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Abstract. This research aims to clarify morphological and aesthetic disorders of
the dentofacial system, lateral cephalometric radiographs of the head were
performed in individuals aged 7 to 23 years, who were divided into two groups:
Group 1 — patients with ENT diseases and impaired nasal breathing; Control
group — individuals without ENT disorders. In addition, two subgroups were
distinguished: those with mixed dentition and those with permanent dentition.
Patients with adenoids demonstrated delayed growth of the cranial base, as well
as the maxillary body and the entire midfacial region. Furthermore,
disproportions in mandibular development were observed, manifested by more
pronounced ramus growth accompanied by an increase in the mandibular angle.

Keywords: ENT diseases, morphological and aesthetic disorders of the dentofacial
system, mixed and permanent dentition.

1 Introduction

Lateral cephalometric radiography is considered the most informative method for
analyzing the individual features of the craniofacial and neurocranial structure [1, 2].
Since the introduction of radiographic cephalometry by Hofrath in Germany and
Broadbent in the USA in 1934, researchers have acquired a valuable clinical tool for
studying occlusal anomalies and skeletal disproportions [3, 4]. The primary purpose of
cephalometry is to investigate the growth patterns of the craniofacial complex. For an
orthodontist, it is essential to understand the relationships among the key functional
components of the face (skull base, jaws, teeth) [5S—7]. Any anomaly results from the
interaction between jaw position and tooth position after eruption, which is influenced
by jaw relationships.

Understanding the growth and development patterns of the jawbones is crucial for
effective clinical orthodontics, as it often dictates treatment strategies for occlusal
anomalies, including whether tooth extraction is necessary [8]. Early diagnosis of
chronic adenotonsillar syndrome, frequently associated with dento-maxillary
anomalies such as Class Il Division 1 Angle malocclusion, is crucial for preventing and
treating pediatric facial and dental dysmorphia, often necessitating multidisciplinary
intervention before orthodontic treatment commences [9]. This interdisciplinary
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approach, encompassing respiratory reeducation and early ENT intervention, can
significantly improve treatment outcomes by addressing underlying etiological factors,
such as persistent oral breathing. Cephalometric analysis, in this context, becomes an
invaluable diagnostic tool, enabling orthodontists to assess not only skeletal
discrepancies but also soft tissue components and airway patency, which are frequently
compromised in patients with adenotonsillar hypertrophy and mouth breathing [1].

To date, cephalometric analysis has generally been based on a nosological
interpretation of the obtained data, without considering the influence of etiological
factors [10, 11]. This oversight is critical, given that conditions such as adenoid
hypertrophy can profoundly alter growth directions and bone development patterns,
necessitating a more comprehensive cephalometric analysis that integrates these
etiological considerations [1]. This methodology underemphasizes the contributions of
diverse etiological factors to disruptions in cranial growth and development, thereby
limiting opportunities to elucidate the pathogenetic mechanisms underlying the genesis
of particular anomalies.

This study aimed to address this gap by evaluating age-dependent craniofacial
skeletal changes in relation to ENT diseases, particularly focusing on the impact of
adenoid hypertrophy and its implications for dentofacial development. Specifically, this
research examines how chronic oral breathing, often caused by upper airway
obstruction resulting from adenoid pathology, contributes to distinct craniofacial
morphologies and malocclusions, such as narrowed maxillary arches and Class II
malocclusions [9, 12].

2 Materials and Methods

To refine the diagnosis and justify treatment planning, lateral cephalometric
radiographs of the head were performed in 96 patients aged 7 to 23 years. The main
group included 62 individuals with adenoids and other chronic ENT diseases associated
with persistent nasal breathing impairment, either in their medical history or at the time
of examination. The control group consisted of 34 patients without nasal cavity or
nasopharyngeal disorders. Each group was further divided into two subgroups
depending on the type of occlusion: mixed or permanent dentition.

A total of 24 cephalometric parameters were analyzed, characterizing the
longitudinal dimensions of the cranial base bones (palatine, ethmoid, sphenoid), the
length and position of vertical dimensions, as well as the longitudinal sizes of the jaws
and their spatial location within the skull. When assessing the position of bones in the
sagittal plane, the corresponding anatomical landmarks were projected onto the anterior
cranial base plane, due to the high variability in the positioning of the Frankfurt
horizontal.

3 Result

The main cephalometric indicators are presented in the table. It follows that during
the mixed dentition period, cranial base parameters in children with adenoids do not
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significantly differ from those of the control group, although there is a tendency toward
a shorter anterior cranial base length and an increased cranial base angle.

During the permanent dentition period, in patients with adenoids, both anterior and
posterior cranial base lengths were shorter than in controls (Fig. 1a), while the cranial
base angle was greater compared to the control group.

Figure 1a. Parameters of the cranial base:
1 — anterior cranial base length (N-Se);

2 — frontal bone length (N-Et);

3 — ethmoid bone length (Et—Sph);

4 — anterior sphenoid length (Sph—Se);

5 — posterior sphenoid length (SphO—Se);
6 — posterior cranial base length (Se—Ba);
7 — cranial base angle (<NSeBa).

Figure 1b. Parameters of the facial skeleton:

8 — length of the maxillary body base (A—Snp);
9 — length of the mandibular body base (Pg—Go);
10 — mandibular ramus length (Go—Ar);

11 — mandibular angle (Pg—Go<Go—Ar);

12 — anterior facial height (N-Me);

13 — posterior facial height (Se—Go);

14 — sagittal position of the maxilla (Se-N<A).

Changes in the size of the anterior cranial base from mixed to permanent dentition were
observed in both patient groups, with the increase occurring solely due to the elongation
of the frontal bone. The dimensions of the ethmoid bone and anterior sphenoid body
did not change significantly. In the control group, however, an increase in posterior
cranial base length was recorded, attributed to elongation of the distal sphenoid body,
which was not observed in patients with adenoids.

Significant differences were found in the parameters of the midfacial skeleton.
Regardless of age, patients with adenoids demonstrated a shortened maxillary body
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base and a reduced facial angle, indicating a distal position of the maxilla relative to the
cranial base. Furthermore, during the permanent dentition period, compared with mixed
dentition, the apical base of the maxilla decreased in both groups, with a statistically
more significant reduction in patients with adenoids (Figure 1b).

The shortening of the apical base in permanent dentition, more pronounced in
patients with adenoids, was caused by mesial displacement of the posterior teeth,
leading to shortening of the dental arch. This was confirmed by a significant increase
in the distance between the distal surface of the first permanent molars and the posterior
nasal spine with age, as well as by a moderate negative correlation between this
parameter and apical base length. From mixed to permanent dentition, an increase in
vertical dimensions of the maxillary body and the height of the midfacial skeleton was
observed, more evident in the control group (except for the anterior maxillary body
height).

In the mixed dentition period, the mandibular body and ramus dimensions were
smaller in children with adenoids compared with controls, and the temporomandibular
joints were positioned lower. In the permanent dentition period, both groups
demonstrated significant increases in mandibular body and ramus size, though the
mandibular body was significantly larger in controls than in patients with adenoids. It
is important to note that the growth increments in both groups exceeded those of the
maxillary body base, thereby increasing jaw disproportions and sagittal discrepancies.
Moreover, in patients with adenoids, ramus elongation significantly exceeded
mandibular body growth, whereas in controls, both body and ramus developed more
evenly.

The sagittal position of the distal mandibular body and condyle relative to the sella
turcica showed no significant age-related changes in either group.

Correlation analysis revealed that in patients with adenoids during mixed dentition,
the length of the maxillary body demonstrated only weak correlation (r = 0.30) with
posterior cranial base length. In the permanent dentition period, however, it showed
moderate positive correlations with anterior cranial base, frontal bone, and anterior
sphenoid body lengths (r = 0.39-0.54).

In the control group, the maxillary body base length during mixed dentition
correlated positively with both anterior and posterior cranial base lengths (r = 0.52 and
r = 0.64, respectively). In the permanent dentition period, these correlations were r =
0.50 and r = 0.35, respectively.

In patients with adenoids, anterior maxillary height correlations with cranial base
parameters were weak or absent, whereas in the control group, moderate positive
correlations were observed with anterior cranial base length (r = 0.46 in mixed
dentition, r = —0.68 in permanent dentition). Posterior maxillary height in patients with
adenoids did not correlate with cranial base dimensions, while in controls, these
parameters showed moderate positive correlations with all cranial base measurements
except the cranial base angle (r = 0.34-0.53). Correlations between vertical midfacial
dimensions and anterior cranial base length were weak or absent in patients with
adenoids, but moderate in controls (r = 0.35). In both groups, however, vertical facial
dimensions demonstrated moderate positive correlations with posterior cranial base
length.
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4 Discussion

When analyzing the influence of adenoids on the formation of dentofacial anomalies,
most authors consider only volumetric enlargement of adenoid tissue and its negative
consequences for nasal breathing, without addressing the frequent presence of acute or
chronic inflammation, which serves as a potential focus of systemic and local allergy
[13—15]. It is reasonable to assume that the persistence of this inflammatory focus in
close proximity to key craniofacial growth zones (cartilaginous structures of the
primary nasal capsule, spheno-ethmoidal and spheno-occipital synchondroses) cannot
remain neutral for growth processes in these regions [13, 16].

The underdevelopment and compression of the maxilla are only indirectly linked to
impaired nasal breathing. These phenomena primarily arise when hypertrophy of
Waldeyer’s ring and nasal turbinates is accompanied by chronic nasopharyngeal
inflammation [14], characterized by a sustained inflammatory milieu driven by
cytokines and recurrent infections [14, 16], wherein growth-active zones adjacent to
the nasopharynx—such as cranial base sutures and the primary nasal capsule—are the
first to be implicated in the inflammatory process [13, 16]. This chronic inflammation,
often associated with adenoid hypertrophy, can lead to reduced nasopharyngeal
clearance, subsequently affecting maxillary and mandibular size, thereby influencing
craniofacial skeletal growth patterns in children [17]. This is because continuous nasal
airflow stimulates lateral maxillary growth and palate lowering, while nasal obstruction
due to adenoid hypertrophy can inhibit these processes, leading to a narrower maxilla
and a high-arched palate [18].

The current research showed that in patients with mesial occlusion and current or
past adenoids, growth of the cranial base, the maxillary body, and the midface was
delayed (retrognathia). In addition, harmonious mandibular development was
disturbed, as evidenced by excessive mandibular growth resulting from more
pronounced ramus elongation, accompanied by an increased mandibular angle.
Furthermore, the pattern of correlations between various cephalometric parameters was
altered.

Moreover, it is imperative to emphasize not only the diminished posterior maxillary
height in children with adenoids but also the absence of correlations between this
dimension and anterior cranial base length, as the vertical underdevelopment of the
distal maxilla stems from the deficient stimulatory role of the nasal septum's
cartilaginous structures in midfacial growth. This deficiency also impacts the forward
growth of the maxilla and contributes to the observed maxillomandibular discrepancies.

Thus, the formation of mesial occlusion in patients with adenoids can be considered
a consequence of disturbed growth processes in cranial base sutures and cartilaginous
structures of the primary nasal capsule, resulting from prolonged chronic inflammation
in the nasopharynx. This inflammatory process, particularly when involving adenoid
and/or tonsillar hypertrophy, can significantly alter craniofacial growth and lead to the
development of an "adenoid face" characterized by an increased anterior facial height,
a steep mandibular plane, and a retrognathic mandible [18].

Consequently, restoration of nasal breathing function does not completely resolve
the treatment problem in this patient category [14]. As adenoids most often occur in
children aged 3—7 years, during the most active period of facial skeletal growth, it is
crucial to identify and prevent nasal and nasopharyngeal diseases at an early stage [19,
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20]. Over the past two decades, the rising prevalence of chronic otorhinolaryngological
diseases in children, compounded by the heightened risk of congenital nasopharyngeal
lymphoid tissue hypertrophy amid complicated pregnancies and deliveries, underscores
the imperative for stronger collaboration between pediatric dentists and pediatricians to
advance primary prevention strategies for dentofacial anomalies arising from chronic
nasopharyngeal pathologies.

5 Conclusion

This study elucidated the critical influence of ENT diseases, particularly adenoid
hypertrophy and associated chronic nasopharyngeal inflammation, on craniofacial
development and the genesis of dentofacial anomalies like mesial occlusion in children.
Our findings demonstrate that patients with adenoids exhibit delayed growth in the
cranial base, maxillary body, and midface, alongside disproportionate mandibular
development characterized by increased ramus growth and an elevated mandibular
angle. These observed morphological alterations, which include a reduced facial angle,
distal maxillary position, and shortened apical base, are not solely attributable to
impaired nasal breathing but are significantly exacerbated by persistent inflammatory
processes affecting key craniofacial growth zones. By integrating etiological
considerations into cephalometric analysis, this research highlights that the formation
of mesial occlusion is a consequence of disturbed growth mechanisms within cranial
base sutures and nasal capsule cartilages due to chronic inflammation. This underscores
the necessity of early identification and prevention of nasopharyngeal pathologies,
beyond merely restoring nasal breathing, and emphasizes the crucial interdisciplinary
collaboration between pediatric dentists and pediatricians to enhance primary
prevention strategies for dentofacial anomalies stemming from chronic ENT
conditions.
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