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Abstract

Background Evaluate the skeletal and upper airway changes
induced by the Twin Block device in patients with Class Il
malocclusion due to mandibular retrognathia using 2D imaging
and compare the effects of prepubertal and pubertal treatment.
Methods Thirty patients (15 males and 15 females) with Class
Il malocclusion who were treated with the Twin Block device
were selected. Latero-lateral teleradiographs were acquired at
the beginning (T0) and end (T1) of treatment. The sample was
divided into two groups (pre-pubertal and pubertal) according to
cervical vertebral maturation (CVM). Patients wore the device 24
hours a day, except during meals and oral hygiene, and underwent
monthly checkups. Images were analysed using DeltaDent software.
Results Cephalometric analysis revealed no statistically significant
differences between the Pre-Pubertal and Pubertal groups, except
for the H-C3A1 and Height (TH) variables.

Conclusions The Twin Block effectively improved mandibular
position and dental occlusion, positively contributing to upper
airway development with comparable effects in the two growth
stages.

KEYWORDS Class Il malocclusion, Twin Block appliance, skeletal
maturation, cervical vertebral maturation, cephalometric analysis, airway
development, mandibular advancement, functional orthopaedic treatment.

Introduction

Class Il malocclusion is one of the most common and complex
orthodontic conditions to manage in clinical practice. It poses a
major diagnostic and therapeutic challenge [Capurro et al., 2024,
P, 2024; Parisi et al., 2024; Strieder et al., 2024; Torchia et al.,
2024]. It is characterised by an abnormal sagittal relationship
between the maxillary bone bases [Bimalrag et al., 2024; Johnson
et al., 2021; Madian and Elfouly, 2023; Mahamad et al., 2012;
Mahony and Witzig, 1999]. The traditional classification system,
developed by Edward H. Angle in the late 19th century, categorises
Class Il malocclusions into two types based on the inclination of
the upper incisors and distinguishes between dentoalveolar,
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skeletal, and mixed forms of the condition [Lo Muzio et al., 2009;
Lo Russo et al., 2019; Sabatucci et al., 2015; Termine et al., 2009].
Typical skeletal changes include mandibular retrusion and, less
frequently, maxillary protrusion [Crincoli et al., 2016; Dioguardi
etal., 2022, 2021; Favia et al., 2015; Lucchese et al., 2010]. These
conditions are manifested by a convex facial profile and a
functional discrepancy between the dental arches [Bambini et al.,
2006; Meme et al., 2022b, 2023; Rossi et al., 2023]. This
discrepancy can impair mastication, phonation, and facial
aesthetics [Favero et al., 2024; Garrocho-Rangel et al., 2024;
Ghilotti et al., 2024]. The aetiology of Class Il malocclusion is
multifactorial and complex, encompassing genetic, environmental,
and functional factors [Capotosti et al.,, 2024; Lambert et al.,
2024; Salerno et al., 2024]. Among these factors, flawed habits
such as oral breathing, finger sucking, prolonged pacifier use,
and lower lip interposition play a crucial role in the onset and
maintenance of malocclusion [Duan et al., 2022; Dyer et al., 2007,
Elfouly et al., 2024; Zhang et al., 2024; Zreagat et al., 2022]. These
parafunctional habits act on multiple levels [dental, skeletal, and
muscular], negatively affecting the growth and morphology of
the dental arches [Piombino et al., 2015; Sammartino et al., 2008,
2005b, 2005a]. Therefore, early recognition and correction of
these habits are essential [Abanto et al., 2024; Sen Yavuz et al.,
2024; Vasakova et al., 2024; Walia et al., 2024; Zerman, 2024a).
In the context of Class Il malocclusion, it is crucial to consider the
role of the upper airway [Adamo et al., 2021, 2022; Canfora et
al.,, 2022; F. Inchingolo et al., 2024¢; Inchingolo et al., 2025]. The
upper airway, which includes the nasal cavities, pharynx, and
larynx, plays a key role in proper nasal breathing [Bayrak et al.,
2024; Cots et al., 2024; EIGhandour et al., 2024; llisulu et al.,
2024]. This process is essential for filtering, warming, and
humidifying air [Francesco Inchingolo et al., 2024c, 2024b, 20243,
Meme' et al., 2024; Minetti et al., 2024]. Oral breathing is often
associated with Class Il malocclusion and can lead to morphological
and functional changes that result in airway narrowing and
pharyngeal collapse, especially during sleep [Capotosti et al., 2024,
Lambert et al., 2024; Salerno et al., 2024]. Obstructive sleep apnea
syndrome (OSAS) is a clinically relevant condition characterised
by intermittent partial or complete obstruction of the upper airway
[Minervini et al., 2024, 2023; Nahidh et al., 2023; Uzuncibuk et
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FIG 1. Graphic representation of cervical vertebrae and stages of growth.

al., 2024]. This leads to repeated nocturnal awakenings, hypoxia,
and alterations in sleep architecture [Beretta et al., 2024; Izzetti
etal., 2024, Meme et al., 2024]. OSAS is associated with general
risk factors, such as obesity, male sex, and advanced age, as well
as local anatomical factors, such as mandibular retrognathia,
adenotonsillar hypertrophy, and nasal deviations [Almeida et al.,
2023; Langaliya et al., 2023; Minervini et al., 2024, 2023;
Ramalingam et al., 2024]. Diagnosis is based on thorough patient
history, physical examination, and instrumental tests such as
polysomnography and cephalometric evaluations [Dipalma et al.,
2023, 2025a; AM Inchingolo et al., 2023b; F. Inchingolo et al.,
2023; Malcangi et al., 2023b]. These evaluations allow
identification of patients at increased risk and planning of targeted
treatment [Zhao et al., 2024; Radwan et al., 2022; Xu et al., 2024;
Ong et al., 2024; Pattipati et al., 2022]. Functional therapy is an
established and proven approach for correcting Class Il skeletal
malocclusions [Cenzato et al., 2024a; Cianetti et al., 2024; Remy
et al., 2024; Ronsivalle et al., 2024, Salvati et al., 2024]. It originated
in the late 19th century with the introduction of the first removable
appliances designed to adjust the position of the mandible and
stimulate bone growth [Quinzi et al., 2021.; S et al., 2021;
Saccomanno et al., 2021b, 2022, n.d.]. Pioneers of this field include
Kingsley, Robin, and Andreasen [Avvanzo et al., 2009; Crincoli et
al., 2021; Tepedino et al., 2018; Troiano et al., 2018]. Their
contributions led to the development of the “Norwegian System,”
a theoretical framework that remains relevant today [Al-Saleh et
al., 2015; Golfeshan et al., 2018; Khoja et al., 2016; Yildirim et
al., 2014]. Functional appliances, such as the Twin Block, Frankel,
Andreasen monoblock, and Bionator, work by altering the
mandible’s posture through forces transmitted to the dental and
skeletal structures [Adamo et al., 2024, 2020; Adamo and
Spagnuolo, 2022; Mignogna et al., 2009, 2008]. This stimulates
bone and cartilage remodeling processes [AD Inchingolo et al.,
2022; AM. Inchingolo et al., 2023a; Malcangi et al., 20233;
Montenegro et al., 2021; Patano et al., 2023]. The optimal time
to intervene is during mixed dentition, specifically during the
Pubertal of pubertal growth, which can be identified by analysing
the maturational stages of the cervical vertebrae (CS3) [Dipalma
et al., 2025b; F. Inchingolo et al., 2022; Laudadio et al., 2021;
Rapone et al., 2022; Santacroce et al., 2021]. This is a time when
the response to treatment is maximised (Figure 1) [Campobasso
et al., 2021; Cazzolla et al., 2018; Ciavarella et al., 2012, 2011;
Laino et al., 2015]. The Twin Block has established itself as one
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of the most widely used functional appliances for Class Il skeletal
correction [Baccaglione et al., 2020; Burhan and Nawaya, 2015;
Buyukcavus and Kale, 2021; Gandedkar et al., 2019; Yildirim and
Karacay, 2021]. It uses inclined planes that guide the mandible
forward and downward, promoting steady mandibular
advancement and stimulating mandibular branch and symphysis
growth [Aktas and Atabek, 2024; Bhatia et al., 2024; Scribante
et al., 2024; Spinas et al., 2024c]. Twin Block therapy consists of
an active phase, aimed at mandibular repositioning and control
of tooth eruption, and a maintenance phase, to consolidate the
new position [Cafiero et al., 2019; Grippaudo et al., 2014; Muraglie
et al., 2020]. The total duration of treatment is about 18 months,
including an overnight retention phase [Hatia et al., 2024; Lagana
etal., 2015, 2013; Vinjolli et al., 2023]. The efficacy of the device
is manifested by an increase in mandibular length, moderate
inhibition of maxillary growth, favorable dental changes such as
retroclination of upper incisors, proclination of lower incisors, and
distalisation of upper molars, and improvements in facial
aesthetics, with reduced convexity and greater definition of the
mandibular profile [Ajami et al., 2019; Alsilg and Youssef, 2025
Baheti et al., 2022; Coban Buyukbayraktar and Camci, 2023;
Lombardo et al., 2024]. Functionally, the Twin Block also
contributes to improved breathing by increasing the volume of
the upper airway, an effect achieved by anterior traction of the
tongue and soft palate with consequent widening of the
pharyngeal lumen [Brescia et al., 2024; Spinas et al., 2024b, 20243,
Zerman et al., 2024]. This results in a potential benefit in reducing
the severity and frequency of nocturnal obstructive events, with
a positive impact on sleep quality and the patient’s overall
condition [Bambini et al., 2005b, 2005a, 2004; Memé et al.,
2022a; Strappa et al., 2022]. Class Il malocclusion and its respiratory
comorbidities require a multidisciplinary approach that integrates
clinical, radiologic, and functional assessments to define an
individualised treatment plan [Campanella et al., 2020; Dinoi et
al., 2016; Marchetti et al., 2017; Pasini et al., 2020; Quinzi et al.,
2020]. Functional therapy with appliances such as the Twin Block,
appropriately timed and followed, is an effective and predictable
treatment for the correction of skeletal and dental discrepancies,
with positive effects on aesthetics, masticatory and respiratory
function, and overall improvement in the patient’s quality of life
[Batra and Shetty, 2022; Kalha, 2014; Kaur et al., 2022; Khan et
al., 2022; Varrela, 1998].

The aim of the present study was to investigate the effects of
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COMPARISON OF SKELETAL AND AIRWAY CHANGES

MEASURE DEFINITION MEASURE DEFINITION
NOSEPHARYNX JAW
S-PNS Distance from the saddle (S) to the posterior SNB Angle from saddle (S) to nasion (N) to
nasal spine (PNS). supramental (B).
AD1-PNS Distance from AD1 to posterior nasal spine . )
(PNS). AD1 is the point of intersection of the ANB Angle from subspinal (4) to nasion (N) to
X : s supramental (B).
posterior pharyngeal wall with the line joining :
posterior nasal spine (PNS) and basion (Ba). NS-MP Angle from nasion (N) to saddle () to
AD2-PNS Distance from AD2 to the posterior nasal spine mandibular plane (MP). The mandibular plane
(PNS). AD2 is the point of intersection of the is the line joining theA point of the mandibular
posterior pharyngeal wall with the line from the base (MBP) to the chin (ME).
midpoint of the line from the saddle (S) to the CO-GN Mandibular length. The length from the most
basion (Ba) to the posterior nasal spine (PNS). posterior and superior point of the head
OROPHARYNX condylar (CO) to the most anteriqr and inferior
AA-PNS Distance from the most anterior point of the point of the mandibular symphysis (GN).
atlas (AA) to the posterior nasal spine (PNS). C3AI-HPT-RGN Sum of two distances: (1) the perpendicular
VE-PVE Distance from the soft palate point closest to distance between the most anterior and lowest
the posterior pharyngeal wall (velum palatinum, point of the body of the third cervical vertebra
VE) to the corresponding horizontal point on (C3AD and HPT. HPT is the vertical line from the
the posterior pharyngeal wall (PVE). most anterior gnd superior point of the hy0|ld
P-PP Distance from the tip of the soft palate (P) to (b,\%nte riﬁrpenddélcul(asr) toﬂ:e line fronzjthe nastllon
the corresponding horizontal point on the wall 0 the saddle {5) with an upward correction
. of 7°. (2) The distance from the most
posterior pharyngeal (PP). ) ) . .
: : - - posterior point of the mandibular symphysis
PAS Distance from the points of intersection on the (retrognation, RGN) perpendicular to HPT.
anterior and posterior pharyngeal wall to the :
line joining the supramental (B) to the gonion FACIAL HEIGHTS
(Go). N-ME Distance from nasion (N) to chin (ME).
PH-PPH Distance of the corresponding horizontal points ANS-ME Distance from anterior nasal spine (ANS) to chin
on the anterior and posterior pharyngeal wall at (ME).
level of the oropharynx in its ‘narrowest area. TONGUE
SOFT PALATE
ANS-PNS-P Angle from anterior nasal spine (ANS) to LENGTH (TT-EB) Tongue length. The distance from the anterior
posterior nasal spine (PNS) to palatal point (P). p](c)mt of the tip of the tongue (TT) to the base
PNS-P Distance from the posterior nasal spine (PNS) to of the eplgllottls (EB) - -
the tip of the soft palate (P). HEIGHT (TH) Tongue height. The perpendicular distance
SP1-SP2 Cross section of the thickest part of the soft from the highest point Of. the tongue (TH)
located below the posterior nasal spine (PNS)
palate. T )
to the line joining the tip of the tongue (TT)
HYPOPHARYNX to the point of intersection of the tongue and
EB-PEB Distance from the vallecula of the epiglottis (EB) mandibular border (TG).
to the corresponding horizontal point on the HYOID BONE
posterior pharyngeal wall (PEB) H-H’ Distance from the most anterior and superior
MAXILLA point of the hyoid bone (H) perpendicular to
SNA Angle from saddle (S) to nasion (N) to subspinal the plane mandibular (MP).
A). H-C3AI1 Hyoid (H). The perpendicular distance from the
ANS-PNS Palatal plane length from anterior nasal spine most anterior and superior point of the bone hyoid
(ANS) to posterior nasal spine (PNS). to the perpendicular line joining C3Al to HPT.

TABLE 1 Points, planes and angles of reference.

functional Twin Block device treatment on skeletal parameters
and upper airway dimensions in subjects with Class Il malocclusion
due to mandibular retrusion [Ballini et al., 2020; A. M. Inchingolo
et al., 2022; Angelo Michele Inchingolo et al., 20244; Laforgia et
al., 2025; Mancini et al., 2024]. Specifically, we aimed to analyse,
by means of two-dimensional imaging, the pre- and post-treatment
morphological evolution, comparing the effectiveness of the
intervention at two different stages of pubertal development,
distinguishing patients according to their skeletal maturity assessed
by the cervical vertebral maturation method (CVM).

Materials and Methods

Ethical Considerations
The study was conducted in compliance with the ethical
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principles outlined in the Declaration of Helsinki. All clinical data
collected, including those deriving from cephalometric analyses,
were obtained and processed in a compliant manner. Approval
of the research protocol was obtained from the Ethics Committee
“clinical study reference number 7593" to Prof. F. Inchingolo U.O.
of Odontostomatology Prot. n°0015257[15/02/2023 AOUCPG23
COMETJP.

Sample and Study Design

The present study involved the analysis of latero-lateral
teleradiographs obtained at two time points: at the beginning of
orthodontic treatment (TO) and at the end of orthodontic treatment
(T1). Thirty patients (15 male and 15 female) with Class I
malocclusion and undergoing functional therapy using Twin Block
device were selected. The subjects were divided into two study
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FIG 2 Graphical representation of points, planes and reference
angles.

groups, each consisting of 15 individuals, according to the degree
of skeletal maturation determined at time TO by the cervical
vertebral maturation method (CVM). Morphological analysis of
cervical vertebrae C2, C3 and C4, particularly the assessment of
the concavity of the lower margin and the morphology of the
vertebral body, allowed us to distinguish a group in the pre-pubertal
stage (stages CS1-CS2) and a group in the pubertal peak stage
(stage CS3). All treatments were performed by two orthodontists
with established clinical experience, following standardised
treatment protocols in the use of the Twin Block device.

Treatment Protocol

The treatment protocol involved the use of a Twin Block designed
according to Clark. Patients were instructed to wear the appliance
24 hours a day, except during meals and oral hygiene, and were
revisited every 4 weeks. During each appointment, the antero-
posterior relationship of the dental arch with and without the
functional appliance was assessed. Active treatment was considered
completed when canine and molar class | was archived with fully
interccuspidation at the molar area. Next, the Twin Block was
replaced with an upper plate equipped with an advancement
segment in the anterior palatal area in order to promote mandibular
protrusion and the proper eruption of the first and second
premolars. Treatment was completed when a Class | canine-to-
molar and fully intercupsidation ratio was achieved.

Cephalometric analysis

To assess the effects of Twin block on upper airway dimensions,
latero-lateral radiological images at TO (before treatment) and T1
(at the end of treatment) were plotted using cephalometric software
(DeltaDent). Measurements were taken by a single operator. The
reference points used are defined in Table 1 and presented in Figure
2 (Table 1) (Figures 2). Lines parallel to the Frankfurt horizontal
plane (Po-0) were used in determining the counterpart landmarks
of VE, P, PH, and EB on the posterior pharyngeal wall.
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Statistical Analysis

Data were analysed using IBM SPSS Statistics version 20,
M-DEAP version 2, and Microsoft Excel 365. A t-test was used
to determine whether there was a significant difference in the
cephalometric tracings among subjects. Changes were considered
statistically significant when the P value was less than 0.05,
indicating a low probability that the observed differences occurred
by chance.

Results

This study revealed significant changes in several cephalometric
measurements after Twin Block treatment (Table 2). In particular,
statistically significant differences (p < 0.05) emerged between
TO and T1 related to SPNS, P-PP, SNB, CO-GN, Overjet, Overbite,
N-ME, ANS-ME, Length (TT-EB) and Height (TH). These results
suggest that Twin Block treatment positively affects mandibular
position and dentition relationships, as evidenced by CO-GN,
Overjet, and Overbite, as well as promotes increased upper airway
size, as evidenced by S-PNS and other related measurements.

Table 3-4 shows the mean changes (AVERAGE T1-T0) and
standard deviations (DEV STANDARD) of cephalometric
measurements in the Pre-Pubertal group and the Pubertal group
(Table 4). In the later group, with more advanced cervical vertebral
maturation, significant changes compared with the Pre-Pubertal
group were observed in several variables.

e Nasopharynx: Measurements such as S-PNS and AD1-PNS

show more pronounced increases in the Pubertal group
than in the Pre-Pubertal group, with mean values of 3.64
(P-value = 0.56) and 2.97 (P-value = 0.96) respectively. In
contrast, no significant differences were observed between
the two groups for AD2-PNS.

e Oropharynx: In the Pubertal group, there was an average
increase of 0.82 mm (standard deviation 2.55) for P-PP,
suggesting improvements in the oropharyngeal relationship
after treatment.

e Soft Palate and Hypopharynx: ANSAPNSAP in the soft
palate and EB-PEB in the hypopharynx showed
improvements in the Pubertal group, with values of 0.56
(P-value = 0.33) and 1.5 (P-value = 0.55), while PNS-P
showed a non-significant decrease of -0.3 (P-value = 0.14).
In the Pubertal group, an average increase of 1.63 mm
(standard deviation 1.93) in SP1-SP2 was also observed,
indicative of adequate post-treatment soft palate
development.

e Maxilla: A mean increase of 1.36 degrees (standard
deviation 1.92) was recorded for SNA in the Pre-Pubertal
group, which was slightly higher than the value shown in
the Pubertal group 0.76 (standard deviation 1.32).

e Mandible: Measurements such as SNB and CO-GN indicate
improvements in both groups no differences in this
campionsample, with values of 2.09 (P-value = 0.86) and
8.91 (P-value = 0.91), in mandibular augmentation.

*  Facial Heights and Dental Values: Measurements such as
N-ME and ANS-ME show more pronounced increases in
the Pubertal group, with values of 8.3 (P-value = 0.81) and
4.9 (P-value = 0.94).

e Tongue and Hyoid Bone: In the Pubertal group, an average
increase of 2.7 mm (standard deviation 1.56) per Height
(TH) was observed (P-value = 0.02), suggesting
improvements in tongue position and size after treatment;
while Hyoid Bone Height (H-C3A1) demonstrates a
displacement of the bone itself, with a significant decrease
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T0 T T1-T0 P-Value (T0;T1)
NOSEPHARYNX
S-PNS 44,83 48,01 3,19 0,02
AD1-PNS 22,16 25,08 2,92 0,07
AD2-PNS 18,18 19,73 1,55 0,24
OROPHARYNX
AA-PNS 33,20 34,74 1,54 0.25
VE-PVE 9,51 10,11 0,61 048
P-PP 9,28 10,77 1,49 0,05
PAS 12,87 13,68 0,81 037
PH-PPH 9,15 9,70 0,55 0,55
SOFT PALATE
ANSAPNSAP 135,92 134,96 -0,97 0,61
PNS-P 31,24 32,36 1,13 0,42
SP1-SP2 6,86 8,46 1,61 0,03
HYPOPHARYNX
EB-PEB 12,01 14,16 2,14 0,08
MAXILLA
SNA 81,96 83,02 1,06 0,41
ANS-PNS 50,26 52,74 2,49 0,08
JAW
SNB 75,76 77,92 2,16 0,04
ANB 6,20 5,09 1,1 0,14
NS-MP 33,40 32,06 1,34 0,48
CO-GN 99,77 108,88 9,1 0,00
C3AI-HPT-RGN 61,01 65,77 4,76 0,07
DENTAL VALUES
Overjet 8,97 4,66 -4,31 0,00
Overbite 4,68 3,14 -1,55 0,00
FACIAL HEIGHTS
N-ME 103,94 111,83 7,89 0,00
ANS-ME 58,47 63,46 4,99 0,00
TONGUE
Length (TT-EB) 69,24 74,57 5,33 0,02
Height (TH) 17,39 21,37 3,98 0,00
HYOID BONE
H-C3A1 -6,47 7,7 -1,24 0,57
H-H' 15,05 16 0,96 0,54

TABLE 3 The table shows the averages of cephalometric values at TO (before treatment) and T1 (after treatment) for Twin Block-treated
patients, along with the differences (T1 - T0) and relative p-values for each measurement. Significant measurements (p < 0.05) are
highlighted in bold.

of -3.7 (P-value = 0.03) [Jena et al., 2013; Ali et al., 2015; Discussion
Elfeky and Fayed, 2015; Chand et al., 2017].

The results, therefore, show clear differences between the It is becoming increasingly evident how crucial the role of
pre-treatment group and the post-treatment group in several  clinicians is in the management of airway development and
cephalometric measurements. craniofacial formation, despite the continuing controversy over
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their interrelationship with breathing and malocclusions [Paglia
et al., 2024; Rosa et al., 2024; Signoriello et al., 2025; Starkhammar
Johansson et al., 2024]. During growth and development, the
airway, breathing pattern, and craniofacial formation are closely
interrelated, significantly influencing each other [Ghodke et al.,
2014; O'Brien et al., 2003; Xie et al., 2021; Zreagat et al., 2025,
2023]. It is well documented that form can follow function and
vice versa, making it imperative to normalise form and function
as soon as possible to optimize long-term function [Feres et al.,
2015; Jeha and Haddad, 2024; Jena et al., 2006; Taloumtzi et al.,
2020; Wigal et al., 2011]. This implies an active role by clinicians
in the management of craniofacial and airway development in
growing children, underscoring the importance of early
intervention to prevent or correct abnormalities that could
compromise long-term health [Baccetti et al., 2000; Koretsi et
al., 2015; Zymperdikas et al., 2016]. Orthodontists, in particular,
are taking an increasingly central role in the care and airway
management of patients of all ages, especially those with sleep-
disordered breathing disorders [Khalil et al., 2024; Meazzini et
al., 2024; Moscati et al., 2024]. These disorders are commonly
associated with serious vascular complications such as
hypertension, coronary artery disease, and strokes [Oliva et al.,
2018; Pelo et al., 2011; Vozza et al., 2021]. This further reinforces
the need for early and careful management of respiratory
conditions in children to prevent future complications [Cenzato
et al., 2024b; Farronato et al., 2024; F. Inchingolo et al., 2024b;
Pesaressi et al., 2024]. Characteristics of chronic oral breathing
and respiratory obstruction syndrome include breathing through
the mouth even at rest, increased tonsils and adenoids in volume,
open bite, cross-bite malocclusion, and excessive anterior facial
height [Gonzalez Espinosa et al., 2020; Li et al., 2023; Lu et al.,
2025; Mao et al., 2023; Sawant et al., 2024]. These signs indicate
an important relationship between nasal resistance and various
orthodontic problems such as increased overjet, open bite, and
tooth malposition [Saccomanno et al., 2014; Sabina Saccomanno
et al., 2018a; S. Saccomanno et al., 2018; Saccomanno et al.,
2021a]. These conditions need to be identified early to intervene
effectively and promote proper craniofacial growth and
orthodontic stability [Grippaudo et al., 2014, 2010; Sabina
Saccomanno et al., 2018b]. Other studies have further shown
that nasal airway obstruction can lead subjects to breathe
predominantly through the mouth, affecting lower jaw positioning
and altering facial appearance and tooth alignment compared
with control animals [Baka and Fidanboy, 2021; Batista et al.,
2018; Frilund et al., 2023; Thiruvenkatachari et al., 2013; Veitz-
Keenan and Liu, 2019]. Therefore, it is critical to recognise and
prevent this nasal incompetence in children through early
intervention, as this can significantly affect orthodontic stability
and proper craniofacial growth [D’oria et al., 2024; Giuca, 2024;
Shetty et al., 2024; Zerman, 2024b]. In this study we initially set
out to evaluate the positive impact of Twin Block treatment on
upper airway dimensions as a primary objective, and once the
positive results were confirmed at both mandibular and airway
levels, a more specific evaluation was implemented on different
study groups. There were many measurements that showed
statistically significant differences (p < 0.05) between T0 and T1,
confirming that Twin Block treatment positively affects both
mandibular position and upper airway dimensions. Based on these
results, cephalometric measurements of patients distinguished
according to their cervical vertebral maturation (CVM) were then
compared according to the method originally developed by
Lamparski and later implemented by O'Reilly and Yanniello GJ.
This made it possible to evaluate the effectiveness of treatment
timing especially when performed before or during pubertal
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growth. In the present study, analysis of changes in oropharyngeal
and hypopharyngeal parameters, although not all statistically
significant, still suggested trends of improvement at the upper
airway level, reducing respiratory resistance associated with
conditions such as obstructive sleep apnea.

e Nasopharynx: Measurements such as S-PNS and AD1-PNS
show more pronounced increases in the Pubertal group
than in the Pre-Pubertal group, showing how much the
distance between the posterior nasal spine and posterior
surface of the pharynx can increase. In contrast, no
significant differences were observed between the two
groups for AD2-PNS.

e QOropharynx: looking at the measurements in detail showed
how much each individual value increased, regardless of
the stage of cervical vertebral maturation, leading to
improvements in the oro-pharyngeal relationship after
Twin block treatment.

e Soft palate and hypopharynx: ANSAPNSAP in the soft
palate and EB-PEB in the hypopharynx showed
improvements in the Pubertal group, with mean values
of 0.56 and 1.5 respectively. A mean increase of 1.63 in
SP1-SP2 was also observed in the Pubertal group, indicative
of adequate post-treatment soft palate development.

e Mandible: Again, regardless of the stage of cervical
vertebral maturation, values showed a significant increase
in both the Pubertal and Pre-Pubertal groups.

e  Facial Heights and Dental Values: Overbite and Overjet
show a medine decrease in the two groups, suggesting
a similar correction of values in the two groups;
measurements of facial heights such as N-ME show,
however, more pronounced increases in the Pubertal
group.

e Tongue and Hyoid Bone: Height (TH) value shows an
average increase in the Pubertal group, indicating a
possible correction of tongue and hyoid bone positions.
as well as enhanced respiratory function, as suggested by
findings reported in other studies.

It is important to consider some limitations of the study,
including the sample size and the retrospective nature of the
study design. In addition, the heterogeneity of patients in terms
of age and degree of skeletal development could influence the
results.

Conclusions

Regarding the treatment of Class Il malocclusion, the use of
the Twin Block appliance has been shown to be effective not only
in improving tooth and mandibular position but also in positively
influencing the upper airway. This is particularly relevant for
patients with respiratory problems associated with malocclusions
and craniofacial dysfunction. The results indicate that the initiation
of treatment with removable functional appliances, such as the
Twin Block, should be delayed until puberty if the goal is to
stimulate mandibular growth, chin advancement and a better
respiration. The significant changes observed in cephalometric
measurements and upper airway dimensions underscore the
clinical effectiveness of the Twin Block in improving respiratory
function in addition to orthodontic correction. However, further
research is needed to confirm these results and to better
understand the underlying mechanisms that contribute to these
improvements. This approach not only optimises clinical outcomes,
but also takes into account individual patient needs, ensuring
individualised and targeted treatment to improve both aesthetics
and function of the craniofacial system.
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PRE-PUBERTAL GROUP PUBERTAL GROUP

A}I:ﬁge STANDARD DEV A-\r/:?ge STANDARD DEV P VALUE
NOSEPHARYNX
S-PNS 2,73 1,39 3,64 4,60 0,56
AD1-PNS 2,87 3,72 2,97 4,86 0,96
AD2-PNS 1,83 2,44 1,26 4,62 0,73
OROPHARYNX
AA-PNS 1,91 2,10 1,17 3,67 0,59
VE-PVE 0,01 2,58 1,2 3,29 0,38
P-PP 2,16 1,66 0,82 2,55 0,18
PAS 1,16 3,53 0,45 3,19 0,64
PH-PPH -0,2 3,79 1.3 2,82 0,33
SOFT PALATE
ANSAPNSAP -2,49 6,14 0,56 7,31 0,33
PNS-P 2,55 1,99 -0,3 5,54 0,14
SP1-SP2 1,58 4,20 1,63 1,93 0,97
HYPOPHARYNX
EB-PEB 2,78 5,66 1,5 3,35 0,55
MAXILLA
SNA 1,36 1,92 0,76 1,32 0,43
ANS-PNS 2,64 3,85 2,33 4,51 0,87
JAW
SNB 2,22 1,74 2,09 1,43 0,86
ANB -0,84 1,28 -1,37 1,96 0,48
NS-MP -1,64 2,20 -1,03 1,82 0,51
CO-GN 9,31 5,15 8,91 9,91 0,91
C3AI-HPT-RGN 6,14 10,04 3,37 8,90 0,52
DENTAL VALUES
Overjet -3,65 1,69 -4,96 2,07 0,14
Overbite -1,13 1,94 -1,96 1,73 0,33
FACIAL HEIGHTS
N-ME 7,47 3,51 8,3 10,12 0,81
ANS-ME 5,07 2,58 4,9 6,25 0,94
TONGUE
Length (TT-EB) 7,65 6,96 3 8,18 0,19
Height (TH) 5,26 2,86 2,7 1,56 0,02
HYOID BONE
H-C3A1 1,25 4,86 -3,7 4,24 0,03
H-H’ 1,54 5,02 0,37 3,99 0,57

TABLE 4 Results of cephalometric measurements between Pre-Pubertal and Pubertal groups after orthodontic treatment with Twin Block.
Values represent the mean difference (T1-T0) between pre-treatment (T0) and post-treatment (T1) measurements, with standard deviation and
P-value to compare differences between groups. P-values highlight statistically significant differences between groups, indicating a differential
effect of orthodontic treatment according to the degree of cervical vertebral maturation.
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Abbreviation Definition

ANS Anterior nasal spine

Ba Basion

CO  Condylar

CVM Cervical vertebral maturation
EB  Epiglottis

Go  Gonion

H Hyoid bone

MBP Point of the mandibular base
MP  Plane mandibular

N Nasion

OSAS Obstructive sleep apnea syndrome
PNS Posterior nasal spine

PP Posterior Pharyngeal

PVE Posterior pharyngeal wall
RGN Retrognation

S Saddle

TH  Height Tongue

VE  Velum Palatinum

References

Abanto J, Diaz Cérdenas S, Veloso Duran A, Garza M, Reis Brigato V,
Guinot F. Association between socioeconomic factors, attitudes and
beliefs regarding the primary dentition and caries in children aged 1-5
years of Brazilian and Colombian parents. Eur J Paediatr Dent. 2024
Dec;25(4):258-65. PMID:38888576

Adamo D, Calabria E, Canfora F, Coppola N, Pecoraro G, D'Aniello L, et al.
Burning mouth syndrome: analysis of diagnostic delay in 500 patients. Oral
Dis. 2024 Apr;30(3):1543-54. PMID:36825392

Adamo D, Calabria E, Coppola N, Pecoraro G, Mignogna MD. Vortioxetine
as a new frontier in the treatment of chronic neuropathic pain: a review and
update. Ther Adv Psychopharmacol. 2021 Sep;11:20451253211034320.
PMID:34497709

Adamo D, Canfora F, Calabria E, Coppola N, Leuci S, Pecoraro G, et al.
White matter hyperintensities in Burning Mouth Syndrome assessed
according to the Age-Related White Matter Changes scale. Front Aging
Neurosci. 2022 Sep;14:923720. PMID:36118686

Adamo D, Gasparro R, Marenzi G, Mascolo M, Cervasio M, Cerciello G, et
al. Amyloidoma of the Tongue: Case Report, Surgical Management, and
Review of the Literature. J Oral Maxillofac Surg. 2020 Sep;78(9):1572-82.
PMID:32442425

Adamo D, Spagnuolo G. Burning Mouth Syndrome: An Overview and
Future Perspectives. Int J Environ Res Public Health. 2022 Dec;20(1):682.
PMID:36613002

Ajami S, Morovvat A, Khademi B, Jafarpour D, Babanouri N. Dentoskeletal
effects of class Il malocclusion treatment with the modified Twin Block
appliance. J Clin Exp Dent. 2019 Dec;11(12):e1093-8. PMID:31824588
Aktal N, Atabek D. Fracture Resistance of Space Maintainers Produced
Using 3D Printable Materials. Eur J Paediatr Dent. 2024 Dec;25(4):266-70.
PMID:39224968

Almeida LE, Cicciu M, Doetzer A, Beck ML, Cervino G, Minervini G.
Mandibular condylar hyperplasia and its correlation with vascular
endothelial growth factor. J Oral Rehabil. 2023 Sep;50(9):845-51.
PMID:37133441

Al-Saleh MA, Alsufyani N, Flores-Mir C, Nebbe B, Major PW. Changes in
temporomandibular joint morphology in class Il patients treated with fixed
mandibular repositioning and evaluated through 3D imaging: a systematic

262

review. Orthod Craniofac Res. 2015 Nov;18(4):185-201. PMID:26260422
Alsilg MN, Youssef M. Dentoskeletal effects of aesthetic and conventional
twin block appliances in the treatment of skeletal class Il malocclusion: a
randomized controlled trial. Sci Rep. 2025 Jan;15(1):1879. PMID:39805909
Avvanzo P, Ciavarella D, Avvanzo A, Giannone N, Carella M, Lo Muzio L.
Immediate placement and temporization of implants: three- to five-year
retrospective results. J Oral Implantol. 2009;35(3):136—42. PMID:19579525
Baccaglione G, Rota E, Ferrari M, Maddalone M. Second Class Functional
Treatment: Andreasen Activator vs Twin Block. Int J Clin Pediatr Dent.
2020;13(2):144-9. PMID:32742091

Baccetti T, Franchi L, Toth LR, McNamara JA Jr. Treatment timing for Twin-
block therapy. Am J Orthod Dentofacial Orthop. 2000 Aug;118(2):159-70.
PMID:10935956

Baheti NR, Bhad WA, Chavan SJ. Correlation of twin-block appliance
efficacy and wear duration as assessed with a compliance indicator. J
World Fed Orthod. 2022 Apr;11(2):53-9. PMID:34949565

Baka ZM, Fidanboy M. Pharyngeal airway, hyoid bone, and soft palate
changes after Class Il treatment with Twin-block and Forsus appliances
during the postpeak growth period. Am J Orthod Dentofacial Orthop. 2021
Feb;159(2):148-57. PMID:33388197

Ballini A, Dipalma G, Isacco CG, Boccellino M, Di Domenico M, Santacroce
L, et al. Oral Microbiota and Immune System Crosstalk: A Translational
Research. Biology (Basel). 2020 Jun;9(6):131. PMID:32560235

Bambini F, Giannetti L, Meme L, Pellecchia M, Selvaggio R. Comparative
analysis of direct and indirect implant impression techniques an in vitro
study. An in vitro study. Minerva Stomatol. 2005a Jun;54(6):395-402.
PMID:16175169

Bambini F, Greci L, Memé L, Santarelli A, Carinci F, Pezzetti F, et al.
Raloxifene covalently bonded to titanium implants by interfacing with
(3-aminopropyl)-triethoxysilane affects osteoblast-like cell gene expression.
Int J Immunopathol Pharmacol. 2006;19(4):905-14. PMID:17166392
Bambini F, Memeé L, Pellecchia M, Sabatucci A, Selvaggio R. Comparative
analysis of deformation of two implant/abutment connection systems
during implant insertion. An in vitro study. Minerva Stomatol. 2005b
Mar;54(3):129-38. PMID:15920445

Bambini F, Memeé L, Procaccini M, Rossi B, Lo Muzio L. Bone scintigraphy
and SPECT in the evaluation of the osseointegrative response to immediate
prosthetic loading of endosseous implants: a pilot study. Int J Oral
Maxillofac Implants. 2004;19(1):80—6. PMID:14982359

Batista KB, Thiruvenkatachari B, Harrison JE, O'Brien KD. Orthodontic
treatment for prominent upper front teeth (Class Il malocclusion) in children
and adolescents. Cochrane Database Syst Rev. 2018 Mar;3(3):CD003452.
PMID:29534303

Batra A, Shetty V. Effect of Twin-block Appliance on Pharyngeal Airway,
Sleep Patterns, and Lung Volume in Children with Class Il Malocclusion. J
Contemp Dent Pract. 2022 Jan;23(1):66—73. PMID:35656660

Bayrak GD, Yaman-Dosdogru E, Selvi-Kuvvetli S. Effects of maternal
anxiety and sociodemographic factors on fluoride knowledge and opinions
about fluoride-containing oral products. A cross-sectional study. Eur J
Paediatr Dent. 2024 Mar;25(1):50—-6. PMID:38353509

Beretta M, Paglia M, Di Lorenzo E, Conti V, Marzo G, Gatto R, et al.
ZeroExpander® effectiveness assessment in PEEK or PA12 in a group of
paediatric patients with transverse maxillary deficiency. Eur J Paediatr Dent.
2024 Dec;25(4):290—6. PMID:38623062

Bhatia N, Subramanian AK, Ramasamy N, Di Blasio M, Ronsivalle V, Cicciu
M, et al. Evaluation of treatment outcomes with passive presurgical infant
orthopaedics in patients with non-syndromic cleft lip and or palate: A
systematic review conducted according to PRISMA guidelines and the
Cochrane Handbook for Systematic Reviews of Interventions. Eur J Paediatr
Dent. 2024 Dec;25(4):302-9. PMID:39034777

Bimalrag BR, Ephraim R, Ayilliath A, Punathil S, James J, Venugopal

J. Cephalometric Evaluation of the Pre- and Posttreatment Changes

after the Correction of Class Il Division 1 Malocclusion with Twin Block
Appliance in Mixed Dentition. Int J Clin Pediatr Dent. 2024 Jul;17(7):783-9.
PMID:39372531

Brescia AV, Mastroianni A, Parisi G, Di Gennaro G, Docimo R, Montesani

L. Humanisation and health needs in children: present or future? Eur J
Paediatr Dent. 2024 Jun;25(2):126—31. PMID:38414344

Burhan AS, Nawaya FR. Dentoskeletal effects of the Bite-Jumping
Appliance and the Twin-Block Appliance in the treatment of skeletal

Class Il malocclusion: a randomized controlled trial. Eur J Orthod. 2015
Jun;37(3):330—7. PMID:25296729

Buyukcavus MH, Kale B. Skeletal and Dental Effects of Twin-Block
Appliances in Patients Treated With or Without Expansion. Turk J Orthod.
2021 Sep;34(3):155-62. PMID:35110185

Cafiero C, Re A, Stigliano E, Bassotti E, Moroni R, Grippaudo C.

EuroPEAN JOURNAL OF PAEDIATRIC DENTISTRY voL. 26/4-2025



COMPARISON OF SKELETAL AND AIRWAY CHANGES

Optimization of DNA extraction from dental remains. Electrophoresis. 2019
Jul;40(14):1820-3. PMID:31111969

»  Campanella V, Gallusi G, Nardi R, Mea A, Di Taranto V, Montemurro
E, et al. Dentinal substrate variability and bonding effectiveness: SEM
investigation [DENTAL SUPPLEMENT.]. J Biol Regul Homeost Agents.
2020;34(1 Suppl. 1):49-54. PMID:32064835

»  Campobasso A, Lo Muzio E, Battista G, Ciavarella D, Crincoli V, Lo Muzio L.
Taxonomic Analysis of Oral Microbiome during Orthodontic Treatment. Int J
Dent. 2021 Oct;2021:8275181. PMID:34745264

»  Canfora F, Calabria E, Pecoraro G, D Aniello L, Aria M, Marenzi G, et al.
The use of self-report questionnaires in an analysis of the multidimensional
aspects of pain and a correlation with the psychological profile and quality
of life in patients with burning mouth syndrome: A case-control study. J
Oral Rehabil. 2022 Sep;49(9):890-914. PMID:35611463

»  Capotosti |, Baroncelli Gl, Ligori S, Zampollo E, Giuca MR, Carli E. The care
of the patient with X-linked hypophosphatemic rickets. Eur J Paediatr Dent.
2024 Dec;25(4):329-30. PMID:39623863

»  Capurro C, Telini G, Canevello C, Laffi N. A new way to approach
ASD children in Dentistry. Eur J Paediatr Dent. 2024 Mar;25(1):12-9.
PMID:38353520

»  Cazzolla AP, Zhurakivska K, Ciavarella D, Lacaita MG, Favia G, Testa NF, et
al. Primary hyperoxaluria: Orthodontic management in a pediatric patient:
A case report. Spec Care Dentist. 2018 Jul;38(4):259-65. PMID:29882304

»  Cenzato N, Cazzaniga F, Masserini F, Baldini B, Colombo L, Fumagalli M, et
al. Comparison of facial features in fetuses and newborns following natural
delivery with cephalic presentation: a pilot study. Eur J Paediatr Dent.
2024a Dec;25(4):284-9. PMID:39224967

»  Cenzato N, Crispino R, Galbiati G, Giannini L, Bolognesi L, Lanteri V, et al.
Premature loss of primary molars in children: space recovery through molar
distalisation. A literature review. Eur J Paediatr Dent. 2024b Mar;25(1):72—
6. PMID:38353522

»  Cianetti S, Federici G, Coniglio M, Valenti C, Lombardo G, Pagano S.
Covid-19 pandemic and clinical activity stop: oral health study in a group of
children. Eur J Paediatr Dent. 2024 Mar;25(1):27-31. PMID:38323516

»  Ciavarella D, Mastrovincenzo M, D'Onofrio V, Chimenti C, Parziale V,
Barbato E, et al. Saliva analysis by surface-enhanced laser desorption/
ionization time-of-flight mass spectrometry (SELDI-TOF-MS) in orthodontic
treatment: first pilot study. Prog Orthod. 2011 Nov;12(2):126-31.
PMID:22074837

»  Ciavarella D, Monsurro A, Padricelli G, Battista G, Laino L, Perillo L.
Unilateral posterior crosshite in adolescents: surface electromyographic
evaluation. Eur J Paediatr Dent. 2012 Mar;13(1):25—-8. PMID:22455524

»  Coban Biytikbayraktar Z, Camci H. Dentoalveolar, skeletal, pharyngeal
airway, cervical posture, hyoid bone position, and soft palate changes with
Myobrace and Twin-block: a retrospective study. BMC Oral Health. 2023
Jan;23(1):53. PMID:36717838

»  Cots E, Casas M, Gregoriano M, Busquet-Dura X, Bielsa J, Chacon C, et al.
“Ethnic disparities in the prevalence of Molar-Incisor-Hypomineralisation
(MIH) and caries among 6-12-year-old children in Catalonia, Spain”. Eur J
Paediatr Dent. 2024 Sep;25(3):188—99. PMID:38414345

»  Crincoli V, Ballini A, Fatone L, Di Bisceglie MB, Nardi GM, Grassi FR.
Cytokine genotype distribution in patients with periodontal disease and
rheumatoid arthritis or diabetes mellitus. J Biol Regul Homeost Agents.
2016,30(3):863—6. PMID:27655512

»  Crincoli V, Cazzolla AP, Di Comite M, Lo Muzio L, Ciavarella D, Dioguardi
M, et al. Evaluation of Vitamin D (250HD), Bone Alkaline Phosphatase
(BALP), Serum Calcium, Serum Phosphorus, lonized Calcium in Patients
with Mandibular Third Molar Impaction. An Observational Study. Nutrients.
2021 Jun;13(6):1938. PMID:34200107

»  Dinoi MT, Marchetti E, Garagiola U, Caruso S, Mummolo S, Marzo G.
Orthodontic treatment of an unerupted mandibular canine tooth in
a patient with mixed dentition: a case report. J Med Case Rep. 2016
Jun;10(1):170. PMID:27286815

»  Dioguardi M, Cantore S, Scacco S, Quarta C, Sovereto D, Spirito F, et
al. From Bench to Bedside in Precision Medicine: Diabetes Mellitus
and Peri-Implantitis Clinical Indices with a Short-Term Follow-Up: A
Systematic Review and Meta-Analysis. J Pers Med. 2022 Feb;12(2):235.
PMID:35207724

»  Dioguardi M, Cazzolla AP, Arena C, Sovereto D, Caloro GA, Dioguardi A, et
al. Innate Immunity in Children and the Role of ACE2 Expression in SARS-
CoV-2 Infection. Pediatr Rep. 2021 Jul;13(3):363—-82. PMID:34287338

»  Dipalma G, Inchingolo AD, Inchingolo AM, Piras F, Carpentiere V, Garofoli
G, et al. Artificial Intelligence and Its Clinical Applications in Orthodontics:
A Systematic Review. Diagnostics (Basel). 2023 Dec;13(24):3677.
PMID:38132261

»  Dipalma G, Inchingolo AM, Colonna V, Marotti P, Carone C, Ferrante L,
et al. Autologous and Heterologous Minor and Major Bone Regeneration

EurROPEAN JOURNAL OF PAEDIATRIC DENTISTRY voL. 26/4-2025

with Platelet-Derived Growth Factors. J Funct Biomater. 2025 Jan;16(1):16.
PMID:39852572

Dipalma G, Inchingolo AM, Trilli I, Ferrante L, Noia AD, de Ruvo E, et

al. Management of Oro-Antral Communication: A Systemic Review

of Diagnostic and Therapeutic Strategies. Diagnostics (Basel). 2025
Jan;15(2):194. PMID:39857078

D’oria V, Bettocchi S, De Cosmi V, Paglia M, Colombo S, Scaglioni S,

et al. Risk factors for Early Childhood Caries in Italian preschoolers: A
cross-sectional analysis. Eur J Paediatr Dent. 2024 Dec;25(4):271-6.
PMID:39230199

Duan J, Xia W, Yang K, Li X, Zhang F, Xu J, et al. The Efficacy of Twin-
Block Appliances for the Treatment of Obstructive Sleep Apnea in
Children: A Systematic Review and Meta-Analysis. Biomed Res Int. 2022
Jul;2022:3594162. PMID:35860802

Dyer FM, McKeown HF, Sandler PJ. The modified twin block appliance

in the treatment of Class Il division 2 malocclusions. J Orthod. 2001
Dec;28(4):271-80. PMID:11709592

Elfouly D, Dumu EJ, Madian AM, Eid FY. The effect of different functional
appliances on the sagittal pharyngeal airway dimension in skeletal class II:
a retrospective study. Sci Rep. 2024 Aug;14(1):19410. PMID:39169053
EIGhandour RK, ElTekeya MM, Sharaf AA. Effectiveness of silver diamine
fluoride in arresting early childhood caries: a randomised controlled clinical
trial. Eur J Paediatr Dent. 2024 Sep;25(3):202-7. PMID:38888598
Farronato M, Crispino R, Tartaglia FC, Bulfamante AM, Maspero C.
Primary Headache Relief in Paediatric Patients Following Rapid Maxillary
Expansion: a Prospective Study and Cephalometric Changes Analysis. Eur J
Paediatr Dent. 2024 Sep;25(3):238-43. PMID:38990110

Favero R, Pellarin M, Bresolato D, Di Fiore A, Zuccon A, Volpato A, et al.
Different effects of whitening treatment on natural teeth and teeth treated
with Icon resin: an experimental study in vitro. Eur J Paediatr Dent. 2024
Jun;25(2):132-6. PMID:38436607

Favia G, Tempesta A, Limongelli L, Crincoli V, Piattelli A, Maiorano E.
Metastatic Breast Cancer in Medication-Related Osteonecrosis Around
Mandibular Implants. Am J Case Rep. 2015 Sep;16:621-6. PMID:26371774
Feres MF, Raza H, Alhadlaq A, El-Bialy T. Rapid maxillary expansion
effects in Class Il malocclusion: a systematic review. Angle Orthod. 2015
Nov;85(6):1070-9. PMID:26516713

Frilund E, Sonesson M, Magnusson A. Patient compliance with Twin

Block appliance during treatment of Class Il malocclusion: a randomized
controlled trial on two check-up prescriptions. Eur J Orthod. 2023
Mar;45(2):142-9. PMID:35968672

Gandedkar NH, Shrikantaiah S, Patil AK, Baseer MA, Chng CK, Ganeshkar
SV, et al. Influence of conventional and skeletal anchorage system
supported fixed functional appliance on maxillo-mandibular complex and
temporomandibular joint: A preliminary comparative cone beam computed
tomography study. Int Orthod. 2019 Jun;17(2):256—68. PMID:31023589
Garrocho-Rangel A, Rosales-Bérber M, Rios-Méndez D, Flores-Veldzquez J,
Trejo-Herbert D, Pozos-Guillén F, et al. Dog-Assisted Therapy (DAT) for the
management of anxiety during paediatric dental care. A scoping review.
Eur J Paediatr Dent. 2024 Jun;25(2):120-5. PMID:38501910

Ghilotti J, Manzano P, Melo M, Lozano A, Llena C. Dentine surface
morphology according to caries removal method and subsequent acid
etching. Eur J Paediatr Dent. 2024 Sep;25(3):208—13. PMID:38828986
Ghodke S, Utreja AK, Singh SP, Jena AK. Effects of twin-block appliance on
the anatomy of pharyngeal airway passage (PAP) in class Il malocclusion
subjects. Prog Orthod. 2014 Dec;15(1):68. PMID:25534004

Giuca MR. Rare diseases: a challenge in paediatric dentistry. Eur J Paediatr
Dent. 2024 Sep;25(3):171-171. PMID:39212455

Golfeshan F, Soltani MK, Zohrei A, Poorolajal J. Comparison between
Classic Twin-block and a Modified Clear Twin-block in Class II, Division 1
Malocclusions: A Randomized Clinical Trial. J Contemp Dent Pract. 2018
Dec;19(12):1455-62. PMID:30713173

Gonzélez Espinosa D, Santos M, Mendes SM, Normando D. Mandibular
propulsion appliance for adults with Class Il malocclusion: a systematic
review and meta-analysis. Eur J Orthod. 2020 Apr;42(2):163-73.
PMID:31786599

Grippaudo C, Cancellieri D, Grecolini ME, Deli R. Comparison between
different interdental stripping methods and evaluation of abrasive strips:
SEM analysis. Prog Orthod. 2010;11(2):127-37. PMID:20974449
Grippaudo C, Paolantonio EG, Pantanali F, Antonini G, Deli R. Early
orthodontic treatment: a new index to assess the risk of malocclusion

in primary dentition. Eur J Paediatr Dent. 2014 Dec;15(4):401-6.
PMID:25517589

Hatia A, Doldo T, Parrini S, Chisci E, Cipriani L, Montagna L, et al. Accuracy
and Completeness of ChatGPT-Generated Information on Interceptive
Orthodontics: A Multicenter Collaborative Study. J Clin Med. 2024

263



INCHINGOLO A.D. ET AL.

Jan;13(3):735. PMID:38337430

> lisulu SC, Birant S, Ozcan H. Evaluation of oral-health related knowledge
and attitudes among mothers of children under 4 years old. Eur J Paediatr
Dent. 2024 Mar;25(1):20-6. PMID:38329028

»  Inchingolo AD, Malcangi G, Inchingolo AM, Piras F, Settanni V, Garofoli
G, et al. Benefits and Implications of Resveratrol Supplementation on
Microbiota Modulations: A Systematic Review of the Literature. Int J Mol
Sci. 2022 Apr;23(7):4027. PMID:35409389

»  Inchingolo AM, Fatone MC, Malcangi G, Avantario P, Piras F, Patano A, et
al. Modifiable Risk Factors of Non-Syndromic Orofacial Clefts: A Systematic
Review. Children (Basel). 2022 Nov;9(12):1846. PMID:36553290

»  Inchingolo AM, Inchingolo AD, Trilli I, Ferrante L, Di Noia A, de Ruvo E,
et al. Orthopedic Devices for Skeletal Class Ill Malocclusion Treatment in
Growing Patients: A Comparative Effectiveness Systematic Review. J Clin
Med. 2024 Nov;13(23):7141. PMID:39685600

»  Inchingolo AM, Patano A, De Santis M, Del Vecchio G, Ferrante L, Morolla
R, et al. Comparison of Different Types of Palatal Expanders: scoping
Review. Children (Basel). 2023 Jul;10(7):1258. PMID:37508755

> Inchingolo AM, Patano A, Di Pede C, Inchingolo AD, Palmieri G, de
Ruvo E, et al. Autologous Tooth Graft: Innovative Biomaterial for
Bone Regeneration. Tooth Transformer and the Role of Microbiota in
Regenerative Dentistry. A Systematic Review. J Funct Biomater. 2023
Feb;14(3):132. PMID:36976056

»  Inchingolo F, Dipalma G, Azzollini D, Trilli I, Carpentiere V, Hazballa D, et
al. Advances in Preventive and Therapeutic Approaches for Dental Erosion:
A Systematic Review. Dent J. 2023;11(12):274. PMID:38132412

»  Inchingolo F, Hazballa D, Inchingolo AD, Malcangi G, Marinelli G, Mancini
A, etal. Innovative Concepts and Recent Breakthrough for Engineered
Graft and Constructs for Bone Regeneration: A Literature Systematic
Review. Materials (Basel). 2022;15(3):1120. PMID:35161065

» Inchingolo F, Inchingolo AD, Latini G, Trilli I, Ferrante L, Nardelli P, et al.
The Role of Curcumin in Oral Health and Diseases: A Systematic Review.
Antioxidants. 2024;13(6):660. PMID:38929099

»  Inchingolo F, Inchingolo AD, Riccaldo L, Costa S, Palermo A, Inchingolo
AM, et al. Weight and dental eruption: the correlation between BMI
and eruption. Eur J Paediatr Dent. 2025;1:1. PMID:40266019 Inchingolo
F, Inchingolo AM, Ferrante L, de Ruvo E, Di Noia A, Palermo A, et al.
Pharmacological Sedation in Paediatric Dentistry. Eur J Paediatr Dent.
2024;25(3):230-7. PMID:38988297

»  Inchingolo F, Inchingolo AM, Latini G, Pezzolla C, Trilli I, Sardano R, et al.
Analysis of microbiota in black stain of children and its impact on caries
risk. A systematic review. Eur J Paediatr Dent. 2024;1. PMID:39676499

» Inchingolo F, Inchingolo AM, Malcangi G, Ferrante L, Trilli I, Di Noia A, et
al. The Interaction of Cytokines in Orthodontics: A Systematic Review. Appl
Sci (Basel). 2024:14(12):5133.

»  Inchingolo F, Inchingolo AM, Piras F, Ferrante L, Mancini A, Palermo A, et
al. The interaction between gut microbiome and bone health. Curr Opin
Endocrinol Diabetes Obes. 2024;31(3):122-30. PMID:38587099

»  lzzetti R, Giuca MR, Lardani L, Nisi M, Carli E. Treatment options of
periapical cysts of deciduous teeth: report of a case and systematic review
of the literature. Eur J Paediatr Dent. 2024;25(2):113-9. PMID:38533834

»  Jeha BA, Haddad R. Skeletal and Dental Effects of Forsus Fatigue
Resistance Device Versus Twin Block Appliance for Class Il Malocclusion
Treatment in Growing Patients: A Systematic Review. Clin Exp Dent Res.
2024;10(6):e70054. PMID:39665771

» Jena AK, Duggal R, Parkash H. Skeletal and dentoalveolar effects of Twin-
block and bionator appliances in the treatment of Class Il malocclusion:

a comparative study. Am J Orthod Dentofacial Orthop. 2006;130(5):594-
602. PMID:17110256

»  Johnson JS, Satyaprasad S, Sharath Chandra H, Havaldar KS, Raj A,
Suresh N. A Comparative Evaluation of the Dentoskeletal Treatment
Effects Using Twin Block Appliance and Myobrace System on Class Il
Division | Malocclusion. Int J Clin Pediatr Dent. 2021;14(S1 Suppl 1):510-7.
PMID:35082460

»  Kalha AS. Early orthodontic treatment reduced incisal trauma in
children with class Il malocclusions. Evid Based Dent. 2014;15(1):18-20.
PMID:24763171

»  Kaur R, Garg AK, Gupta DK, Singla L, Aggarwal K. Effect of Twin Block
Therapy Versus Fixed Functional Appliances on Pharyngeal Airway Space
in Skeletal Class Il Patients: A Prospective Cephalometric Study. Clin Ter.
2022;173(4):306-15. PMID:35857047

»  Khalil MM, Bashir A, Monjazebi Y, Shah M, Tawfik AR, Hussein I, et
al. Silver diamine fluoride: A stem cell cytotoxicity and dentin growth
factor release in-vitro study. Eur J Paediatr Dent. 2024;25(2):108-12.

264

PMID:37691596

Khan MI, Neela PK, Unnisa N, Jaiswal AK, Ahmed N, Purkayastha A.
Dentoskeletal effects of Twin Block appliance in patients with Class I
malocclusion. Med Pharm Rep. 2022;95(2):191-6. PMID:35721032

Khoja A, Fida M, Shaikh A. Cephalometric evaluation of the effects of the
Twin Block appliance in subjects with Class I, Division 1 malocclusion
amongst different cervical vertebral maturation stages. Dental Press J
Orthod. 2016;21(3):73-84. PMID:27409656

Koretsi V, Zymperdikas VF, Papageorgiou SN, Papadopoulos MA.
Treatment effects of removable functional appliances in patients with
Class Il malocclusion: a systematic review and meta-analysis. Eur J Orthod.
2015;37(4):418-34. PMID:25398303

Laforgia A, Inchingolo AM, Inchingolo F, Sardano R, Trilli I, Di Noia A,

et al. Paediatric dental trauma: insights from epidemiological studies

and management recommendations. BMC Oral Health. 2025;25(1):6.
PMID:39748355

Lagana G, Abazi Y, Beshiri Nastasi E, Vinjolli F, Fabi F, Divizia M, et al. Oral
health conditions in an Albanian adolescent population: an epidemiological
study. BMC Oral Health. 2015;15(1):67. PMID:26072054

Lagana G, Fabi F, Abazi Y, Beshiri Nastasi E, Vinjolli F, Cozza P. Oral

habits in a population of Albanian growing subjects. Eur J Paediatr Dent.
2013;14(4):309-13. PMID:24313584

Laino L, Troiano G, Giannatempo G, Graziani U, Ciavarella D, Dioguardi M,
et al. Sinus Lift Augmentation by Using Calcium Sulphate. A Retrospective
12 Months Radiographic Evaluation Over 25 Treated Italian Patients. Open
Dent J. 2015;9(1):414-9. PMID:26966467

Lambert M, Rezaie M, Jeannin M, Sina N, Mahyar Z, Marks L. The oral
health situation and treatment need of schoolchildren Afghanistan: a cross-
sectional study. Eur J Paediatr Dent. 2024;25(1):32-5. PMID:38329026
Langaliya A, Alam MK, Hegde U, Panakaje MS, Cervino G, Minervini

G. Occurrence of Temporomandibular Disorders among patients
undergoing treatment for Obstructive Sleep Apnoea Syndrome (OSAS)
using Mandibular Advancement Device (MAD): A Systematic Review
conducted according to PRISMA guidelines and the Cochrane handbook for
systematic reviews of interventions. J Oral Rehabil. 2023;50(12):1554-63.
PMID:37644889

Laudadio C, Inchingolo AD, Malcangi G, Limongelli L, Marinelli G, Coloccia
G, et al. Management of anterior open-bite in the deciduous, mixed and
permanent dentition stage: a descriptive review. J Biol Regul Homeost
Agents. 2021;35(2 Suppl 1):271-81. PMID:34281324

Li'Y, Xu J, Jiang X, Chen S. Meta-analysis of condylar changes produced by
a Twin-block appliance in Class Il malocclusion. Hua Xi Kou Qiang Yi Xue
Za Zhi. 2023;41(4):463-70. PMID:37474479

Lo Muzio L, Lo Russo L, Falaschini S, Ciavarella D, Pentenero M, Arduino
P, et al. beta- and gamma-catenin expression in oral dysplasia. Oral Oncol.
2009;45(6):501-4. PMID:18715817

Lo Russo L, Ciavarella D, Salamini A, Guida L. Alignment of intraoral scans
and registration of maxillo-mandibular relationships for the edentulous
maxillary arch. J Prosthet Dent. 2019;121(5):737-40. PMID:30617035
Lombardo EC, Lione R, Franchi L, Gaffuri F, Maspero C, Cozza P, et

al. Dentoskeletal effects of clear aligner vs twin block-a short-term

study of functional appliances. J Orofac Orthop. 2024;85(5):317-26.
PMID:36651930

Lu C, Cui X, Cao P. [Evaluation of the efficacy of modified Twin-block
appliance combined with micro-implant anchorage in the treatment

of Angle Class Il division 1 malocclusion]. Shanghai Kou Qiang Yi Xue.
2025;34(2):152-6. PMID:40550766

Lucchese A, Serpico R, Guida A, Crincoli V, Scully C, Kanduc D. Interkeratin
peptide-protein interactions that promote HPV16 E7 gene expression. Int J
Immunopathol Pharmacol. 2010;23(3):857-64. PMID:20943057

Madian AM, Elfouly D. Cephalometric changes in pharyngeal airway
dimensions after functional treatment with twin block versus myobrace
appliances in developing skeletal class Il patients: a randomized clinical
trial. BMC Oral Health. 2023;23(1):998. PMID:38093237

Mahamad IK, Neela PK, Mascarenhas R, Husain A. A comparison of Twin-
block and Forsus (FRD) functional appliance—a cephalometric study. Int J
Orthod Milwaukee. 2012;23(3):49-58. PMID:23094559

Mahony DR, Witzig J. A modification of the twin block technique for
patients with a deep bite. Funct Orthod. 1999;16(2):4-8. PMID:10613126
Malcangi G, Patano A, Ciocia AM, Netti A, Viapiano F, Palumbo I,

et al. Benefits of Natural Antioxidants on Oral Health. Antioxidants.
2023;12(6):1309. PMID:37372039

Malcangi G, Patano A, Morolla R, De Santis M, Piras F, Settanni V, et

al. Analysis of Dental Enamel Remineralization: A Systematic Review

EuroPEAN JOURNAL OF PAEDIATRIC DENTISTRY voL. 26/4-2025



COMPARISON OF SKELETAL AND AIRWAY CHANGES

of Technique Comparisons. Bioengineering (Basel). 2023;10(4):472.
PMID:37106659

»  Mancini A, Inchingolo AM, Chirico F, Colella G, Piras F, Colonna V, et al.
Piezosurgery in Third Molar Extractions: A Systematic Review. J Pers Med.
2024;14(12):1158. PMID:39728070

»  MaoF, LuC, LiuN, Liu Z, Zhang Y, Qi H, et al. Effects of Twin-Block with
an expanding device on the upper airway in growing children with skeletal
class Il malocclusion-a retrospective study based on the consistency
of three-dimensional and two-dimensional data. Clin Oral Investig.
2023;28(1):4. PMID:38123880

»  Marchetti E, Tecco S, Caterini E, Casalena F, Quinzi V, Mattei A, et al.
Alcohol-free essential oils containing mouthrinse efficacy on three-day
supragingival plaque regrowth: a randomized crossover clinical trial. Trials.
2017;18(1):154. PMID:28359280

> Meazzini MC, Demonte LP, Autelitano L. Segmental maxillary osteotomy
in cleft lip and palate patients: a stepwise planning in the orthodontic pre-

surgical preparation with Invisalign. Eur J Paediatr Dent. 2024;25(3):224-9.

PMID:39069952

y  Meme L, Bambini F, Gallusi G, Sartini D, Pozzi V, Emanuelli M, et al. The
Effect and the Potential Use of Magnetic-Dam Barrier in Guided Bone
Regeneration: A Laboratory Study. Appl Sci (Basel). 2023;13(3):1625.

»  Meme L, Quinzi V, Coli G, Caciari E, Sampalmieri F, Gallusi G.
Unconventional use of Invisalign in the treatment of ectopic palatal
maxillary canines. Eur J Paediatr Dent. 2024;25(1):61-8. PMID:38329027

> Meme L, Sartini D, Pozzi V, Emanuelli M, Strappa EM, Bittarello P, et al.
Epithelial Biological Response to Machined Titanium vs. PVD Zirconium-
Coated Titanium: An In Vitro Study. Materials (Basel). 2022;15(20):7250.
PMID:36295315

> Meme L, Strappa EM, Monterubbianesi R, Bambini F, Mummolo S. SEM
and FT-MIR Analysis of Human Demineralized Dentin Matrix: An In Vitro
Study. Appl Sci (Basel). 2022;12(3):1480.

»  Mignogna MD, Fortuna G, Leuci S, Ruoppo E, Adamo D, Fedele S. Analysis
of thromboembolic risk related to high-dose intravenous immunoglobulin
treatment: a preliminary clinical study of 10 patients with autoimmune

mucocutaneous blistering diseases. Clin Exp Dermatol. 2009;34(2):145-50.

PMID:19187294

> Mignogna MD, Leuci S, Fedele S, Ruoppo E, Adamo D, Russo G, et al.
Adjuvant high-dose intravenous immunoglobulin therapy can be easily
and safely introduced as an alternative treatment in patients with severe
pemphigus vulgaris: a retrospective preliminary study. Am J Clin Dermatol.
2008;9(5):323-31. PMID:18717608

»  Minervini G, Franco R, Crimi S, Di Blasio M, D'Amico C, Ronsivalle V, et
al. Pharmacological therapy in the management of temporomandibular
disorders and orofacial pain: a systematic review and meta-analysis. BMC
Oral Health. 2024;24(1):78. PMID:38218874

»  Minervini G, Marrapodi MM, Ciccit M. Online Bruxism-related information:

can people understand what they read? A Cross-Sectional Study. J Oral
Rehabil. 2023;50(11):1211-6. PMID:37232129

»  Minetti E, Dipalma G, Palermo A, Inchingolo AD, Viapiano F, Inchingolo
AM, et al. The most suitable system to grind the whole tooth to use it as
graft material. Explor Med. 2024;5(1):1-16.

»  Montenegro V, Inchingolo AD, Malcangi G, Limongelli L, Marinelli G,
Coloccia G, et al. Compliance of children with removable functional
appliance with microchip integrated during covid-19 pandemic: a
systematic review. J Biol Regul Homeost Agents. 2021;35(2 Suppl 1):365-
77. PMID:34281334

»  Moscati M, Caruso S, De Felice ME, Di Fabio G, Gatto R, Botticelli G.
Selective excavation and ozone therapy: new frontier of mini-invasive
caries treatment in MIH paediatric patients. A case report. Eur J Paediatr
Dent. 2024;25(1):6-10. PMID:38353521

»  Muraglie S, Leonardi R, Aboulazm K, Stumpo C, Loreto C, Grippaudo
C. Evaluation of structural skeletal asymmetry of the glenoid fossa
in adult patients with unilateral posterior crossbite using surface-to-
surface matching on CBCT images. Angle Orthod. 2020;90(3):376-82.
PMID:33378428

»  Nahidh M, Al-Khawaja NF, Jasim HM, Cervino G, Cicciu M, Minervini
G. The Role of Social Media in Communication and Learning at the
Time of COVID-19 Lockdown-An Online Survey. Dent J. 2023;11(2):48.
PMID:36826193

»  0'Brien K, Wright J, Conboy F, Sanjie Y, Mandall N, Chadwick S, et
al. Effectiveness of early orthodontic treatment with the Twin-block
appliance: a multicenter, randomized, controlled trial. Part 1: Dental and
skeletal effects. Am J Orthod Dentofacial Orthop. 2003;124(3):234-43.
PMID:12970656

EurROPEAN JOURNAL OF PAEDIATRIC DENTISTRY voL. 26/4-2025

Oliva B, Sferra S, Greco AL, Valente F, Grippaudo C. Three-dimensional
analysis of dental arch forms in Italian population. Prog Orthod.
2018;19(1):34. PMID:30198054

Ong Q, Anwar H, El-Angbawi A. Contemporary Twin Block appliance
wear protocols: A survey of UK orthodontists. J Orthod. 2024;51(1):70-8.
PMID:37246461

Paglia L. A lifelong smile: a journey that begins during pregnancy! Eur J
Paediatr Dent. 2025;25:89.

Paglia M, Braiotta F, Quinzi V. Orthodontic management of patient

with Silver-Russell Syndrome (SRS). A case report. Eur J Paediatr Dent.
2024;25(1):69-71. PMID:38357754

Parisi G, Partipilo E, Gisondi C, Condro P, Anastasio MD, Brescia

AV, et al. Aesthetic perception of patient in developmental age in
interceptive orthodontic treatment. Eur J Paediatr Dent. 2024;25(2):94-7.
PMID:38699965

Pasini M, Giuca MR, Ligori S, Mummolo S, Fiasca F, Marzo G, et al.
Association between Anatomical Variations and Maxillary Canine
Impaction: A Retrospective Study in Orthodontics. Appl Sci (Basel).
2020;10(16):5638.

Patano A, Malcangi G, De Santis M, Morolla R, Settanni V, Piras F, et al.
Conservative Treatment of Dental Non-Carious Cervical Lesions: A Scoping
Review. Biomedicines. 2023;11(6):1530. PMID:37371625

Pattipati M, Gudavalli G, Zin M, Dhulipalla L, Kolack E, Karki M, et al.
Continuous Positive Airway Pressure vs Mandibular Advancement Devices
in the Treatment of Obstructive Sleep Apnea: An Updated Systematic
Review and Meta-Analysis. Cureus. 2022;14(1):e21759. PMID:35251830
Pelo S, Correra P, Gasparini G, Marianetti TM, Cervelli D, Grippaudo C, et
al. Three-dimensional analysis and treatment planning of hemimandibular
hyperplasia. J Craniofac Surg. 2011;22(6):2227-34. PMID:22134255
Pesaressi E, Zelada-Lopez D, Cosme T, Diaz J, Huanqui M, Fidela de Lima
Navarro M, et al. Randomised clinical trial of Class Il ART restoration in
primary teeth with and without retentive grooves after 12 months. Eur J
Paediatr Dent. 2024;25(1):42-9. PMID:38078810

Piombino P, Marenzi G, Dell'Aversana Orabona G, Califano L, Sammartino
G. Autologous fat grafting in facial volumetric restoration. J Craniofac Surg.
2015;26(3):756-9. PMID:25974786

Quinzi V, Paskay LC, Manenti RJ, Giancaspro S, Marzo G, Saccomanno

S. Telemedicine for a Multidisciplinary Assessment of Orofacial Pain in a
Patient Affected by Eagle’s Syndrome. Open Dent J. 2021;15(1):102-10.
Quinzi V, Saccomanno S, Manenti RJ, Giancaspro S, Coceani Paskay L,
Marzo G. Efficacy of Rapid Maxillary Expansion with or without Previous
Adenotonsillectomy for Pediatric Obstructive Sleep Apnea Syndrome Based
on Polysomnographic Data: A Systematic Review and Meta-Analysis. Appl
Sci (Basel). 2020;10(18):6485.

Radwan ES, Maher A, Montasser MA. Comparative Evaluation of Twin
Block Appliance and Fixed Orthodontic Appliance in Early Class Il
Malocclusion Treatment: A Randomized Controlled Trial. J Contemp Dent
Pract. 2022;23(11):1111-21. PMID:37073934

Ramalingam K, Yadalam PK, Ramani P, Krishna M, Hafedh S, BadnjeviX
A, et al. Light gradient boosting-based prediction of quality of life

among oral cancer-treated patients. BMC Oral Health. 2024;24(1):349.
PMID:38504227

Rapone B, Inchingolo AD, Trasarti S, Ferrara E, Qorri E, Mancini A, et

al. Long-Term Outcomes of Implants Placed in Maxillary Sinus Floor
Augmentation with Porous Fluorohydroxyapatite (Algipore FRIOS) in
Comparison with Anorganic Bovine Bone (Bio-0ss) and Platelet Rich
Plasma (PRP): A Retrospective Study. J Clin Med. 2022;11(9):2491.
PMID:35566615

Remy F, Godio-Raboutet Y, Captier G, Burgart P, Bonnaure P, Thollon L, et
al. Characterisation of the very young child’s palatal vault growth pattern:
how do its size and shape evolve? Eur J Paediatr Dent. 2024;25(4):318-26.
PMID:37184237

Ronsivalle V, Quinzi V, Marzo G, Minervini G, Leonardi R, Lo Giudice

A. Comparative analysis of treatment outcomes between Bi-Maxillary
Plates and Facemask for treating class Ill malocclusion in growing
subjects. A retrospective study. Eur J Paediatr Dent. 2024;25(2):155-62.
PMID:38590260

Rosa M, Manti G, Lucchi P, Mutinelli S. Nasal bone modification compared
to normal growth after rapid maxillary expansion anchored onto deciduous
teeth: a CBCT retrospective study. Eur J Paediatr Dent. 2024;25(4):310-7.
PMID:39390923

Rossi R, Meme L, Strappa EM, Bambini F. Restoration of Severe Bone and
Soft Tissue Atrophy by Means of a Xenogenic Bone Sheet (Flex Cortical
Sheet): A Case Report. Appl Sci (Basel). 2023;13(2):692.

265



INCHINGOLO A.D. ET AL.

»  Saccomanno S, Quinzi V, D'Andrea N, Albani A, Coceani Paskay L, Marzo
G. Traumatic Events and Eagle Syndrome: Is There Any Correlation? A
Systematic Review. Healthcare (Basel). 2021;9(7):825.

»  Sabatucci A, Raffaeli F, Mastrovincenzo M, Luchetta A, Giannone
A, Ciavarella D. Breathing pattern and head posture: changes
in craniocervical angles. Minerva Stomatol. 2015;64(2):59-74.
PMID:25747427

»  Saccomanno S, Antonini G, D'Alatri L, D’Angeloantonio M, Fiorita A, Deli
R. Case report of patients treated with an orthodontic and myofunctional
protocol. Eur J Paediatr Dent. 2014;15(2 Suppl):184-6. PMID:25101498

»  Saccomanno S, leria I, Manenti RJ, Giancaspro S, Pirelli P. Complications of
oral piercing: a review of the literature and two case reports. J Biol Regul
Homeost Agents. 2021;35(3 Suppl 1):167-78. PMID:34289676

»  Saccomanno S, Martini C, D'Alatri L, Farina S, Grippaudo C. A specific
protocol of myo-functional therapy in children with Down syndrome. A
pilot study. Eur J Paediatr Dent. 2018;19(3):243-6. PMID:30063159

> Saccomanno S, Mummolo S, Lagana D, Greco F, Fiasca F, Marzo G, Quinzi
V. The Digital Diagnostic Approach to Stafne’s Bone Cavity (SBC): From a
Review of the Literature to the Description of a Clinical Case.

»  Saccomanno S, Passarelli PC, Oliva B, Grippaudo C. Comparison between
Two Radiological Methods for Assessment of Tooth Root Resorption: An In
Vitro Study. BioMed Res Int. 2018;2018:5152172. PMID:29687001

y  Saccomanno S, Quinzi V, Albani A, D'Andrea N, Marzo G, Macchiarelli
G. Utility of Teleorthodontics in Orthodontic Emergencies during
the COVID-19 Pandemic: A Systematic Review. Healthcare (Basel).
2022;10(6):1108. PMID:35742159

»  Salerno C, Allam A, Cirio S, Malerba A, lonescu AC, Tartaglia GM, et
al. Survival of different caries managements in children with autism
and unaffected peers: a retrospective cohort study. Eur J Paediatr Dent.
2024;25(3):214-23. PMID:38990109

»  Salvati SE, Marzo G, Palermiti M, Romano M, Quinzi V. Compound
odontoma and impaction of the lower left deciduous canine in a 4-year-
old child: diagnosis and treatment. Eur J Paediatr Dent. 2024;25(4):297-
301. PMID:39428979

y  Sammartino G, Marenzi G, Colella G, Califano L, Grivetto F, Mortellaro C.
Autogenous calvarial bone graft harvest: intraoperational complications. J
Craniofac Surg. 2005;16(2):312-9. PMID:15750432

»  Sammartino G, Marenzi G, Howard CM, Minimo C, Trosino O, Califano L,
et al. Chondrosarcoma of the jaw: a closer look at its management. J Oral
Maxillofac Surg. 2008;66(11):2349-55. PMID:18940505

> Sammartino G, Marenzi G, Tammaro L, Bolognese A, Calignano A,
Costantino U, et al. Anti-inflammatory drug incorporation into polymeric
nano-hybrids for local controlled release. Int J Immunopathol Pharmacol.
2005;18(3 Suppl):55-62. PMID:16848988

»  Santacroce L, Di Cosola M, Bottalico L, Topi S, Charitos IA, Ballini A,
et al. Focus on HPV Infection and the Molecular Mechanisms of Oral
Carcinogenesis. Viruses. 2021;13(4):559. PMID:33810374

»  Sawant HR, Jawdekar AM, Gangurde PV, Dhone SA. Esthetic Twin Block
Approach for Correction of Developing Class Il Division 1 Malocclusion
of an 11-year-old Female Patient: A Case Report. Int J Clin Pediatr Dent.
2024;17(10):1181-8. PMID:39650304

»  Scribante A, Pascadopoli M, Bergomi P, Licari A, Marseglia GL, Bizzi FM, et
al. Evaluation of two different remineralising toothpastes in children with
drug-controlled asthma and allergic rhinitis: a randomised clinical trial. Eur
J Paediatr Dent. 2024;25(2):137-42. PMID:38357755

»  Sen Yavuz B, Cekmegeli E, Mentes A. Autotransplantation of an inverse
impacted dilacerated incisor: a case report with 11-year follow-up. Eur J
Paediatr Dent. 2024;25(3):183-7. PMID:38804663

»  Shetty RM, Walia T, Osman OT. Reliability and validity of artificial
intelligence-based innovative digital scale for the assessment of anxiety in
children. Eur J Paediatr Dent. 2024;1. PMID:38197569

»  Signoriello AG, Stellini E, Bertolini R, Pezzato L, Positello P, Gracco AA, et
al. Paedodontic preformed crowns in primary teeth and relative degree of
dental wear. Eur J Paediatr Dent. 2025;26(1):19-23. PMID:38775099

»  Spinas E, Carboni L, Cordaro S, Lopponi G, Mallus T, Zerman N. Intrusive
luxation lesions in permanent teeth: a Literature review and an up to
date on the possibilities of approaches with the orthodontic repositioning
technique. Eur J Paediatr Dent. 2024;25(4):331-5. PMID:39623862

»  Spinas E, Carboni L, Mallus T, Zerman N. Intrusive Luxation Injuries in
deciduous teeth: Literature Review and Treatment Complications Update.
Eur J Paediatr Dent. 2024;25(1):77-80. PMID:38426297

»  Spinas E, Zangani A, Mallus T, Marogna G, Carboni L. Extrusive and
Lateral Luxation Injuries in permanent teeth: Literature Review and
Treatment Complications Update. Eur J Paediatr Dent. 2024;25(2):163-7.

266

PMID:38828656

Starkhammar Johansson C, Dimitrijevic Carlsson A, Wahlund K, Alstergren
P. Periodontal Health in Children with Juvenile idiopathic arthritis. Eur J
Paediatr Dent. 2024;25(1):36-41. PMID:38353519

Strappa EM, Meme L, Cerea M, Roy M, Bambini F. Custom-made
additively manufactured subperiosteal implant. Minerva Dent Oral Sci.
2022;71(6):353-60. PMID:36345834

Strieder AP, Ayala Aguirre PE, Lotto M, Marchini Oliveira T, Cruvinel T. A
digital study on predictive factors for Instagram users’ engagement with
amber necklace-related posts. Eur J Paediatr Dent. 2024;25(3):172-7.
PMID:38828987

Taloumtzi M, Padashi-Fard M, Pandis N, Fleming PS. Skeletal growth

in class Il malocclusion from childhood to adolescence: does the profile
straighten? Prog Orthod. 2020;21(1):13. PMID:32419086

Tepedino M, lancu-Potrubacz M, Ciavarella D, Masedu F, Marchione L,
Chimenti C. Expansion of permanent first molars with rapid maxillary
expansion appliance anchored on primary second molars. J Clin Exp Dent.
2018;10(3):e241-7. PMID:29721225

Termine N, Panzarella V, Ciavarella D, Lo Muzio L, D'Angelo M, Sardella A,
et al. Antibiotic prophylaxis in dentistry and oral surgery: use and misuse.
Int Dent J. 2009;59(5):263-70. PMID:19998660

Thiruvenkatachari B, Harrison JE, Worthington HV, O'Brien

KD. Orthodontic treatment for prominent upper front teeth

(Class Il malocclusion) in children. Cochrane Database Syst Rev.
2013;(11):CD003452. PMID:24226169

Torchia V, Tettamanti L, Brusamolino F, Azzi L, Maurino V. Alternative
Augmentative Communication in paediatric dentistry: a mighty tool to
amplify mother tongue’s power. Eur J Paediatr Dent. 2024;25(2):143-8.
PMID:38695679

Troiano G, Dioguardi M, Cocco A, Zhurakivska K, Ciavarella D, Muzio LL.
Increase in the glyde path diameter improves the centering ability of F6
Skytaper. Eur J Dent. 2018;12(1):89-93. PMID:29657530

Uzungibuk H, Marrapodi MM, Meto A, Ronsivalle V, Cicciti M, Minervini
G. Prevalence of temporomandibular disorders in clear aligner patients
using orthodontic intermaxillary elastics assessed with diagnostic criteria
for temporomandibular disorders (DC/TMD) axis Il evaluation: A cross-
sectional study. J Oral Rehabil. 2024;51(3):500-9. PMID:38041596
Varrela J. Early developmental traits in class Il malocclusion. Acta
Odontol Scand. 1998;56(6):375-7. PMID:10066120 Vasakova J, Borovec
J, Polackova P, Duskova J. Are there any limits to the dental treatment of
children? Eur J Paediatr Dent. 2024;25(3):178-82. PMID:38979937
Veitz-Keenan A, Liu N. One phase or two phase orthodontic treatment
for Class Il division 1 malocclusion? Evid Based Dent. 2019;20(3):72-3.
PMID:31562403

Vinjolli F, Zegaj M, Dragusha E, Malara A, Danesi C, Lagana G. Dental
anomalies in an Albanian orthodontic sample: a retrospective study. BMC
Oral Health. 2023;23(1):47. PMID:36709286

Vozza |, Manzon L, Passarelli PC, Pranno N, Poli O, Grippaudo C. The
Effects of Wearing a Removable-Partial-Denture on the Bite Forces: A
Cross-Sectional Study. Int J Environ Res Public Health. 2021;18(21):11401.
PMID:34769912

Walia T, Shetty RM, Osman OT. Attitude and Practices of Paediatric
Dentists towards Parental Guidance on Dental Trauma. A cross-sectional
survey. Eur J Paediatr Dent. 2024;25(2):98-107. PMID:37212627

Wigal TG, Dischinger T, Martin C, Razmus T, Gunel E, Ngan P. Stability of
Class Il treatment with an edgewise crowned Herbst appliance in the early
mixed dentition: skeletal and dental changes. Am J Orthod Dentofacial
Orthop. 2011;140(2):210-23. PMID:21803259

Xie J, Huang C, Yin K, Park J, Xu Y. Effects of orthodontic treatment with
activator appliance on patients with skeletal Class Il malocclusion: a
systematic review and meta-analysis. Ann Palliat Med. 2021;10(12):12319-
34. PMID:35016488

XuF, Fang Y, Sui X, Yao Y. Comparison of Twin Block appliance and Herbst
appliance in the treatment of Class Il malocclusion among children: a
meta-analysis. BMC Oral Health. 2024;24(1):278. PMID:38409017
Yildirim E, Karacay S, Erkan M. Condylar response to functional therapy
with Twin-Block as shown by cone-beam computed tomography. Angle
Orthod. 2014;84(6):1018-25. PMID:24713070 Yildinm E, Karagay S.
Volumetric Evaluation of Pharyngeal Airway after Functional Therapy.
Scanning. 2021;2021:6694992. PMID:33680278

Zerman N. Black Stains in Children: A New Classification and an Innovative
Flowchart for Management and Recurrence Prevention. Eur J Paediatr
Dent. 2024;25(4):277-83. PMID:39301707

Zerman N. Replantation After Dental Avulsion: A Scoping Review

EuroPEAN JOURNAL OF PAEDIATRIC DENTISTRY voL. 26/4-2025



COMPARISON OF SKELETAL AND AIRWAY CHANGES

and Proposal of a Flow Chart. Eur J Paediatr Dent. 2024;25(3):244-9.
PMID:39015942

Zerman N, Zangani A, Maffeis C, Pietrobelli A, Piacentini G, Zotti F, et
al. Interdisciplinary management of orofacial lesions in early childhood:
paediatric alert system at University of Verona. Eur J Paediatr Dent.
2024;25(2):149-54. PMID:38778771

Zhang Y, Zheng J, Wu Q, Jiang T, Xiao H, Du Y, et al. Three-dimensional
spatial analysis of temporomandibular joint in adolescent Class Il division
1 malocclusion patients: comparison of Twin-Block and clear functional
aligner. Head Face Med. 2024;20(1):4. PMID:38184631

Zhao H, Sun R, Cao S, Han J. Clinical effects of twin-block combined
with maxillary expansion on the upper airway in adolescents with Class Il
malocclusion. Clin Oral Investig. 2024;28(8):442. PMID:39046570
Zreagat M, Alforaidi S, Hassan R. Effects of twin-block appliance on

EurROPEAN JOURNAL OF PAEDIATRIC DENTISTRY voL. 26/4-2025

quality of life in OSA children with class 2 malocclusion and mandibular
retrognathia. J Oral Biol Craniofac Res. 2025;15(4):864-8. PMID:40586105
Zreaqat M, Hassan R, Samsudin AR, Alforaidi S. Effects of twin-block
appliance on upper airway parameters in OSA children with class I
malocclusion and mandibular retrognathia: a CBCT study. Eur J Pediatr.
2023;182(12):5501-10. PMID:37777602

Zreaqat M, Hassan R, Samsudin R, Stas Y, Hanoun A. Three-dimensional
analysis of upper airways in Class Il malocclusion children with obstructive
sleep apnea. J World Fed Orthod. 2022;11(5):156-63. PMID:36155001
Zymperdikas VF, Koretsi V, Papageorgiou SN, Papadopoulos MA.
Treatment effects of fixed functional appliances in patients with Class

Il malocclusion: a systematic review and meta-analysis. Eur J Orthod.
2016;38(2):113-26. PMID:25995359

267



