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Abstract

Introduction: Waldeyer’s ring hypertrophy can possibly have a negative impact on the inter
arch and intra arch dental anomalies. Previous studies have been carried out to investigate the
extent of impact but it still remains controversial. The aim of this study is to seek a correlation
between the tonsillar grade of patients and their respective inter arch transverse dimensions.!
Material and Methods: A cross sectional study of 70 patients, aged between 8 and 12, was
conducted at the Department of Orthodontics, Islamic International Dental Hospital, Islamabad.
The patients were divided into 5 subgroups according to the Brodsky and Koch Tonsillar
grading scale.* The maxillary and mandibular inter premolar width was measured on their
respective casts and subsequently the inter arch transverse dimension was calculated. The
correlation between the tonsillar grade and the inter arch transverse dimension was evaluated
using the Spearman Correlation Coefficient using the SPSS 16.0.

Results: The mean age of patients was 10.51 + 1.36 years. There were 42(60%) male and 28(40%)
female cases. There were 1(1.4%) cases who had Grade0, 11(15.7%) cases had Grade 1, 31(44.3%)
cases had grade 2, 25(35.7%) cases had Grade 3 and 2(2.9%) cases had Grade 4. The mean
maxillary Inter first premolar width was 44.84 + 8.37 (mm), the mean mandible Inter first
premolar width was 45.18 + 9.89 (mm) and mean interarch transverse dimension was 0.39 + 1.96
(mm). The correlation between Tonsillar Grades &Inter arch transverse dimension was
calculated to be -0.682, p-value < 0.001, which was highly significant.

Conclusions: There is a significant negative correlation between Tonsillar Grades and Inter
arch transverse dimension which implies greater the tonsillar grade, lower the transversal
dimension of both the arches, leading to a tendency for posterior crossbite. Therefore,
prevention programs for orthodontic anomalies must be taken into consideration that arise due
to tonsillar hypertrophy early on during development of the dental arches.
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regression or involution.2 Excessive adenoidal
growth can severely affect normal functions
such as breathing, leading to abnormal
breathing patterns, obstructive sleep apnea
and abnormal facial growth. Patients’” with
enlarged tonsils have been noted to have
increased vertical dimensions of the face
which in turn is caused by an increase in the
gonial angle of the mandible or by posterior
maxillary dentoalveolar excess.> The maxilla
however, appears to be narrow in the
transverse plane.4¢

Waldeyer’s ring hypertrophy can possibly
have a negative impact on the inter arch and
intra arch dental anomalies. Previous studies
have been carried out to investigate the extent
of this effect, but it remains controversial. A
number of studies have carried out 2-
dimensional cephalometric assessment of the
diameter of the pharynx. But on the contrary,
the size of the tonsils that occupy the pharynx
have shown to cause more of an impact on
the inter and intra arch transverse
dimensions. For this reason, Brodsky and
Koch established a grading scale that
describes the enlarged tonsils based on how
much space they occupy in the pharynx.
According to a previous study carried out by
Samba et al, using the Brodsky and Kotch
tonsillar hypertrophy grading scale, they
concluded that for maxillary inter first
premolar width (P=0.003) and the maxillary
inter first molar width(P=0.007), greater the
tonsillar grade, lower the transverse
dimension of the maxillary arch with
correlation coefficient of 0.340.1

Therefore, the aim of the present study is to
seek a correlation concerning the tonsillar
grade of patients and their respective inter
arch transverse dimensions. As there is
evidence that rapid maxillary expansion or
tonsillectomy done at an early age can
significantly improve interdental
measurements and effects of nasal breathing,

this study will help in supporting a
prevention  program  for  orthodontic
anomalies that arise due to tonsillar
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hypertrophy early on during their
development.’.2!
Material and Methods

The patient sample consisted of 70 patients,
including 42 boys 28 girls. The inclusion
criteria included children aged 8 to12 of either
gender. While the exclusion criteria included
children who previously had undergone
surgical removal of the tonsils, any history of
orthodontic treatment, patients with chronic
allergic rhinitis, patients with hypertrophy of
lingual tonsils or having nonnutritive sucking
habits. The selected patients were asked to lie
in a supine position, with their mouth wide
open continuously pronouncing the phoneme
/1/. The patient’s tonsil size was divided into
5 subgroups according to the standardized
Brodsky and Kotch tonsillar grading scale,
which is based on the ratio of tonsils
occupying the space in the oropharynx as
shown in Figure 1. After tonsillar grading was
carried out, impressions of the patients were

taken and the intra arch and then
subsequently inter arch transverse
dimensions were measured on their

respective dental casts in millimeters using an
electronic vernier caliper and was recorded
on the proforma! The maxillary inter
premolar width measurement was taken as
the distance between the buccal cusp tips of
the right and left maxillary 1stpremolars in
mm. While the mandibular inter premolar
width was measured as the distance of the
embrasure between the right and left
mandibular 1st and 2rdpremolars in mm. The
inter arch transverse dimension was the
difference between maxillary and mandibular
inter first premolar widths in mm.

Data analysis was carried out using Statistical
Package for the Social Sciences (SPSS version
16.0, Chicago, SPSS Inc). The Qualitative
variables i.e., Gender, Tonsillar grade was
measured as frequency and percentage. The
Quantitative variables i.e., age, transverse
dimension was measured as mean * standard
deviation. The correlation between the



tonsillar grade and the inter arch transverse
dimension was evaluated using the Spearman
Correlation Coefficient. The P value < 0.05
was significant. Effect modifier like age,
gender was addressed, post stratified
correlation coefficient was applied, taking p-
value < 0.05 as significant.

Results

The mean age of patients was 10.51 + 1.36
years with minimum and maximum age as 8
and 12 years. There were 42 (60%) male and
28 (40%) temale cases, with higher male to
female ratio. There was 1 (1.4%) case having
Grade 0, 11(15.7%) cases had grade 1,
31(44.3%) cases had grade 2, 25(35.7%) cases
had grade 3 and 2(2.9%) cases had grade 4.
The mean maxillary Inter first premolar
width was 44.84 + 8.37 (mm), the mean
mandibular inter first premolar width was
4518 £ 9.89 (mm) and mean inter arch
transverse dimension was 0.39 + 1.96 with
minimum and maximum value as -6.03 and
4.82 mm (Table I, II & III).

The correlation between Tonsillar Grades
Inter arch transverse dimension was -0.682, p-
value < 0.001 (Table IV).

Table I: Descriptive Statistics maxillary inter
first premolar width (mm)

Maxillary Inter first premolar width (mm)
Mean 44 84

S.D 8.37

Range 29.60

Minimum 28.53

Maximum 58.13

Table II: Descriptive statistics of
Mandibular premolar width (mm)

Mandibular Inter first premolar width (mm)

Mean 45.18
S.D 9.89

Range 60.89
Minimum 29.04
Maximum 89.93
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Table III: Descriptive Statistics of Inter arch
Transverse Dimension(mm)

Inter arch transverse dimension(mm)
Mean 0.39

S.D 1.96

Range 10.85

Minimum -6.03

Maximum 4.82

Table IV: Correlation between Tonsillar
Grade versus Inter arch transverse
dimension

Pearson Correlation -0.682
P-value <0.001
No. of cases 70

Figure 1: Grade 0: Tonsils limited to the
tonsillar fossa, Grade 1: Tonsils occupying
up to 25% of the space between the anterior
pillars in the Oropharynx, Grade 2: Tonsils
occupying> 25-50% of the space between the
anterior pillars, Grade 3: Tonsils
occupying>50-75% of the space between the
anterior pillars, Grade 4: Tonsils occupying
>75-100% of the space between the anterior
pillars.4

Discussion

Genetic and environmental factors direct the
pattern of facial growth after birth, which is a
multifunctional and intricate phenomenon.
Similarly, numerous studies indicate that
environmental influences have the ability to
modify the development of facial structures,
but as the unusual environmental factor is



removed, the changes could be reversed to a
certain extent.”?

As the impact of environmental factors has
been mentioned earlier, different studies
proved the correlation between an obstructed
airway and undesirable variations of the
facial form. Reasons for an obstructive airway
can be enlarged adenoids or tonsils, allergic
rhinitis and choanal atresia. (10.18-20)

Adenoids are a cluster of lymphatic tissue
located in the posterior nasopharynx, the size
of which differs among children and different
times during development.”’Normally, the
adenoids are to reduce in size as the growth
of the nasopharynx takes place. However, this
mass of lymphatic tissue can possibly
hypertrophy, consequently occupying more
space in the nasopharynx. This in turn leads
to detrimental consequences effecting the
airway thereby constricting it, along with

diminished nasal respiration and lastly
development of an altered respiratory
pattern.8This has been proven in various
studies which associate breathing
dysfunctions with abnormal dentofacial
growth.® “Adenoid facies”, Long- face
syndrome or Respiratory  obstruction

syndrome, is a sign of abnormal craniofacial
development, which is known to be caused
by an undesirable respiratory pattern leading
to mouth breathing.l® Features such as
increased lower facial height, narrow alar
bases, lip incompetence, constricted arches, V
shaped palatal vault with protruding teeth
and abnormal relation between both the
upper and lower jaws, describe this
syndrome.!!
Dental arch  dimensions and their
measurements play a crucial role in
orthodontic =~ diagnosis and  treatment
planning, which in turn is influenced by
factors like race, ethnicity, genetics, and
environment. 2[t is imperative to ascertain
the failure of which may lead to a high chance
of relapse and a poor prognosis of
treatment.”13

Adenoidectomy or the surgical removal of
adenoids has been devised as a treatment for
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altered respiratory patterns. The effects of
which were observed in a study carried out
by Linder-Aronson et al. The results
demonstrated improvement in the gonial
angle of the mandible, consequently
becoming less steep, along with improvement
in the transverse dimension of the maxillary
arch and mandibular incisors returning to
normal  inclination 5  years  after
adenoidectomy. “Similarly in a study carried
out by Petraccone Caixeta et al. concluded
that children who were mouth breathers and
who were treated with adenotonsillectomy
demonstrated better maxillary transverse
development as compared to untreated
controls.10.15

According to the current study a negative
significant correlation was found i.e. the
correlation between Tonsillar Grades Inter
arch and transverse dimension was -0.682, p-
value < 0.001. According to a previous study
carried out by Samba et al, using the Brodsky
and Kotch tonsillar hypertrophy grading
scale, they concluded that for maxillary inter
first premolar width (P=0.003) and the
maxillary inter first molar width(P=0.007), the
higher the tonsillar grade, the lower was the
transverse dimension of the maxillary arch
with correlation coefficient of -0.340 .4 The
results reported by Samba et al are similar to
the findings of the current study where the
transverse dimensions of both the arches and
subsequently the inter arch transverse
dimension had decreased as tonsillar grade
increased. Recently a study was performed in
Ile-Ife, Nigeria, to study the consequences of
enlarged adenoids on the dental arch
dimensions in children. Ninety patients who
were attending the Otorhinolaryngology
Clinic at Obafemi Awolowo University
Teaching Hospital, ages ranging from three to
twelve years were recruited in the study.
These children were identified as having
hypertrophied adenoids. Whereas ninety
children from the Child Dental Health Clinic
were included in the control group. Different
dimensions of the maxillary and mandibular
arch were taken which included total arch



length, inter-canine, inter-premolar, and inter-
molar widths, palatal length, palatal heights
measured at three levels and palatal volume
were determined for both groups from dental
casts. The maxillary arch dimensions showed
to be smaller in the adenoid group as
compared to the control group. However,
only total maxillary arch length was
significantly shorter (p=0.049). Similar results
were demonstrated for the mandibular arch
dimensions except for inter-molar width
which was significantly shorter in the
adenoid group (p< 0.05). Steep palatal vaults
with increased heights were observed in
patients with hypertrophied adenoid subjects
with reduced palatal volume compared to the
control subjects (p< 0.05). Consequently, this
leads to the conclusion that the group with
hypertrophied adenoids exhibited smaller
maxillary and mandibular arch dimensions in
contrast to the control subjects.16

Similarly, another cross-sectional study was
performed in order to determine a
relationship between the size of the palatine
tonsils and the dental arch dimensions. A
group of children who were subdivided into 5
groups according to the Standardized
tonsillar hypertrophy grading scale were
studied. Various measurements taken from
the dental casts were documented for each
subject. The chi- square test was used for the
comparison of qualitative variables. The
results of this study demonstrated that as the
tonsil size or grade increased, the depth of the
upper arch also increased depth of the upper
arch was noted. At the same time, as the
tonsil grade increased different transverse
dimensions such as the maxillary intercanine,
interpremolar, and intermolar widths
significantly decreased. Class II malocclusions
were found to be more prevalent in children
with Grade 4 tonsils along with a posterior
crossbite and functional lateral deviation of
the mandible. These studies bring us to the
conclusion that if we carry out early
evaluation of the size of the palatine tonsils,
not only would it help in preventing
malocclusions but also spare patients of more
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aggressive treatments later on in life.
Aggressive treatments would involve 417
A limitation of this study was that

reproducibility of the recorded measurements
could not be assessed. In order to enhance
reproducibility, the dental arch
measurements should have been measured at
different times by different readers to increase
reproducibility.

Conclusions

It can be concluded from this study that there
is a negative significant correlation between
Tonsillar Grades and Inter arch transverse
dimensions suggesting that higher the
tonsillar grade, lower the transversal
dimensions of the maxillary and mandibular
arches along with the inter arch transverse
dimensions.  Decreased  dental  arch
measurements lead to a predisposition
towards developing a posterior crossbite
subsequently  leading to  complicated
malocclusions. Preventive measures
including a timely referral to otolaryngologist
and appropriate treatment for orthodontic
anomalies must be taken into consideration
that arises due to tonsillar hypertrophy at an
initial stage of dental arch development.
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