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Evaluation of Dentofacial Angles in Children with Severe
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Abstract

Introduction:

Hypertrophy of adenoids is a common condition in childhood, resulting in obstructive symptoms such
as sleep apnea, snoring, and rhinosinusitis. Adenotonsillectomy is recommended to improve prognosis
and quality of life. This case-control study compared facial angles and lip position related to dentofacial
and mouth growth in symptomatic children with adenoid hypertrophy and asymptomatic control groups.

Materials and Methods:

The study included children aged 5 to 7 who presented with obstructive symptoms and confirmed severe
adenoid hypertrophy in lateral neck radiography. Standard lateral photography was taken. The
Nasofacial and Nasomental angles, and upper and lower lip positions and their distance behind the
Ricketts line, were measured and compared with the normal control group.

Results:

This study included 54 children with severe adenoid hypertrophy and 66 normal children. Facial angles
were not significantly different between the two groups, but the mean horizontal position of the upper
and lower lip in children with adenoid hypertrophy was significantly lower than in the control group
(P value = 0.05). The lips were too close to the Ricketts line compared with the control group.

Conclusions:

This research demonstrates that children with severe adenoid hypertrophy have more dentofacial
disorders than others. Adenotonsillectomy surgery is necessary for children with obstructive symptoms
caused by tonsil enlargement, and if symptoms like snoring persist post-surgery, complementary
orthodontic treatments should be considered.
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Introduction

Hypertrophy of adenoids is a common
finding, especially in childhood, and according
to various studies, it is seen in 11 to 27 percent
of children (1,2), which can be accompanied by
various symptoms such as Sleep Apnea,
snoring, rhinosinusitis, nocturnal enuresis, and
others, all of which cause the quality of life of
children and their families to decrease
compared to the general population (1,3).
Therefore, treatment is important in improving
the prognosis and quality of life (4).
Adenotonsillectomy is the simultaneous
removal of palatine and pharyngeal tonsils, one
of the most common surgeries performed by
ear, nose, and throat specialists. Adenoid
hypertrophy, due to obstruction of the
respiratory tract from the nose and continuous
airflow from the open mouth, leads to
deformation of the palate and maxilla,
especially in children in the growth stages.

This condition creates the appearance of the
adenoid face, a child with an increased arch of
the palate, a protruding upper jaw, and a small
chin.

These facial changes can have a stable course
and remain in children even after treatment,
which creates concerns for parents (5,6). Given
the changes that tonsil enlargement and mouth
breathing create in dentofacial growth (7), we
decided to compare the facial angles that are
especially related to dentofacial and mouth
growth in children with adenoid hypertrophy
with an asymptomatic group in this study,
considering the significant role of adenoid
hypertrophy and adenotonsillectomy surgery in
dentofacial growth.

Materials and Methods

This case-control study was conducted on all
children aged 5 to 7 years old who presented
with snoring, sleep apnea, and mouth breathing
symptoms and were referred to the ear, nose,
and throat clinic of 5 Azar Hospital, which
confirmed adenoid hypertrophy in lateral neck
radiography and had at least one year of
complaints  from  adenoid  hypertrophy
problems. In the adenoid view radiography, all
patients had a severe obstruction, and more than
75 percent of the nasopharynx was obstructed
by severe adenoid hypertrophy, thus being
considered as the case group is extra in 5 to 7-
year-old (Figure 1).
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Children in the control group were also
selected from among all 5- to 7-year-old
children hospitalized in the surgery department
of the hospital who were candidates for
abdominal or hernia surgery and had no history
of snoring, sleep apnea, and mouth breathing;
they were also being examined by the same
otolaryngologist and excluded from the study if
they had any symptoms of high-grade palatine
tonsil hypertrophy in pharynx exam or if their
parents were not reliable about sleep history.
Due to ethical issues, we did not perform
radiography in the control group of children.
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Fig 1: Lateral neck radiography shows adenoid and
more than 75 percent obstruction in the nasopharynx

The Sony Cyber-shot DSC HX1 camera
performed standard facial photography of all
patients in the profile view with professional-
grade wide-angle G-lens. The distances and
angles of the lateral photo related to teeth,
maxilla, and mandible were measured by the
ImageMeter Pro software 3.8.0, and their
changes were calculated between the two
groups. The parameters in this study included
the nasofacial and the nasomental angles and
the lips’ horizontal position. The nasofacial
angle is formed by the intersection of the
vertical line from the glabella to the tip of the
chin and the line that connects the nasion to the
tip of the nose. The nasomental angle is the
angle between the line that connects the nasion
to the tip of the nose and the line that connects
the tip of the nose to the most prominent soft
tissue of the chin. The lips should be just behind
this line, and the position of the upper lip should
be slightly forward relative to the lower lip
(Figure 2) (5,8).
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Fig 2: G (Glabella), T (Tip), NF (nasofacial angle),
PG (Pogonion), N (Nasion), NM (Nasomental angle),
UL (position of upper lip behind the Ricketts line), LL
(position of lower lip behind the Ricketts line)

The normal amount of these measurements was
considered 43 + 5 degrees for the nasofacial
angle and 120 + 5 degrees for the nasomental
angle, and for the position of the lips, the upper
lip 4 mm and the lower lip 2 mm behind the line
that connects the tip of the nose to the tip of the
chin (Ricketts line) was considered normal (9).
Patients with any genetic disorder that resulted
in facial deformity, congenital syndromes, jaw
disorders, or a history of severe trauma were
excluded from the study.

Data analysis

Data were analyzed using SPSS16 software.
The normality of the quantitative variables was
measured by the Shapiro-Wilk test. An
independent t-test was used to compare the
mean of normal quantitative variables between
the two groups, and for non-normal variables,
the Mann-Whitney test was used. The chi-
square test was also used to compare the
frequency of variables between the two groups.
The significance level was 0.05.

Results

In this study, 54 children aged 5 to 7 years with
adenoid hypertrophy who were referred to the
ear, nose, and throat clinic were entered into the
study as the patient group, and 66 children
hospitalized in the surgery department of the
hospital who were candidates for abdominal or
hernia surgery were entered into the study as the
control group. AIll children with adenoid
hypertrophy had suffered at least one to two
years from the onset of their symptoms. The
patient and control groups were matched in
terms of age and gender. In the adenoid
hypertrophy group, 63% of the children were
boys, compared to 51.5% in the control group,
so the gender frequency between the two groups
did not have a significant statistical difference
(Table 1).

Table 1: The mean age and frequency of gender of children between the two patient and control groups

Significance Control Patient variable
Age 5.81+1.75 6.31+1.60 0.22*
Boy 34(63%) 34(51.5%) 0.37
Girl 20(37%) 32(48.5%) 0.37

*Mann Whitney u.

Table 2 compares the mean nasofacial and
nasomental angles and the upper and lower lip
horizontal position between the two groups.
The mean nasofacial and nasomental angles
showed no significant difference between the

two groups. However, the mean horizontal
position of the upper and lower lip in the
children with adenoid hypertrophy was
significantly lower than in the control group.

Table 2: Comparison of NF and NM angles and horizontal lip position between the two case and control groups.

variable group mean+tsd significance
pten S
pe s
per sz
LD foniol 150151 mom 0001

NFA: Nasofacial Angle, NMA: Nasomental Angle, ULD: Upper Lip Distance, LLD: Lower Lip Distance, °: angle degree, mm: millimeter,

sd: Standard deviation. *Mann Whitney u **independent t-test
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Discussion

Tonsils have a special immune defense
function. They send immunologically marked
lymphocytes and immunoglobulins to the
immune system against bacterial organisms.
Since the tonsils are located in a narrow region
of the respiratory and digestive systems in the
oropharynx and nasopharynx, their increase in
volume, known as adenotonsillar hypertrophy,
leads to narrowing the diameter of this vital
pathway and disrupting the respiratory system,
necessitating their removal (10).

Adenotonsillectomy is a surgical process in
which the palatine tonsils are completely
removed along with their capsule, and the
adenoid is removed from the posterior wall of
the nasopharynx (11). One of the most
important indications for this surgery is
obstructive causes, which include snoring,
chronic mouth breathing, and obstructive sleep
apnea. These obstructive issues are caused by
tonsil enlargement, especially pharyngeal
tonsils or adenoids, and nasopharyngeal
obstruction (12,13).

Craniofacial morphology is a risk factor for
sleep apnea in children, and a small maxilla or
mandible predisposes the child to snoring or
sleep apnea (14). On the other hand, this
lymphoid tissue, seen in the upper part of the
airway in children, leads to degrees of airway
obstruction. Although their size and degrees of
obstruction decrease over time, the obstruction
caused by this tissue leads to changes in the
craniofacial structure in children (15,16).
Adenoid hypertrophy causes a downward
position of the tongue and mandible and an
extended head position, which can result in a
retrognathic  mandible. Moreover, nasal
obstruction due to adenoid hypertrophy leads to
mouth opening and lack of negative pressure in
the nasal cavity, and it prevents the descent of
the palatal vault due to internal pressure of the
muscles on the maxillary arches. The result of
all these changes is the creation of a long face
and arched palate. Consequently, the growth of
the maxilla is limited in the transverse section
and even more so in the vertical section, leading
to a high-arched palate (17-20).

All these changes following upper airway
obstruction contribute to malocclusion. The
incidence of malocclusion in patients with
adenotonsillar hypertrophy due to airway
stenosis has been reported to be higher than in
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the normal population (21-23). Additionally,
malocclusion was higher in patients with
enlargement of both adenoid and palatine
tonsils compared to those with adenoid
hypertrophy alone (24,25). However, some
studies using radiographic methods with
cephalometric analysis have rejected this
hypothesis, showing that the change in the
diameter of the nasopharyngeal airway does not
significantly affect the anteroposterior position
of the maxilla and mandible and the amount of
malocclusion in patients with large adenoids
was not higher (26,27).

In our study, all children in the case group had
severe adenoid hypertrophy and obstruction of
more than 75 percent of the nasopharynx, with
or without palatine tonsil enlargement. The case
and control groups were matched in age, and
since the adenoid reaches its maximum size at
six years old (27), all children in the study were
aged 5 to 7 years to evaluate them during the
peak period of adenoid enlargement issues.
Regarding gender, preschool children do not
differ in the size of the facial angles measured
(9), and the two groups were also matched in
gender. Given the disagreement in various
studies about the relationship between
malocclusion and adenoid enlargement, we
decided to evaluate the situation of the upper
and lower jaw based on the analysis of facial
angles rather than radiographic cephalometry.
The facial angles in the photographic lateral
profile view, including nasofacial and
nasomental angles, showed changes in the
adenoid hypertrophy group compared to the
control group. Although these changes were not
statistically significant as expected, the
nasofacial angle in the adenoid hypertrophy
group was higher (28). The nasomental angle,
crucial in evaluating the maxilla and mandible,
was reduced in case groups. These two angles
are important in assessing patients with
malocclusion, especially in patients with
malocclusion class 2, which showed similar
changes to our study (28,29).

One of the most important landmarks in
evaluating the jaw situation is the position of
the lips in the lateral profile view and their
distance from the Ricketts line. The Ricketts
line connects the tip of the nose to the anterior
part of the soft tissue of the chin in the lateral
profile view, and the lips should be slightly
behind this line. In adults, this distance is 3 to 4
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mm for the upper lip and 2 mm for the lower lip
(29). Although no study has specifically
evaluated this distance in children, the control
group in our study, who had no symptoms of
upper airway obstruction or maxilla and
mandible deformity, showed an upper lip
distance of 2.09 + 1.97 mm and a lower lip
distance of 1.30 + 1.51 mm from the Ricketts
line. However, this distance was reduced in the
adenoid hypertrophy group (0.41 + 1.62 for the
upper lip and 0.04 £ 1.28 for the lower lip), and
this reduction was statistically significant
compared to the control group. Notably, no
specific reports based on facial angles from
lateral photography in children with adenoid
hypertrophy exist, as studies have mostly
focused on radiography and cephalometry
analysis. Nevertheless, the above findings are
expected in patients with malocclusion class 2,
characterized by protruded upper incisors and
retracted mandible, which are more common in
children with adenoid hypertrophy (30,31). The
common finding in our study was the very close
distance of this line with the upper and lower
lips (Figure 3).

Fig 3: The pdsition of the upper and lower lips

The image on the right shows a child with a
normal airway  without adenotonsillar
hypertrophy. The position of the lips, maxilla,
mandible, and chin relative to the Ricketts line
is within the normal range. However, in the
picture on the left, which shows a child with
severe adenoid hypertrophy, the nasomental
angle is smaller than others, and the lips are too
close to the line, resulting in excessive vertical
growth of the maxilla and retrognathic
mandible.

Adenotonsillectomy surgery alleviates many
symptoms in children with adenotonsillar
hypertrophy, including snoring, mouth
breathing, sleep apnea, and daytime insomnia,
significantly impacting their quality of life (32).
However, symptoms such as mouth breathing
and snoring may persist post-surgery, possibly
due to changes in dentofacial growth caused by
upper airway obstruction (33). The changes
such as V-shaped narrowing in the maxillary
arch and adenoid faces like macroglossia, open
mouth posture, anterior and lower tongue
position, the retrognathic position of the
mandible, the prominent position of maxillary
anterior teeth, and retracted position of
mandibular anterior teeth may remain after
treatment. Early diagnosis and treatment of
children with increased upper airway resistance
are essential, considering that 80 to 90 percent
of craniofacial growth is completed by the age
of 12. In cases where changes in the mandible
and maxilla occur following adenotonsillar
enlargement, adenotonsillectomy surgery alone
may be insufficient to improve these changes,
and orthodontic treatments may be required to
address the dentofacial issues (33,34). Contrary
to most studies, Lena et al. found significant
improvement in the sizes and angles of the
dentofacial features in the lateral cephalogram
of children one year after adenotonsillectomy
surgery (35).

Belo Horizonte and colleagues also observed
that children who underwent surgery had better
intercanine and intermolar growth in the
maxilla over time than those awaiting surgery
for obstructive symptoms, including mouth
breathing. Also, the palatal arch in symptomatic
children without surgery was deeper (20).

One effective orthodontic treatment for
improving symptoms of OSA in children is
rapid maxillary expansion (RME) surgery,
which improves the enlarged palatal arch and
apnea-hypopnea index (AHI). Devices such as
the mandibular advancement device (MAD)
also mechanically advance the mandible,
preventing tongue collapse and airway
obstruction during sleep. These treatments are
recommended to be considered after
adenotonsillectomy surgery and in cases of
severe sleep apnea unresponsive to initial
treatments (36,37).

However, we have some limitations regarding
the sample size of both groups and the need for
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more sufficient studies based on facial
photography. On the other hand, it would be
better and more accurate if children’s facial
angles were compared in both the case and
control groups at a specific age with more
angles, even in frontal view. In addition, we can
compare children’s facial angles after surgery
and determine the effect of surgery on their
facial analysis.

Conclusions

Adenoid hypertrophy, which causes upper
airway and nasopharynx obstruction, affects
changes in the dentofacial system. These
changes may create malocclusion and may
remain even after surgery. Adenotonsillectomy
is crucial for preventing these changes in
children with severe adenoid hypertrophy.
After surgery, children who experience changes
in the mandible and maxilla may need
complementary orthodontic treatments.
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