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ABSTRACT 
The current study was performed to 

investigate the possible association bet-

ween nasopharyngeal airway inadequacy 

due to enlarged adenoid and some dento-

alveoular characteristics in subjects 3–17 

years old in Mosul City. 

Twenty four patients (12 males and12 

females) were randomly selected from 

patients who admitted to Ear Nose and 

Throat Department at Al–Zahrawi Teach-

ing Hospital in Mosul City and who indi-

cated for adenoidectomy to relieve severe 

nasal obstruction. Sixteen variables were 

recorded and analyzed using Statistical Pa-

ckage for Social Sciences system loaded 

on Pentium IV computer. 

The results proved that a significant 

correlation existed between nasopharyn-

geal airway inadequacy due to enlarged 

adenoid and some dentoalveoular charac-

teristics and females were having high inc-

idence of tonsillar enlargement than males. 

Key Words: Airway inadequacy, adenoid, 

malocclusion, nasal obstruction. 

 الخلاصة
أجريتتتتتتاسة ارةاتتتتتتتسة  ع  تتتتتتتس    تتتتتتر س تتتتتت سة    تتتتتتتس
ة م  م تسب  س امسكفعيتتسة مرتراسةفيفتلسة و  تاللسة  تع  س

س  سة غا سفتلسة  رايتاسةفيفتلسة و  تاللس  س ضخمسة  
وسب تتتتصسة  تتتتتفع سة ستتتتت خ تسة ستتتت  تسف تتتتتخع س  تتتتترةو س

س(ا تسفلسلاي تسة ماصل.71-3أ معرهمس)
س71ذكتتتترةسوس71ةخ  تتتترسأرو تتتتتسو ضتتتترو سلريضتتتتعس)

أيثى(ب ارةس ضتاةي تسلت سنتم سة مرنتىسة  تعب   س  ستمس
ةفذ سوةفيتتوسوة   رتترةسفتتلسلس ضتتفىسة لهتترةو سة     متتلس

تسة ماصتتتتتتلسوة تتتتتتري سب عجتتتتتتتس جتتتتتترة س م  تتتتتتتسفتتتتتتلسلاي تتتتتت
ةا ئ تتعاسة  ستت  سة غتتا سة م ضتتخمسفتتلسة  رايتتاسةفيفتتلس
ة و  اللسلازة تسةلايساةدسةلايفلسة ضايا. مس سر لسو    لس
اتتت تس ضتتترسل غ تتترةسبعاتتت خاةمسياتتتعمسة    وتتتتسةلا  تتتعي تس
    تتتامسةلاج مع  تتتتسة م متتتلس  تتتىس عاتتتا سيتتتا س بتتتعي  امس

س .4
دس   تتتسوق  تتتتسبتت  س تتتامسبره تتاسة   تتتعي س تت سوجتتتاس

كفعيتسة مرراسةفيفلسة و  اللسة  ع  س ت س ضتخمسة  ست  س
ة غتتا سفتتلسة  رايتتاسةفيفتتلسة و  تتاللسوسب تتصسة  تتفع س

ة ستتت خ تسة ستتتت  تس سوكعيتتتاسة يتتتتعضس م  تتت سيستتتتوتس ضتتتتخمسس
 ة غاةسفلسة  راياسةفيفلسة و  اللسسةكثرسل سة ركارس.

 

 

INTRODUCTION 
Studies of the contribution of envir-

onment to facial development have demo-

nstrated an association between airway 

obstruction and undesirable variations in 

facial form. Human investigations have 

focused on the contribution of enlarged 

adenoids,
(1–3) 

allergic rhinitis,
(4, 5)

 choanal 

atresia,
(6)

 enlarged tonsils,
(7)

 adenoid tissue 

in relation to tongue posture
(8)

 and such 

surgical interference with the airway as 

pharyngoplasty.
(9)

 

In animals’ experiment, Harvold et 

al.
(10) 

and Vargervic et al.
(10, 11)

 confirmed 

that environmental impact, such as severe 

airway obstruction can produce major 

malocclusion symptoms. 

Adenoid is defined as nasopharyngeal 

tonsil.
(12) 

If this lymphoid tissue becomes 

so hypertrophied that it produces clinical 

symptoms, it is defined as adenoid vegeta-

tion or adenoid.
(13)

 Adenoid tissues are loc-

ated in the nasopharynx above the level of 

soft palate.
(13)
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The adenoid gland is poorly dev-

eloped at birth. It is not visible on plain 

radiography in infant under the age of one 

month, but it is clinically identifiable by 

the age of four months. It is radiograph-

ically identifiable in 50% of infants under 

6 month, and can be seen by x–ray in all of 

them by the age of 6 months. By the age 2 

years, hypertrophy and hyperplasia of the 

adenoid occur, rapid growth from 3 years 

to 5 years with subsequent decrease in the 

nasopharyngeal airway, after that the size 

of adenoid remains relatively constant 

while the nasopharynx increase in size, so 

usually the symptoms of adenoid hyper-

trophy appears at the age of 3–5 years, 

involution of the adenoid occur, after pub-

erty, so the problem here is the size of 

adenoid in relation to nasopharynx.
(14)

  

The acute infection of adenoid usual-

ly follows the upper respiratory tract infec-

tion, which result in hyperplasia with mul-

tiplication of lymphoid follicles, usually it 

is associated with acute tonsillitis.
(15)

 

There is no doubt that large adenoid can 

partially or totally obstruct nasal respira-

tion causing snoring, hyponasal speech 

forcing the child for mouth breathing and 

nasal discharge and postnasal drip due to 

sinusitis.
(16) 

Some authors have stressed the imp-

ortance of adenoidal enlargement as a 

primary cause of mouth breathing.
(17–19)

 

Many studies reported that there is a signi-

ficant correlation between adenoids and 

mouth breathing due to the fact that the 

hypertrophied adenoids occlude the post-

erior nasopharyngeal breathing space lead-

ing to mouth breathing.
(20–22)

 Other studies 

demonstrated a possible association bet-

ween airway obstruction and subsequently 

mouth breathing to undesirable variations 

in dentofacial form.
(23–33)

 

On the other hand, Wenzel et al.
(34) 

noticed no association between mouth bre-

athing and occlusal abnormalities and 

suggest that such abnormalities have many 

reasons beyond this habit. 

The objective of the present study is 

to investigate the possible association 

between nasopharyngeal airway inadequa-

cy due to enlarged adenoid and dento-

alveolar characteristics in subjects 3–17 

years old in Mosul City. 

 

MATERIALS AND METHODS 
The study subjects were randomly 

selected from a group of patients who 

admitted to Ear, Nose and Throat (ENT) 

Department at Al–Zahrawi Teaching Hos-

pital in Mosul City and indicated for ade-

noidectomy to relieve severe nasal obstr-

uction; 24 patients (12 males and 12 fe-

males) aged 3–17 years. 

The sample was assessed by oto-

laryngologist and oral surgeon. None und-

erwent orthopedic, orthodontic treatment 

or orthognathic surgery. 

 Information obtained from the pat-

ients included list of questionnaires, sex, 

age, ENT section (which include: attack of 

tonsillitis/ year, history of snoring, oral 

breathing, difficulty in eating or swallow-

ing, grade of obstruction, enlargement of 

tonsils, nasal mucoal swelling, asthma and 

perenial rhinitis), dental section (which 

include: information about the presence or 

absence of anterior open bite, posterior 

cross bite, anterior teeth crowding, lip 

incompetence, in addition to Angle’s clas-

sification of malocclusion). 

Also an assessment of the size of ad-

enoids (post–nasal space) on lateral ceph-

alometric radiograph with a 5–feet focal 

spot film with neutral position of the head 

was taken.
(35)

 The clinical impression on 

the radiography was scored by assessing 

the adenoid shadow used by Jorma
(36) 

in 

his study for adenoid in children. He divi-

ded the size of adenoid as follows: 

I (small): If adenoid shadow obstructing 

less than 1/3 of the postnasal airway. 

II (medium): Less than 2/3 of postnasal 

airway obstructed by adenoid shadow. 

III (large): If the adenoid shadow obstr-

ucting more than 2/3 of post–nasal air-

way. 

Descriptive statistics including mean 

and standard deviation of variables for to-

tal sample with comparison between males 

and females were calculated. Pearson 

correlation coefficient (r) of variables for 

total sample with comparison between 

males and females was carried out to 

show any statistically significant associa-

tion between the tested variables. The 

value of “r” is described as significant at 

the level p < 0.05, and highly significant at 

the level p < 0.01.  
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RESULTS 
The mean and standard deviation of 

variables for total sample with comparison 

between males and females were presented 

in Table (1) and the Figure. For the ENT 

section, there was a significant sex differ-

ence (at p < 0.05) with the males having 

higher incidence of difficulty in eating, 

nasal mucosal swelling and size of aden-

oids (x–ray). While the females having 

higher incidence of attack of tonsillitis/ 

year, snoring, oral breathing, tonsillar enl-

argement and history of asthma. 

Considering the dental section, a 

significant sex difference was found (at p 

< 0.05) with the males having higher inci-

dence of anterior deep bite and anterior 

crowding. While the females having high-

er incidence of posterior cross bite, lip inc-

ompetence and Angle’s classification of 

malocclusion.  

Table (2) showed the correlation 

matrix of all the variables for total sample 

with comparison between the two sexes. 

Correlation is considered significant at p < 

0.05 and highly significant at p < 0.01. 

 

 

Table (1): Mean and standard deviation of variables for total sample with comparison 

between males and females 

E
a
r,

 N
o
se

 a
n

d
 T

h
ro

a
t 

S
ec

ti
o
n

 

Variable Mean + SD Sex Mean + SD t–value Significance 

Age 8.875 4.384 
M 

F 

7.6667 

10.083 

3.359 

5.072 
7.351 S 

Attack of 

Tonsillitis 
11.916 6.626 

M 

F 

11.083 

12.750 

6.515 

6.917 
14.300 S 

Snoring 0.75 0.442 
M 

F 

0.667 

0.833 

0.492 

0.389 
9.004 S 

Oral Breathing 0.708 0.464 
M 

F 

0.750 

0.667 

0.452 

0.492 
17.07 S 

Grade of 

Obstruction 
1.333 0.482 

M 

F 

1.333 

1.333 

0.492 

0.492 
0.000 NS 

Difficulty in 

Eating 
0.625 0.495 

M 

F 

0.750 

0.500 

0.452 

0.522 
5.000 S 

Tonsillar 

Enlargement 
0.833 0.381 

M 

F 

0.750 

0.917 

0.452 

0.289 
9.998 S 

Nasal Mucosal 

Swelling 
0.375 0.495 

M 

F 

0.500 

0.250 

0.532 

0.452 
3.000 S 

Asthma 0.125 0.338 
M 

F 

0.167 

0.083 

0.389 

0.289 
1.041 S 

Adenoids  

(x-ray) 
0.375 0.495 

M 

F 

0.417 

0.333 

0.515 

0.492 
8.993 S 

D
en

ta
l 

S
ec

ti
o

n
 

Anterior Deep 

Bite 
4.167 0.204 

M 

F 

8.333 

0.000 

0.289 

0.000
(a)

 
1.000 S 

Anterior Open 

Bite 
0.5 0.511 

M 

F 

0.500 

0.500 

0.522 

0.522 
0.000 NS 

Posterior Cross 

Bite 
0.333 0.482 

M 

F 

0.250 

0.417 

0.452 

0.515 
3.999 S 

Anterior 

Crowding 
0.375 0.495 

M 

F 

0.417 

0.333 

0.515 

0.492 
8.993 S 

Lip 

Incompetence 
0.583 0.504 

M 

F 

0.500 

0.667 

0.522 

0.492 
6.999 S 

Angle’s 

Classification 
1.25 0.442 

M 

F 

1.083 

1.417 

0.289 

0.515 
7.499 S 

M: Males (n=12); F: Females (n=12); SD: Standard deviation. 

NS= Not significant; S= Significant at p < 0.05. 

(a) Can not be computed because the standard deviation is zero. 
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Figure: The comparison of the mean between males and females for different variables 
 

DISSCUSION 
The results of this study must be 

interpreted with the realization that this 

sample comprises a wide spectrum of dev-

elopmental stages of dental occlusion (3–

17years). 

In view of the difference between 

girls and boys, a significant sex difference 

has been found for the following variables: 

Difficulty in eating, nasal mucosal swell-

ing and size of adenoids (x–ray), with the 

males having higher value. Whereas the 

females having higher incidence of attack 

of tonsillitis/year, snoring, oral breathing, 

tonsillar enlargement and history of asth-

ma. 

For dental parameters, the males have 

significant higher incidence of anterior 

deep bite and anterior crowding. While the 

females having significant higher incid-

ence of posterior cross bite, lip incomp-

etence and more tendencies toward Class 

II Angle’s classification of malocclusion. 

Mouth breathing is believed to be primary 

factor in developing Class II division 1 

malocclusion.
(23) 

Ung et al.
(24) 

Found weak 

tendency among mouth breathers towards 

Class II division 1 malocclusion. Linder–

Aronson
(37)

 stated that there is a normal 

anteroposterior relationship between upper 

and lower jaws in adenoid children. 

The females having significant higher 

incidence of posterior cross bite. This is in 

accordance with Limme 
(27)

 and Oulis et 

al.
(31)

  

Many invistigators
(4, 34)

 have demon-

strated relationships between atopy and 

dentofacial growth.  

Regarding the relation between naso-

pharyngeal airway inadequacy and dento-

facial growth, including development of 

occlusion, there is a positive correlation 

between attack of tonsillitis and difficulty 

in eating; snoring and oral breathing and 

tonsillar enlargement. Several authors ha-

ve stressed the importance of adenoidal 

enlargement as a primary cause of mouth 

breathing.
(17–19) 

Many studies
(20–22)

 reported 

that there is a significant correlation bet-

ween adenoids and mouth breathing due to 

the fact that the hypertrophied adenoids 

occlude the posterior nasopharyngeal 

breathing space leading to mouth breath-

ing. There is no doubt that large adenoid 

partially or totally obstruct the nasal res-

piration causing snoring, hyponasal speech 

forcing the child for mouth breathing, 

nasal discharge and post–nasal drip due to 

sinusitis.
(16) 

0
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14
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males females

Variables 

M
ea

n
 

1. Age  

2. Attack of tonsillitis 

3. Snoring 

4. Oral breathing 

 

5. Grade of obstruction 

6. Difficulty in eating 

7. Tonsillar enlargement 

8. Nasal mucosal  swelling 

9. Asthma 

10. Adenoids (x–ray) 

11. Anterior deep bite 

12. Anterior open bite 

 

13. Posterior cross bite 

14. Anterior crowding 

15. Lip incompetence 

16. Angle’s classification 
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Table (2): Pearson correlation coefficient of variables for total sample with comparison 

between males and females 

Variable Sex 1 2 3 4 5 6 7 8 

1 
M 
F 
T 

  
 

–.729
** 

–.465
*
 

   
 
–.74

** 

 

.811
**

 
 
 

2 
M 
F 
T 

     
 

–.843
** 

–.448
*
 

  

3 
M 
F 
T 

 
–.729

** 

–.465
*
 

  
.816

** 

 
.476

*
 

  
 
 

.672
*
 

 

4 
M 
F 
T 

  
.816

** 

 
.476

*
 

 
 
 

  
–.557

*
 

 
 

5 
M 
F 
T 

        

6 
M 
F 
T 

 
 

–.843
** 

.448
*
 

      

7 
M 
F 
T 

 
–.74

**
 

 
 

 
.674

*
 

 
    

.577
*
 

 
 

8 
M 
F 
T 

   
-.557

*
 

 
 

  
.577

*
 

 
 

 

9 
M 
F 
T 

.811
**

 
 
 

 
–.632

*
 

 
 

    
 
 

.467
*
 

10 
M 
F 
T 

       
.674

*
 

 
 

11 
M 
F 
T 

.781
*
 

 
 

     
 
 

–.466
*
 

 

12 
M 
F 
T 

 
.051

**
 

 
       

13 
M 
F 
T 

     
 
 

–.548
**

 
  

14 
M 
F 
T 

.666
*
    

 
.625

*
 

 
   

15 
M 
F 
T 

        

16 
M 
F 
T 

   
 
 

    

 

 

 

To be continued……. 
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Variable Sex 9 10 11 12 13 14 15 16 

1 
M 
F 
T 

.811
**

 
 
 

 
.781

**
 

 
 

 
.051

**
 

 
 

.666
*
 

 
 

  

2 
M 
F 
T 

        

3 
M 
F 
T 

–.632
*
 

 
 

 
 

      

4 
M 
F 
T 

        

5 
M 
F 
T 

     
 

.625
*
 

 
  

6 
M 
F 
T 

    
 
 

–.548
**

 
   

7 
M 
F 
T 

  
 
 

–.466
*
 

     

8 
M 
F 
T 

 
 
 

.467
*
 

.674
*
 

 
 

     

9 
M 
F 
T 

 
 
 
 

.607
* 

 
.552

**
 

     

10 
M 
F 
T 

  
 
 

 
 

–.598
*
 

 

.666
*
 

 
 

  

11 
M 
F 
T 

.607
* 

 
.552

**
 

       

12 
M 
F 
T 

        

13 
M 
F 
T 

 
 
–.598

*
 

 
      

14 
M 
F 
T 

        

15 
M 
F 
T 

       
 

.598
*
 

.488
*
 

16 
M 
F 
T 

      
 

.598
* 

.488
*
 

 

M: Males (n=12); F: Females (n=12).                                                       
*Correlation is significant at the level p < 0.05.                                          

** Correlation is highly significant at the level p < 0.01. 

 

 

 

1. Age  

2. Attack of tonsillitis 

3. Snoring 

4. Oral breathing 

 

5. Grade of obstruction 

6. Difficulty in eating 

7. Tonsillar enlargement 

8. Nasal mucosal  swelling 

9. Asthma 

10. Adenoids (x–ray) 

11. Anterior deep bite 

12. Anterior open bite 

 

13. Posterior cross bite 

14. Anterior crowding 

15. Lip incompetence 

16. Angle’s classification 
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The most important finding of this 

study is that a significant positive corr-

elation (at 0.05 level) existed between the 

grade of obstruction, adenoid in x–ray and 

the anterior dental crowding. This is in 

accordance with Linder–Aronson et al.,
(2)

 

and Woodside et al.
(3) 

Several investiga-

tors
(39)

 found that adenoidectomy and cha-

nged mode of breathing are associated 

with significant labial positioning of inc-

isor teeth in both jaws during 5 years after 

surgery. Linder–Aronson
(40)

  reported that 

maxillary and mandibular incisors 

changed from retroclined to a proclined 

position during the first year after 

adenoidectomy, implying an 

environmental changes in tooth position. 

Woodside et al.
(3)

 found that mandibular 

incisors were statistically very significant 

and more crowded in group with nasal 

airway obstruction than in controls. 

In contrast, Hannuksela and Vaana-

nen
(38)

 reported no significant mandibular 

incisor crowding. 

A negative correlation was found 

between tonsillar enlargement and anterior 

deep bite, a positive significant correlation 

was found between nasal mucosal swelling 

and anterior deep bite and a positive cor-

relation was found between asthma, 

perenial rhinitis and anterior deep bite. 

This comes in agreement with Bauman 

and Plinkert,
(22) 

Shapira
(41)

 who showed a 

correlation between obstructed nasal 

breathing, large adenoids and vertical 

growth pattern of the face. Also other 

authors
(4, 24, 26–29)

 found that mouth 

breathing is associated with increased 

anterior facial height. The increase in 

anterior facial height in adenoid children is 

due to dorsal rotation of mandible caused 

by soft tissue stretching.
(17) 

Principato
(30)

 

found that the increase in anterior facial 

height is due to excessive molar tooth 

eruption and consequently a clockwise 

rotation of the growing mandible. Takashi 

and Ishiwata,
(42) 

in there experimental 

study, suggested that the elevator muscle, 

masseter, electromyographic activity is 

inhibited during oral respiration.  

 

CONCLUSIONS 
A significant correlation existed 

between nasopharyngeal airway inadequa-

cy due to enlarged adenoid and some dent-

oalveoular characteristics.  

Females had high incidence of tonsi-

llar enlargement than males. 
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