facial thirds,
the facial width (zygomatic-zygomatic) and the neonatal total facial index (facial height/facial
width) for the evaluation of facial harmony.

INTRAORAL MORPHOLOGICAL EXAMINATION

All structures of the oral cavity are carefully evaluated: oral mucosa, palate, tongue, mouth
floor, bridles, frenula (labial and lingual), and sublingual, submandibular and parotid glands.
The gum pads are examined, including their anatomical characteristics and the relationship
between the gum pads according to the classification proposed by Simpson and Cheung
(overbite; overjet; overbite and overjet; end-to-end and open bite).

m OROFACIAL FUNCTIONAL EVALUATION

Orofacial functional examination should preferably be performed using a multidisciplinary
approach and should include the following health areas: medicine, speech therapy, physical
therapy and pediatric dentistry. Observation of the sucking, swallowing and breathing
functions, including evaluation of orofacial harmony and movements, is considered essential.
In this stage, a functional evaluation of the lingual frenulum and of the movements of the
tongue, lips, orofacial musculature and temporomandibular joints at rest and during sucking
and deglutition must be performed. Observation of breastfeeding or alternative feeding
methods, such as translactation, relactation, spoon or cup, is recommended.

Figure 2 Neonatal orofacial clinical protocol.

to the preterm infants in Almeida et al.?? Studies of infants
by Clinch,?° Flinck et al.?' and Dinis et al.?® did not use the
methodology proposed by Simpson and Cheung, ' preventing
a comparison of the results. Simpson and Cheung'* described
the overbite-overjet type relationship between the gum
pads as a natural condition at birth. Thus, the opposing
surfaces of the gum pads, which overlap slightly in the verti-
cal and horizontal plane (overbite-overjet), provide a more
efficient way for milk extraction during breastfeeding.? It
is noteworthy that Group A showed a significantly higher
prevalence of overjet and open bite when compared to the
group of full-term infants, in contrast to the findings of
Almeida et al.,”> who did not find open-bite and overjet
in preterm infants and concluded that there was no sig-
nificant difference in the type of relationship between the

gum pads of preterm infants compared to data from the lit-
erature on full-term infants. There are no reports on the
relationship between the gum pads in a specific sample of
very low-birth-weight preterm infants for adequate compar-
ison of the results of the current study. Furthermore, there
is no consensus in the literature on the impact of the rela-
tionship between the gum pads in the edentulous oral cavity
on future deciduous dentition.

An interesting fact about the facial growth of individu-
als aged between 2 and 32 years who were born preterm
was observed in the study by Van Erum et al.,?> who traced
lateral cephalograms (teleradiographs) to analyse cranio-
facial growth and showed mandibular retrognathism with
increased facial height, resulting in a divergent facial pat-
tern (long face). At the same level of importance are the
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ORAL HEALTH PROMOTION GUIDELINES
FOR VERY LOW-BIRTH-WEIGHT PRETEM INFANTS

o MATERNAL BREASTFEEDING

Advice regarding the oral health-related guidelines on breastfeeding should be provided because
breastfeeding stimulates the correct orofacial growth and development and favours good dental
occlusion, contributing to the natural evolution of sucking, swallowing, nasal breathing and,
later, chewing and speech. Advise respecting maternal-infant individual conditions.

e DELETERIOUS ORAL HABITS

Early actions should be taken to ensure that strategies prevent deleterious oral habits or at least
to monitor these habits to prevent or minimize malocclusions, favour the proper growth and
development of the dental arches, and promote a functional occlusion. Recommendations to
avoid the use of baby bottles and pacifiers should be provided, along with individualized advice
based on the needs of the preterm infant.

e ORAL HYGIENE

There is no need to clean the mouth of an infant who receive exclusively with breast milk and
does not have any teeth. However, advice should be provided regarding washing hands and
objects handled by family members and visitors as well as washing the utensils and devices used
for the infant at the hospital and at home. Kissing near the mouth and hands of the infant should
be avoided to prevent contamination with diseases transmitted through the saliva, such as
hepatitis, herpes, candidiasis, flu, and mononucleaosis.

0 PREVENTION OF ORAL TRAUMA

Health professionals, parents, and caregivers should be advised to use preventive measures to
avoid accidents at the time of delivery and in the hospital setting (including the Nursery, Neonatal
unit and Surgical Centre} and at home, avoiding accidents when the infant is in a crib, in the bath,
on a lap, in a stroller and in cars. The professional must provide instructions regarding the
immediate care that should be provided at home in cases of trauma as well as the need to seek
immediate professional care.

e PROMOTION OF ORAL HEALTH THROUGHOUT CHILDHOOD

Professionals should inform parents that dental monitoring starting in the first weeks of life
marks the beginning of monitoring orofacial growth and development and of preventive actions
for the promotion of oral health. The observations and recommendations based on the neonatal
examination should be clarified, and any relevant referrals should be made to determine the
timing of the next pediatric dental visit. Subsequent dental visits for preterm infants should be
scheduled according to the individual needs of the infant to minimize or avoid orofacial effects of
prematurity. Note that all preterm infants should visit the pediatric dentist when the first tooth
develops, regardless of age, or by 1 year of age if no tooth has erupted yet. For preterm infants,
age corrected for prematurity should be used to calculate the time of eruption of deciduous
teeth. When the first deciduous tooth first appears in the mouth, regardless of age, daily oral
hygiene should be introduced, including using a toothbrush and fluoride toothpaste after the
first meal of the day and the last meal (or snack) at night, along with an amount of toothpaste
the size of a grain of rice for infants who do not know how to spit.

Figure 3  Neonatal oral health promotion guidelines.

studies by Lian et al.?® that analysed cephalometric trac-
ings on the teleradiographs of individuals aged between 6
and 14 years with obstructive sleep apnoea who were born
preterm and at term and stated that preterm infants have
a different craniofacial morphology compared to full-term
infants, suggesting that preterm infants had a longer verti-
cal mandibular length, indicating a dolichocephalic facial
profile (long face). Paulsson and Bondemark,?’” who also
evaluated cephalometric tracings, reported that several
craniofacial parameters differ significantly among children
born preterm and at term. On the other hand, regarding
dental occlusion in preterm infants, Seow,?® in his review
on the effects of preterm birth on oral growth and devel-
opment, reported a high prevalence of class Il occlusion,
in which the maxilla is found in a protruding position rela-
tive to the mandible (horizontal overlap). However, Harila

et al.? mentioned that preterm infants could have a rela-
tively higher prevalence of and predisposition towards the
development of anterior open-bite malocclusion compared
to full-term infants. Another noteworthy study is that of
Objois and Gebeile-Chauty,® who reported in an epidemi-
ological clinical study that very premature and extremely
premature birth (gestational age <32 weeks) represents
a risk factor for the need for orthodontic treatment and
that therefore, prematurity is a public health problem. The
recent study by Maaniitty et al.>* indicates that, in decidu-
ous dentition, the prevalence of dental crowding is higher
among children born very premature when compared to
term children. These cited studies showed statistically sig-
nificant differences in orofacial characteristics in preterm
compared to full-term children, but, did not show that some
characteristics could be observed as early as in the eden-
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tulous oral cavity stage. These orofacial examination are
crucial and it should be done prior to the hospital discharge,
as environmental factors from different household habits
may also influence orofacial growth and development and
highlight the need for oral health promotion actions that
influences the orofacial growth and development for fami-
lies of premature infants (Figs. 2 and 3). In conclusion, the
study emphasizes the importance of orofacial examination
during hospitalization (NICU) and the investigation of birth
weight and gestational age in a multidisciplinary therapeu-
tic approach that includes orofacial neonatal evaluation and
actions that promote oral health, besides foster follow-up
studies.

Conflict of interest
The authors declare no conflict of interest.
Appendix A. Supplementary data

Supplementary material related to this article can be found,
in the online version, at doi:https://doi.org/10.1016/j.
jped.2019.12.005.

References

1. Chawanpaiboon S, Vogel JP, Moller AB, Lumbiganon P, Petzold M,
Hogan D, et al. Global, regional, and national estimates of levels
of preterm birth in 2014: a systematic review and modelling
analysis. Lancet Glob Health. 2019;7:e37-46.

2. Rover MM, Viera CS, Silveira RC, Guimaraes AT, Grassiolli S. Risk
factors associated with growth failure in the follow-up of very
low birth weight newborns. J Pediatr (Rio J). 2016;92:307-13.

3. Amaizu N, Shulman R, Schanler R, Lau C. Maturation of oral
feeding skills in preterm infants. Acta Paediatr. 2008;97:61-7.

4. Guedes KM, Guimaraes AM, Bastos Ade S, Salviano KG, Sales
NJ, Almeida ML, et al. Stomatognathic evaluation at five years
of age in children born premature and at term. BMC Pediatr.
2015;15:27.

5. Objois C, Gebeile-Chauty S. Is premature birth an orthodon-
tic risk factor? A controlled epidemiological clinical study. Int
Orthod. 2019;17:544-53.

6. Cortines AAO, Corréa-Faria P, Paulsson L, Costa PS, Costa
LR. Developmental defects of enamel in the deciduous
incisors of infants born preterm: prospective cohort. Oral Dis.
2019;25:543-9.

7. World Health Organization [Internet]. Oral Health 2018. [cited
2019 set 27]. Available from: https://www.who.int/news-
room/fact-sheets/detail/oral-health.

8. Luzzi V, Lerardo G, Corridore D, Di Carlo G, Di Giorgio G,
Leonardi E, et al. Evaluation of the orthodontic treatment need
in a paediatric sample from Southern Italy and its importance
among paediatricians for improving oral health in pediatric den-
tistry. J Clin Exp Dent. 2017;9:€995-1001.

9. Fernandez S. Oral health basics-what every pediatrician should
know. Pediatr Ann. 2016;45:e379-81.

10. Tsang AK. The special needs of preterm children - an oral health
perspective. Dent Clin North Am. 2016;60:737-56.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

102

The American College of Obstetricians and Gynecologists. ACOG
Committee Opinion n®579: definition of term pregnancy. Obstet
Gynecol. 2013;122:1139-40.

Alam MK, Mohd Noor NF, Basri R, Yew TF, Wen TH. Multiracial
Facial Golden Ratio and Evaluation of Facial Appearance. PLoS
One. 2015;10:e0142914.

Kaya KS, Tirk B, Cankaya M, Seyhun N, Coskun BU. Assessment
of facial analysis measurements by golden proportion. Braz J
Otorhinolaryngol. 2019;85:494-501.

Simpson WJ, Cheung DK. Gum pad relationships of infants at
birth. J Can Dent Assoc (Tor). 1973;39:182-8.

Golalipour MJ, Haidari K, Jahanshahi M, Farahani RM. The
variations of head and face shpaes in male newborn in the
South-East of the Caspian Sea (Iran-Gorgan). J Anat Soc India.
2003;52:26-31.

Golalipour MJ, Jahanshahi M, Haidari K. The variations of head
and face shapes in female newborn in the South-East of the
Caspian Sea (Iran-Gorgan). Eur J Anat. 2005;9:95-8.

Fok TF, Hon KL, So HK, Wong E, Ng PC, Lee AK, et al. Facial
anthropometry of Hong Kong Chinese babies. Orthod Craniofa-
cial Res. 2003;6:164-72.

Satija A, Kaushal S, Gopichand PV, Chhabra U. Study of rela-
tionship between facial index and gestational age in normal
newborn. Nepal Med Coll. 2010;12:133-6.

Krimmel M, Breidt M, Bacher M, Miller-Hagedorn S, Dietz
K, Bilthoff H, et al. Three-dimensional normal facial growth
from birth to the age of 7 years. Plast Reconstr Surg.
2015;136:490e-501e.

Clinch L. Variations in the mutual relationships of the maxilar
and mandibular gum pads in the newborn child. Int J Orthod.
1934;20:359-74.

Flinck A, Paludan A, Matsson L, Holm AK, Axelsson I. Oral findings
in a group of newborn Swedish children. Int J Paediatric Dent.
1994;4:67-73.

Almeida MNF, Siqueira TO, Ribeiro SMM. Avaliacao da
oclusdo no periodo pré-dentario em prematuros nascidos na
Fundacdo Santa Casa de Misericordia do Para. Rev Para Med.
2007;21:31-6.

Dinis MGX, Ciamponi AL, Correa MSNP. Caracteristicas morfolog-
icas da cavidade bucal dos recém-nascidos. RPG, Rev Pds-Grad.
2002;9:155-60.

Bichara SE. Desenvolvimento da oclusao dentaria. In: Bichara
SE, editor. Ortodontia, 5. Sao Paulo: Ed. Santos; 2004. p. 53-60.
Van Erum R, Mulier M, Carels C, de Zegher F. Short stature of
prenatal origin: craniofacial growth and dental maturation. Eur
J Orthod. 1998;20:417-25.

Lian YC, Huang YS, Guilleminault C, Chen KT, Hervy-Auboiron
M, Chuang LC, et al. The preliminary results of the differences
in craniofacial and airway morphology between preterm and
full-term children with obstructive sleep apnea. J Dent Sci.
2017;12:253-60.

Paulsson L, Bondemark L. Craniofacial morphology in prema-
turely born children. Angle Orthod. 2009;79:276-83.

Seow WK. Effects of preterm birth on oral growth and develop-
ment. Aust Dent J. 1997;42:85-91.

Harila V, Heikkinen T, Gron M, Alvesalo L. Open bite in prema-
turely born children. J Dent Child (Chic). 2007;74:165-70.
Maaniitty E, Vahlberg T, Liithje P, Rautava PA, Svedstrom-Oristo
AL. Malocclusions in primary and early mixed dentition in very
preterm children. Acta Odontol Scand. 2019 Aug;10:1-5 [Epub
ahead of print].


https://doi.org/10.1016/j.jped.2019.12.005
https://doi.org/10.1016/j.jped.2019.12.005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0030
https://www.who.int/news-room/fact-sheets/detail/oral-health
https://www.who.int/news-room/fact-sheets/detail/oral-health
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30594-7/sbref0145

	Orofacial characteristics of the very low-birth-weight preterm infants
	Introduction
	Individuals and methods
	Results
	Discussion
	Conflict of interest
	Appendix A Supplementary data
	References


