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The effect of palatine tonsil size on occlusion                            

among 10- 12 years students in erbil city 

Introduction 
The role of the palatine tonsils in the devel-
opment of dental intra-arch and inter-arch 
abnormalities is often brought up in the liter-
ature, but it remains controversial.1 In the 
literature, there are only a few articles that 
discuss the direct effect of palatine tonsils' 
size on dental malocclusion. Enlargement of 
tonsils is one of the main causes of respira-
tory disorders during sleep, and children 
with enlarged tonsils may have a larger ante-
rior and lower facial height,  more proclined 

upper incisors, retrognathic mandible, retro-
clined lower incisors and a large overjet .2 
Upper airway obstruction caused by en-
larged tonsils results in reduced airflow. 
Such limitation is caused by a mechanical 
blockage that obstructs the airflow, leading 
to mouth breathing, as it has lower re-
sistance to the air passage.3 Airway obstruc-
tion, resulting from the nasal cavity or phar-
ynx blockage, leads to mouth breathing, re-
sulting in postural modifications such as 
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lowered tongue position, incompetent lips, 
anterior and posteroinferior rotation of the 
mandible, and a change in head posture. 
These modifications occur to stabilize the 
airway.4 Since there is a lot of controversy 
about the relation between tonsil size and 
intradental and interdental malocclusion; 
that is why; this study is going to investi-
gate the possible relation between tonsil 
size and malocclusion. 

Methods 
The sample included 300 students (160 
boys and 140 girls) with the age range of 10
- 12 years. The sample was proportional to 
all six municipalities of Erbil city. The re-
searcher started training in the ear, nose, 
and throat (ENT) department of Erbil teach-
ing hospital for one month to get infor-
mation about the process of clinical exami-
nation of the nose and throat and become 
familiar with the classification of tonsil 
grades. The researcher started examining 
the nose and throat of the students. The stu-
dents' palatine tonsils were examined in the 
upright position with the heads slightly 
moved backwards and supported by the 
wall. The researcher was standing in front 
of the students and was asking each student 
to open their mouth widely and pronounce 
the /ah/ sound continuously so that the ton-
sils rotate medially and are in the correct 
size. The researcher was depressing stu-
dents' tongues using a tongue depressor 
which was placed on the dorsum surface of 
the tongue without causing a gag reflex. 
The tonsils were subdivided into five 
groups according to their size using palatine 
tonsil hypertrophy classification according 
to the criteria of Brodsky and Koch 5 as 
shown in table 1. 

The students with the following criteria 
were excluded: Allergic Rhinitis, Thumb 
sucking, Lip biting,  
Tongue thrust habit, Previous or current or-
thodontic treatment, Tonsillectomy, Snor-
ing, Trauma (dental or nasal), Nasal polyp, 
Deviated nasal septum, Extracted tooth/ 
teeth, and inflammatory tonsillitis. 
The oral examination was done for each 
selected student and the following inter-
arch parameters were documented: Angle 
canine relationship, Angle molar relation-
ship, Open bite, Deep overbite, Normal 

overbite, Posterior crossbite without lateral 
deviation (PCWOL), Posterior crossbite 
with lateral deviation (PCWL), and Normal 
transverse occlusion (NTO).  
Upper and lower dental impressions were 
taken for each student and dental casts were 
made to measure the following intra-arch  
parameters using vernier: 
1- Sagittal dimension  
a) Overjet (mm): the horizontal distance 
between the maxillary central incisors and 
the mandibular central incisors.  
To measure the overjet, the tip of the verni-
er touched the lower incisor labial surface 
perpendicular to it, tangent to the upper in-
cisor incisal border. The distance between 
the upper incisor border and the lower inci-
sor labial surface was measured with the 
vernier.6 It is shown in Figure 1, A.  
b) Total length of the maxillary arch (mm): 
the distance between the tangent line to the 
labial surfaces of the maxillary central inci-
sors and a tangent to the distal surfaces of 
the maxillary second deciduous molars or 
the second permanent premolars was used.7 

It is shown in Figure 1, B.  
c) Total length of the mandibular arch 
(mm): the distance between the tangent 
lines to the labial surfaces of mandibular 
central incisors and a tangent to the distal 
surfaces of the mandibular second decidu-
ous molars or the second permanent premo-
lars.7  It is shown in Figure 1, C.  
2- Vertical dimension  
a) Overbite (mm): A point was marked at 
the lower incisor labial face, tangent to the 
upper incisor incisal border. The distance 
between them was measured to obtain the 
overbite.6 It is shown in Figure 2, A.  
b) Total depth of the palatal vault (mm): 
distance between the line joining the tips of 
the mesiobuccal cusps of the maxillary first 
permanent molars and a point along the me-
dian raphe (greatest palatal depth) was 
measured using a plastic ruler, which was 
placed on the tips of the mesiobuccal cusps 
of the maxillary first permanent molars.7 
The ruler had a hole at its center, and the 
vernier passed through the hole to the medi-
an raphe, as shown in Figure 2, B.  
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Table 1: Palatine tonsil hypertrophy classification according to the criteria of Brodsky and Koch. 

 

Grade Definition 

0 Tonsils are limited to the tonsillar fossa 

1 Tonsils occupying up to 25% of the space between the anterior pillars in the oropharynx 

2 Tonsils occupying 25%-50% of the space between the anterior pillars 

3 Tonsils occupying 50%-75% of the space between the anterior pillars 

4 Tonsils occupying 75%-100% of the space between the anterior pillars 

Figure 1: Sagittal dimensions; A, Overjet, B, Total length of the maxillary arch, C, Total length of the man-

dibular arch. 

Figure 2: Vertical dimensions; A, Overbite, B, Total depth of the palatal vault 
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3- Transversal dimension  

a) Maxillary inter-canine width (mm): Ob-

tained by placing the tips of the vernier on 

the maxillary canines and measuring the 

distance between the cusp tip of the canine 

on one side to the cusp tip of the contra lat-

eral canine. 7 This is shown in Figure 3, A.  

b) Mandibular inter-canine width (mm): 

Obtained by placing the tips of the vernier 

on the mandibular canines and measuring 

the distance between the cusp tip of the ca-

nine on one side to the cusp tip of the contra 

lateral canine.7 This is shown in Figure 3, B. 

c) Maxillary inter-first molar width (mm): 
obtained by measuring the distance between 
the tips of the mesiobuccal cusps of the 
maxillary right and left first permanent mo-
lars using vernier.7  This is shown in Figure 
3, C.  

d) Mandibular inter-first molar width (mm): 
obtained by measuring the distance between 
the tips of the mesiobuccal cusps of the 
mandibular right and left first permanent 
molars using vernier.7 This is shown in Fig-

ure 3, D.  
e) Maxillary inter-first premolar width or 
inter-first deciduous molar width (mm): ob-
tained by measuring the distance between 
the tips of the mesiobuccal cusps of the 
maxillary right and left first premolars or 
the first deciduous molars using vernier.7 
This is shown in Figure 3, E.  

f) Mandibular inter-first premolar width or 
inter-first deciduous molar width (mm): ob-
tained by measuring the distance between 
the tips of the mesiobuccal cusps of the 
mandibular right and left first premolars or 
the first deciduous molars using vernier.7 
This is shown in Figure 3, F.  
g) Ratio of mandibular first molar width/ 
maxillary first molar width (%)  
h) Ratio of mandibular first premolar width/ 
maxillary first premolar width or ratio of 
mandibular first deciduous molar width/ 
maxillary first deciduous molar width (%).  
 
4. Vertical and transversal dimensions  
The ratio of the depth of the palatal vault/
maxillary inter-first molar width (%). 

Figure 3: Transversal dimensions; A: Maxillary inter-canine width, B: Mandibular inter-canine width, C: 

Maxillary inter-first molar width, D: Mandibular inter-first molar width, E: Maxillary inter-first premolar 

width, F: Mandibular inter-first premolar width. 
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 Statistical Analysis  
Data processing and statistical analysis were 
undertaken using Statistical Packages for So-
cial Sciences (SPSS) program version 22.  
 
Results 
Three hundred students, 160 students males 
(53.3%) and 140 females (46.7), were includ-
ed in this study.  
According to the palatine tonsils grade, five 
groups were distributed throughout the sam-
ple, as shown in table 2. Accordingly, G1 
tonsils had the highest percentage (49.7%) 
with a sample size of 149 students, while G4 
had the lowest percentage (5.7%) with a sam-
ple size of 17 students.  
Correlation between age and tonsillar 
grade  
Table 4 shows a non-significant negative cor-
relation between the age of the patients and 
their tonsil grades (P-value = 0.396; Rho = - 
0.049).  
The correlation coefficient between quan-
titative dental arch parameters and tonsil-
lar grade  
For the assessment of quantitative dental arch 
parameters which is shown in table 5, Spear-

man‘s rank correlation test is used. In the 
sagittal dimension, there was no significant 
correlation between the dental variables 
(total lengths of the maxillary and mandibu-
lar arches) and tonsillar grade, while there 
was a significant and positive correlation be-
tween overjet and tonsillar grade (Rho= 
0.165, P= 0.004). However, in the vertical 
plane, there was no significant correlation 
between the dental variables (overbite and 
Total depth of the palatal vault) and tonsillar 
grade.  
Transversely, none of the dental variables 
was significantly related to tonsillar grade.  
The combination of vertical and transverse 
dimensions shows a ratio of the total depth of 
the palatal vault to maxillary inter-first molar 
width that was non-significantly correlated to 
tonsillar grade (P = 0.145). 
 
 
 
 
 
In (table 2) we can see normality test for data 
distribution that is conducted for each group, 
and mostly all of them can be seen underly-

Table 2: Distribution of the palatine tonsils grade throughout the sample 

Tonsil Grades Frequency % 

                      G0 24 8.0 

G1 149 49.7 

G2 61 20.3 

G3 49 16.3 

G4 17 5.7 

Table 4: Correlation coefficient between age and tonsillar grade (n = 300) 

Parameter Grade 

(0, 1,2,3,4) 

 

 

                                   

Rho 

                P-value 

Age - 0.049 0.396 
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Relation between qualitative dental 
arch parameters and tonsillar grade  
For assessing qualitative dental arch pa-
rameter, the Chi-Square test is used which 
is illustrated in table 6. In this assessment, 
comparison according to tonsillar grade 
show a significant difference from Angle's 
molar relationship (P = 0.012). The 
strength of the associate assessed by the 
phi coefficient ( ) was equal to 0.222.  
The remaining parameters (Angle's canine 
relationship, Open bite, Deep bite, Normal 
overbite, Posterior crossbite without lat-
eral deviation, posterior crossbite with 
lateral deviation and normal transverse 
occlusion) showed non-significant rela-
tion to the tonsillar grade.  
Angle Class I canine relationship had the 
highest percentage (37%) among students 
with G1 tonsil size and the lowest per-
centage (4.33%) among students with G0 
and G4 tonsil size. Angle Class II canine 
relationships are found mostly in G1 ton-

sil size (11.3%) and the lowest percentage 
in G4 tonsil size (1.33%), while the high-
est percentage of Angle Class III canine 
relationship is found in students with G0 
and G1 tonsil size (1.33%) and the lowest 
percentage (0%) in G4 tonsil sized stu-
dents. 
 Angle Class I molar relationship scored 
the highest percentage (38%) among stu-
dents with G1 tonsil size and the lowest 
percentage (4%) among students with G4 
tonsil size. Angle Class II molar relation-
ship scored the highest percentage (10.3%) 
among students with G1 tonsil size and the 
lowest percentage (1.33%) among students 
with G4 tonsil size. Angle Class III molar 
relationship was found with the highest 
percentage (1.67%) among students with 
G0 tonsil size and the lowest percentage 
(0.33%) among students with G3 and G4 
tonsil size. 

Table 5: Correlation coefficient between quantitative dental arch parameters and tonsillar grade 

(Spearman’s rank correlation test) (n = 300) 

Variable 

Grade 
(0, 1,2,3,4) 

Rho P-value 

Sagittal dimension 

Overjet (mm) .1650 .0040 

Total length of the maxillary arch (mm) .1020 .0790 

Total length of the mandibular arch (mm) .0200 .7320 

Vertical dimension 

overbite (mm) .0930 .1090 

Total depth of the palatal vault (mm) .0810 .1630 

Transversal dimension 

Maxillary intercanine width (mm) .0020 .9750 

Mandibular intercanine width (mm) .0840 .1470 

Maxillary interfirst molar width (mm) -0.066 .2530 

Mandibular interfirst molar width (mm) -0.004 .9510 

Maxillary interfirst premolar width or interfirst deciduous mo-
lar width (mm) 

-0.083 .1520 

Mandibular interfirst premolar width or interfirst deciduous 
molar width (mm) 

0.036 .5370 

Ratio of mandibular first molar width/ maxillary first molar 
width (%) 

0.094 0.091 

Ratio of mandibular first premolar width/ maxillary first pre-
molar width or ratio of mandibular first deciduous molar 
width/ maxillary first deciduous molar width (%) 

.0970 .0930 

Vertical and transversal dimensions 

Ratio of the depth of the palatal vault/maxillary interfirst mo-
lar width (%) 

.0840 .1450 
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Table 6: Association between qualitative dental arch parameters and tonsillar grade 

Parameter 

Tonsil Grade 

G0 G1 G2 G3  G4 Chi-Square test 

N % N % n % n % N % 
Phi( ) 

P 

Angle Class canine relationship 

Canine 

I 
1
3 

4.3
3 

1
1
1 

37.
0 

4
4 

14.6
7 

3
2 

10.6
7 

1
3 

4.3
3 

0.222 0.063 

II 7 
2.3
3 

3
4 

11.
3 

1
4 

4.67 
1
6 

5.33 4 
1.3
3 

    

III 4 
1.3
3 

4 1.3 3 1.00 1 0.33 0 
0.0
0 

    

Angle Class molar relationship 

Molar 

I 
1
3 

4.3
3 

1
1
4 

38.
0 

4
7 

15.6
7 

3
3 

11.0
0 

1
2 

4.0
0 

0.255 0.012 

II 6 
2.0
0 

3
1 

10.
3 

1
1 

3.67 
1
5 

5.00 4 
1.3
3 

    

III 5 
1.6
7 

4 1.3 3 1.00 1 0.33 1 
0.3
3 

    

Open bite 

No 
2
3 

7.6
7 

1
4
4 

48.
0 

5
7 

19.0
0 

4
6 

15.3
3 

1
7 

5.6
7 

0.089 0.695 

Yes 1 
0.3
3 

5 1.7 4 1.33 3 1.00 0 
0.0
0 

    

Deep bite 

No 
1
7 

5.6
7 

1
2
9 

43.
0 

5
2 

17.3
3 

3
7 

12.3
3 

1
5 

5.0
0 

0.147 0.168 

Yes 7 
2.3
3 

2
0 

6.7 9 3.00 
1
2 

4.00 2 
0.6
7 

    

Normal 
overbite 

No 8 
2.6
7 

2
8 

9.3 
1
3 

4.33 
1
4 

4.67 2 
0.6
7 

0.129 0.286 

Yes 
1
6 

5.3
3 

1
2
1 

40.
3 

4
8 

16.0
0 

3
5 

11.6
7 

1
5 

5.0
0 

    

PCWOL 

No 
2
2 

7.3
3 

1
4
5 

48.
3 

5
8 

19.3
3 

4
6 

15.3
3 

1
6 

5.3
3 

0.090 0.657 

Yes 2 
0.6
7 

4 1.3 3 1.00 3 1.00 1 
0.3
3 

    

PCWL 

No 
2
3 

7.6
7 

1
4
7 

49.
0 

5
8 

19.3
3 

4
8 

16.0
0 

1
6 

5.3
3 

0.103 0.532 

Yes 1 
0.3
3 

2 0.7 3 1.00 1 0.33 1 
0.3
3 

    

NTO 

No 3 
1.0
0 

6 2.0 6 2.00 4 1.33 2 
0.6
7 

0.124 0.332 

Yes 
2
1 

7.0
0 

1
4
3 

47.
7 

5
5 

18.3
3 

4
5 

15.0
0 

1
5 

5.0
0 
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Discussion 
This study revealed a non-significant 
negative correlation between the age of 
the students and tonsillar grade (P= 
0.396; rho= - 0.049): the older the stu-
dent, the lower the grade. This phenome-
non is physiologically normal because 
the volume of the palatine tonsils nor-
mally decreases with age. Kozak has 
shown that atrophy of the tonsils begins 
after age ten years, and ends at adult-
hood.8  
In a similar study by Diouf et al., which 
included 80 subjects of both genders with 
their age ranging between 6-12 years, 
there was a significant negative correla-
tion between the age of the patients and 
the tonsillar grade (P= 0.009; rho= - 
0.29).1 This difference may be due to the 
wider age range they included in their 
study while the tonsils of the students in 
this study were closer to being at their 
maximum size.  
In the assessment of the quantitative den-
tal arch parameters and tonsillar grade, 
sagittally, there was a significant and 
positive correlation (P = .0040, rho= 
0.165) between the overjet and the tonsil-
lar grade; the greater the tonsillar grade, 
the larger overjet was found.  
The increase in the grade corresponds to 
that of the space occupied by the tonsils 
between the anterior pillars of the oro-
pharynx. Patients with this type of ob-
structive tonsillar hypertrophy can have 
low tongue position, enabling them to 
perform substitute mouth breathing and 
upper arch constriction, making them 
more susceptible to an increase in over-
jet.9 
However, this result is not similar to that 
of Diouf et al., which found no signifi-
cant relation between tonsillar grade and 
the overjet (p = 0.819), and this differ-
ence may be due to the difference be-
tween the sample size and the age of the 
included cases in their study.1 
In another study by Lopatienė and Ba-
barskas, about Malocclusion and upper 
airway obstruction on 49 subjects with 
age ranging from 7- 15 years, the results 
showed that overjet of 0-3.5 mm was de-
tected in 87.5% of healthy children, in 
36.1% of children with 1st or 2nd degree 

adenoids, and in 37.5% of subjects with 
other nasal or nasopharyngeal pathologies. 
Overjet of 3.5-6 mm was found in 28.1% 
of children with 1st or 2nd degree ade-
noids and in 18.7% of subjects with a de-
viated nasal septum or chronic rhinitis. 
Overjet of over 6 mm was detected in 
12.5% of healthy children, in 36.1% of 
patients with 1st or 2nd degree adenoids, 
and in 43.7% of subjects with other nasal 
or nasopharyngeal anomalies.10  
In assessing of qualitative dental arch pa-
rameters in the sagittal dimension, Angle's 
molar relationship showed a significant 
difference according to the tonsillar grade. 
Grade 1 students were significantly more 
likely to have Class I molar relationship 
than were students of another grade (P = 
0.012). This result was in agreement with 
that of Diouf et al., which also found a sta-
tistically significant relation between An-
gle's molar relationship and the tonsillar 
grade (p-value = 0.015).1 This result 
means that when a person has normal-
sized palatine tonsil, Angle's molar rela-
tionship will be more towards normalcy. 
The relation of open bite, deep bite and the 
posterior crossbite did not show any sig-
nificant relation with the tonsillar grade, i. 
e., tonsillar hypertrophy didn't cause open 
bite, deep bite, or posterior crossbite, and 
this result was also found by Souki et al., 
who stated that there was no significant 
association between the type of the ob-
struction (adenoids/tonsils obstructive hy-
perplasia or the presence of allergic rhini-
tis) and malocclusions (class II, anterior 
open bite and posterior crossbite).11 
These results were inconsistent with that 
found by Nunes and Di- Francesco, who 
researched one hundred fourteen children 
ranging in age from 3 to 12 years. They 
didn‘t find a statistically significant associ-
ation between the vertical relationship 
(normal overbite, open bite, and deep bite) 
and the site of pharyngeal lymphoid tissue  
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 obstruction due to tonsil and adenoid en-
largement (P = 0.83). They also observed a 
high prevalence (mean, 36.8%) of posterior 
crossbite in all groups, but this result didn't 
show a statistically significant association 
between a dental occlusion transverse rela-
tionship and the degree of tonsil enlargement 
(P = 0.81).12 
While a study by Oulis et al., which was 
conducted on 120 children who displayed 
hypertrophied adenoids with or without en-
larged tonsils, showed that 47% of the chil-
dren examined, had developed a posterior 
crossbite. The presence of crossbite was 
high in children with severe airway obstruc-
tion, particularly in those with hypertrophied 
adenoids and tonsils.13  
 
Conclusions  
Within the limitation of this study, it was 
concluded that:  
1. Significant and positive relation between 
Angle's molar relationship, overjet and pala-
tine tonsil size.  
2. Direct relation between the severity of 
malocclusion and tonsil grading.  
 
Conflict of interest 
The author reported no conflict of interests.  
 

References  

1. Diouf JS, Ngom PI, Sonko O, Diop BK, Badiane A,  
Diagne F. Influence of tonsillar grade on the dental 
arch. Eur J Orthod 2015; 26:507-14. 

2. Al-Ali A, Richmond S, Popat H, Playle R, Pickles T, 
Zhurov A, Marshall D, Rosin P, Henderson J, Bonuck 
K. The influence of snoring, mouth breathing and 
apnoea on facial morphology in late childhood: a 
three-dimensional study. BMJ Open 2015; 1-9. 

3. Tan H, Gozal D, Kheirandish-Gozal L. The Status of 
Pediatric Obstructive Sleep Apnea in 2015: Pro-
gress? YES!! More Questions? Definitely YES. Curr 
Sleep Medicine Rep 2016; 2(20): 20–30. 

4. Pang KP, Kishore S, Kit JC, Pang E, Chan YH, Keat 
SJ, Rotenberg B. Pang- Rotenberg sign—snoring 
surgery prognosticator: A prospective clinical trial 
of 153 patients. Laryngoscope 2016; 126(1): 260–5. 

5. Brodsky L, Koch RJ. Anatomic correlates of normal 
and diseased adenoids in children. Laryngoscope 
1992; 102:1268-74. 

6. Jóias RP, Scanavini MA. Factors related to Bolton's 
anterior ratio in Brazilians with natural normal oc-
clusion. Braz. J. Oral Sci 2011; 10 (1): 69- 73. 

7. Louly F, Nouer PRA, Janson G, Pinzan A. Dental 
arch dimensions in the mixed dentition: a study of 

Brazilian children from 9 to 12 years of age. J Appl 
Oral Sci 2011; 19(2):169-74. 

8. Kozak FK. Characteristics of normal and abnormal 
postnatal craniofacial growth and development. In: 
Cummings CW, editor. Pediatric otolaryngology 
head and neck surgery, 3rd ed. Saint Louis: Mosby; 
1998. P. 40-65. 

9. Grippaudo C,  Paolantonio EG, Antonini G, Saulle 
R, La Torre G,  Deli R. Association between oral hab-
its, mouth breathing and malocclusion. Acta Otorhi-
nolaryngol Ital 2016; 36(5): 386–394. 

10. Lopatienė K, Babarskas A. Malocclusion and up-
per airway obstruction. MEDICINA 2002; 38(3): 277-
83. 

11. Souki BQ, Pimenta GB, Souki MQ, Franco LP, 
Becker HM, Pinto JA. Prevalence of malocclusion 
among mouth breathing children: do expectations 
meet reality? Int J Pediatr Otorhinolaryngol 2009; 
73(5):767-73. 

12. Nunes WR, Di- Francesco RC. Variation of 
Patterns of Malocclusion by Site of Pharyngeal Ob-
struction in Children. Arch Otolaryngol Head Neck 
Surg 2010; 136(11):1116-20. 

13. Oulis CJ, Vadiakas GP, Ekonomides J, Dratsa J.The 
effect of hypertrophic adenoids and tonsils on the 
development of posterior crossbite and oral habits. 
J Clin Pediatr Dent 1994; 18(3):197-201. 

 

 
 
 
 
 
 
 
 
 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Grippaudo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27958599
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paolantonio%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27958599
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grippaudo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27958599
https://www.ncbi.nlm.nih.gov/pubmed/?term=La%20Torre%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27958599
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deli%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27958599
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5225794/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5225794/

