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Abstract 

ackground:  The pharyngeal tonsil, also called adenoids, is the upper extension of the

lymphatic Waldeyer’s Ring and is located on the upper posterior wall of the

nasopharynx. A great deal of interest has been given to diverse methods of 

examinations and parameters for  identification and evaluation of adenoids hypertrophy. 

Objectives: To clarify the accuracy of both lateral plain x-ray of the soft tissue of the 

nasopharynx and nasoendoscope in evaluation of the adenoids size.  

Methods:  One hundred-fifty patients presented with nasal obstruction or mouth breathing 

suspected to have adenoids hypertrophy were seen and examined in the outpatients clinic of 

E.N.T  Department of Al-Hussain Teaching Hospital, Karbala from August to November, 

2014. All of the patients evaluated clinically, by lateral plain x-ray of the soft tissue of the 

nasopharynx and nasoendoscope to determine the size of adenoids.   

Results: A total of 150 patients presented with nasal obstruction or mouth breathing, there 

were 83 (55%) males and 67 (45%) females patients (M/F 1.2:1). According to plain x-ray of 

the nasopharynx, large size adenoids was seen in 77 patients (51%) , moderate size in 49 

patients (33%) , and small size seen in 24 patients (16%). According to endoscopic 

assessment, the commonest grade of adenoids size was the grade IV seen in 47 patients 

(31%) and the least common grade of adenoids size was grade I seen in 16 patients (10.7%), 

while grade II was seen in 44 patients (29.3%), and grade III seen in 43 patients (29%).  

Conclusions: Evaluation by endoscope  was highly  accurate  than evaluation by X-ray. 

Hence, children with classical symptoms of upper respiratory tract obstruction, even without 

adenoids hypertrophy revealed by X-ray, suggested to be submitted to nasoendoscope for 

diagnostic accuracy, which is greatly relevant especially for more secure indication of 

adenoidectomy and help in avoiding unnecessary operation.  

Keywords: Adenoids hypertrophy, X-ray of the nasopharynx, nasoendoscope, mouth 

breathing.   

Introduction 

The pharyngeal tonsil, also called 

adenoids, is the upper extension of the 

lymphatic Waldeyer’s Ring and is located 

on the upper posterior wall of the 

nasopharynx.
(1)

 Many consider it pedantic 

to insist on the singular expression, the 

adenoid, so the more common term, 

adenoids, will be used. The  size  of 

adenoids  varies  from  child  to child and 

also in the same individual as he grows. In 

general,  the  normal  adenoids  attain 

their maximum  size  between  the  ages 

of  3  and  7  years  and  then regress.
(2)

 

Mouth  breathing  is  highly  prevalent 

among  children  of  all ages,
(3-5)

 and  it  is 

frequently  caused  by  obstructive 

hypertrophied  adenoids.
(5-7)

 An untreated 

adenoids hypertrophy may lead to 

obstructive sleep apnea, ear problems, 

failure to thrive, pulmonary hypertension, 

and craniofacial anomalies.
(8)

 Adenoids 

radiographic evaluation has been 

extensively debated over the years. Yet, 
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opinions regarding lateral cavum x-ray 

usefulness are still varied. This uncertainty 

might be related to the absence of 

comprehensive studies which 

simultaneously investigate a considerable 

number of radio- graphic parameters 
(9-30)

. 

Adenoids hypertrophy  is known to be 

associated with several harmful clinical 

conditions
(7,31,32)

. Due to the relevance of 

this issue, a great deal of interest has been 

given to diverse methods of examinations 

and parameters for  identification and 

evaluation of adenoids hypertrophy 
(7,33-35)

. 

Among various examination methods, 

nasofiberendoscopy (NFE) has been 

currently considered the “gold standard” 

exam for adenoids evaluation 
(36)

. 

Moreover, NFE is more effective when 

identifying adenoids hypertrophy 
(37)

, and 

has been indicated as the main diagnostic 

tool when adenoidectomy is considered 
(34)

.    

Patients and Methods 

One hundred-fifty patients presented with 

nasal obstruction or mouth breathing 

suspected to have adenoids hypertrophy 

were seen and examined in the outpatients 

clinic of  E.N.T  Department of Al-

Hussain Teaching Hospital, Karbala from 

August to November, 2014. All of the 

patients evaluated clinically, by lateral 

plain x-ray of the soft tissue of the 

nasopharynx and nasoendoscope to 

determine the size of adenoids.    

Assessment of the patients: 

1-Clinical assessment: full history and 

examination was conducted in a routine 

way.   2-Radiological assessment: lateral 

plain x-ray of the nasopharynx was done. 

Focus-film distance was 140 cm, and x-ray 

exposure settings were 70 kv, 12 mA, for 

0.40 to 0.64 seconds. During the 

examination, the child should always be 

calm, with his back straight, mouth closed, 

breathing by the nose and with the head 

oriented in the horizontal plane and lateral 

to the x-ray. Interpretation of x-ray was 

based on Cohen & Konak
 (30)

 method in 

which the soft palate thickness (one 

centimeter below the hard palate or half-

centimeter in children younger than 3 

years) and the air column width between 

the palate and the highest point of 

convexity of the adenoids are compared. It 

is considered small when the column is not 

narrower than the palate’s thickness; 

medium, when air column is narrower, but 

wider than half of the palate’s thickness; 

large, when the air column is narrower 

than half of palate’s thickness (Figures 1 

and 2).     

  Figure 1. Lateral plain x-ray of the soft tissue of 
the nasopharynx   

3-Endoscopic assessment: The 

examination was performed with flexible 

fiberoptic nasopharyngoscope under 

topical anesthesia using 2% xylocaine with 

no decongestant in both nostrils. The size 

of adenoids was determined according to 

Clemens et al classification
(38) 

as shown in 

table (1). 
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Figure 2. Scheme illustrating Cohen & Konak method, which compares the soft palate thickness (one 

centimeter below the hard palate or half centimeter in children younger 3 years old) presenting the air column 

between this spot in the palate and the highest convexity spot of adenoids . In  the  present  example, it  is a 

large  adenoids 
 
 

Table 1. Clinical endoscopic grading of 

adenoids size 
Grade                           Description 

Grade 

1 

Adenoids tissue filling one-third of the 

vertical portion of the choanae 

Grade 

2 

Adenoids tissue filling from one-third to 

two-third of the choanae 

Grade 

3 

From two-third to nearly complete 

obstruction of the choanae 

Grade 

4 

Complete choanal obstruction 

 Results  

A total of 150 patients presented with 

nasal obstruction or mouth breathing, there 

were 83 (55%) males and 67 (45%) 

females patients (M/F 1.2:1). The age 

range was 2 to 16 years with a mean age 

of 7 year. The highest incidence of large 

adenoids was seen in 3-6 years old patients 

(60%) while the lowest incidence was seen 

in older age group. According to plain x-

ray of the nasopharynx, large size 

adenoids was seen in 77 patients (51%) , 

moderate size in 49 patients (33%) , and 

small size seen in 24 patients (16%) as 

shown in table 2.   

According to endoscopic assessment, the 

commonest grade of adenoids size was the 

grade IV seen in 47 patients (31%) and the 

least common grade of adenoids size was 

grade I seen in 16 patients (10.7%), while 

grade II was seen in 44 patients (29.3%), 

and grade III seen in 43 patients (29%) as 

shown in  table 3.  

 

Table 2. Adenoids size based on plain x-ray of the nasopharynx 
 

Adenoids size                           

Patients with adenoids 

hypertrophy ( n= 150) 

      No.           % 

Large       77          51% 

Moderate       49          33% 

Small       24          16% 

Table 3. Adenoids grading according to endoscope 
 

Adenoids grade 

Patients with adenoids 

hypertrophy (n=150) 

No. % 

Grade I 16 10.7 

Grade II 44 29.3 

Grade III 43 29 

Grade IV 47 31 

 

 
 

2209



 

Assessment of Adenoids Hypertrophy by Plain X-ray…..                   Ahmed Abdullah Alwan 

Karbala J. Med. Vol.8, No.2, DEC, 2015 

The correlation between adenoids size by x-ray and endoscope is shown in table 4. 

Table 4. Correlation between adenoids size by x-ray and endoscope 
Adenoids 

size by x-

ray 

Adenoids grade by endoscope  

Total Grade 1 Grade 2 Grade 

3&4 

Small 15 9 -- 24 

Medium -- 35 14 49 

Large 1 -- 76 77 

Total 16 44 90 150 

P=0.0001*(highly significant using Pearson chi-square test at 0.05 level of significance) 

Discussion  

     The first adenoidectomy was probably 

performed in the second half of the 19th 

Century. For a long time, due to 

inexistence of clear criteria for indication 

of surgery, this procedure fell into 

disbelief among physicians and public 

opinion. Recently, accurate indications and 

clear rules for adenoidectomy have proved 

to be less controversial
(39)

. Today, there is 

not much consensus over the  best    way  

of checking the size and position of 

adenoids tissue in preoperative evaluation. 

Mignon formerly observed the shadow of 

adenoidal tissue in 1898. Later, it was 

verified that this tissue narrowed the 

nasopharynx and, after that, many authors 

investigated different aspects of adenoids 

and nasopharynx x-rays in an attempt to 

minimize chances of misinterpretation 
(40)

. 

There are reports of different radiographic 

methods for evaluation of nasopharynx, 

while the interpretation of presence or 

absence of adenoids hypertrophy is not a 

consensus among authors. According to 

Wormald et al. who conducted a 

comparative study among methods, Cohen 

& Konak developed the best approach 

providing the highest positive predictive 

value
(11)

. According to these authors, their 

method takes into account the relation 

between nasopharynx and adenoids sizes, 

besides being a simple approach, once it 

does not require measures and 

calculations. Moreover, they emphasize 

that the otolaryngologist should consider 

the air column rather than adenoid’s size 

or shape, leading to physiological 

interpretation
(30)

. Hirschmann
(41)

 firstly 

performed  a nasosinusal    endoscopy  in  

1901.  

     In our study adenoids hypertrophy were 

found in children from 2 to 16 years with 7 

years as mean  age. The highest incidence 

of large adenoids was seen in 3-6 years old 

child (60%). While the lowest incidence 

was seen in older age group children.  

These findings were probably due to rapid 

growth of lymphoid tissue and relative 

decrease in postnasal space in addition to 

highest incidence of upper respiratory tract 

infection (viral or bacterial) due to low 

immunity during childhood period.
(42)

 

Different results were reported by others. 

Pruzansky reported that large adenoids 

were most frequently observed between 

the ages of 6-8 years 
(43)

.  Fujioko and 

Young reported that adenoidal-

nasopharyngeal ratio reached its highest 

value at age 4 years and then decreased in 

1398 referred patients
(44)

. Another study 

by Bercin and his colleagues reported that 

adenoids reach a maximum size at the age 

of 3-7 years, and then start to regress
(45)

. 

There was a slight overall male 

predominance, with a male to female ratio 

of 1.2:1 in our study. This finding is 

different from other study by E.S. Kolo 

and his colleagues revealed that 22 

(64.7%) were males and 12 (35.3%) were 

females in their study of 34 children with 

obstructive adenoids 
(46)

. and similar to 

others literatures 
(47)

. Differences probably 

were due to the larger sample studied in 

our study.     

    In order to compare the results obtained 

by X-ray with endoscopic findings, we 

consider grade I equal to small size 

adenoids, Grade II equal to moderate size 
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adenoids and summation of Grade III and 

IV equal to large size adenoids.   

   There was good agreement between the 

x-ray and endoscopy findings, 126 out of 

150 patients had complete correlation 

between the x-ray and endoscopy findings 

(table 4). The observed agreement between 

endoscopy and x-ray was 126/150 – 84%.   

   The differences between the endoscopy 

and X-ray results (table 4) were probably 

due to many factors which may include the 

lack of standardization of X-ray, the two-

dimensional views by X-ray rather than 

the three-dimensional views by 

endoscope
(21)

, and the effects of positional 

changes and respiration movement of the 

patient, all these are examples of factors 

that may influence the findings and 

evaluation of the adenoids size by plain x-

ray
(48)

.   

   Cohen, Koltai and Scott found also 

support the inaccurate assessment of the 

adenoids size by plain X-ray, since they 

found that X-ray examination of the 

postnasal space to determine the adenoids 

size and the postnasal airway was poorly 

correlated with the size of adenoids at 

operation
(49)

.   

   On the other hand nasal endoscope was a 

reliable, safe, easily tolerated with three- 

dimensional view and probably play an 

important role in differentiation of 

adenoids from other masses which have 

the same appearance on plain X-ray as 

tumors, cysts and aneurysm.   

   Evaluation by endoscope was more 

accurate than evaluation by X-ray. 

[P=0.0001* (Highly significant using 

Pearson chi-squared test at 0.05 level of 

significance)].  

   These results are supported by Yilmas 

and Kindermann and their colleagues in 

their assessment of the adenoids size
(50,51)

. 

   Another important fact in the adenoids 

enlargement that the growth can be in 

lateral directions which will be missed by 

lateral plain X-ray of the postnasal space. 

This fact was stressed on by Wright and 

his colleagues in their study on the 

importance of endoscope in the assessment 

of adenoids enlargement in lateral 

direction rather than anterior direction 

which will be missed by routine X-ray of 

the postnasal space 
(52)

.   

This is why made Wormald and Prescott to 

indicate in doubtful cases nasal endoscopy 

under local anesthesia to provide definitive 

evaluation of nasal cavity and the state of 

postnasal space 
(53)

.  

Conclusions and Recommendations  

1- The highest incidence of large adenoids 

was seen in 3-6 years old children, which 

reflect the importance of the screening 

program in preschool and first year school 

children for early diagnosis and 

management.    
2- Children  with classical symptoms of 

upper respiratory tract obstruction, even 

without adenoids hypertrophy revealed by 

X-ray, suggested to be submitted to 

nasoendoscope for diagnostic accuracy, 

which is greatly relevant especially for 

more secure indication of adenoidectomy 

and help in avoiding unnecessary 

operation.  

 References   

1. Gross CW, Harrison SE. Tonsils and Adenoids 

Pediatrics. In: Review 2000; 21(3): 75-8. 

2. David  L.  Cowan,  John  Hibbert.  Tonsils  

and  adenoids.  In:  David  A.  Adams,  
Michael  J.  Cinnamond  (editors).  Scott - 

Brown's Otolaryngology.  Sixth  edition.  

Oxford: Butterworth Heinemann; 1997. Vol. 

6.P. 6/18/1 – 16.   

3. De  Menezes  VA,  Leal  RB,  Pessoa  RS,  

Pontes  RM.  Prevalence and  factors  related  

to  mouth  breathing  in  school  children  at 

the  Santo  Amaro  project-Recife,  2005.  Braz  

J  Otorhinolaryngol. 2006;72:394---9.    

4. Abreu  RR,  Rocha  RL,  Lamounier  JA,  

Guerra  AF.  Prevalence  of mouth  breathing  
among  children.  J  Pediatr  (Rio  J).  2008;84: 

467---70.  

5. Felcar JM, Bueno  IR, Massan  AC, Torezan  

RP, Cardoso JR.  Prevalence  of  mouth  

breathing  in  children  from  an  elementary  

school. Cien Saude Colet. 2010;15:437---44.   

6. Wang  DY,  Bernheim  N,  Kaufman  L,  

Clement  P.  Assessment  of  adenoid  size  in  

2211



 

Assessment of Adenoids Hypertrophy by Plain X-ray…..                   Ahmed Abdullah Alwan 

Karbala J. Med. Vol.8, No.2, DEC, 2015 

children  by  fibreoptic  examination. Clin  

Otolaryngol Allied Sci.1997;22:172-7.  

7. Farid M, Metwalli N. Computed tomographic 

evaluation of mouth breathers among 

paediatric patients. Dentomaxillofac Radiol. 

2010; 39: 1-10.    
8. Saedi B, Sadeghi M, Mojtahed M and 

Mahboubi H. Diagnostic efficacy of different 

methods in the assessment of adenoid  

hypertrophy. American Journal of 

Otolaryngology–Head and Neck Medicine and 

Surgery.2011; 32: 147–151   

9. Crepeau J, Patriquin HB, Poliquin JF, et al. 

Radiographic evaluation of the symptom-

producing adenoid. Otolaryngol Head Neck 

Surg. 1982;90:548–54.  

10. Elwany S. The adenoidal-nasopharyngeal ratio 

(AN ratio). Its validity in selecting children for 
adenoidectomy. J Laryngol Otol. 

1987;101:569–73.  

11. Wormald PJ, Prescott CA. Adenoids: 

comparison of radiological assessment 

methods with clinical and endoscopic findings. 

J Laryngol Otol. 1992;106:342–4.  

12. Major  MP, Flores-Mir C, Major  PW. 

Assessment of lateral cephalometric diagnosis 

of adenoid hypertrophy and posterior upper air 

way obstruction: a systematic review. Am J 

Orthod Dentofacial Orthop. 2006;130:700–8.  
13. Chami FAI. Endoscopic and roentgenographic 

approach in patients with adenoids 

hyperplasia. Rev Bras Med Otorrinolaringol. 

1998; 5:118–24.  

14. Paradise JL, Bernard BS, Colborn DK, et al. 

Assessment of adenoidal obstruction in 

children: clinical signs versus 

roentgenographic findings. Pediatrics. 

1998;101:979–86.  

15. Cho JH, Lee DH, Lee NS, et al. Size 

assessment of adenoid and nasopharyngeal 

airway by acoustic rhinometry in children. J 
Laryngol Otol. 1990;113:899–905.  

16. Kemaloglu YK, Goksu N, Inal E, et al. 

Radiographic evaluation of children with 

nasopharyngeal obstruction due to the adenoid. 

Ann Otol Rhinol Laryngol. 1999;108:67–72.  

17. Monteiro ECM, Pilon RR, Dall’Oglio GP. 

Study of enlarged adenoids: endoscopy versus 

radiography of the nasophrynx. Braz J 

Otorhinolaryngol. 2000;66:9–12.  

18. Souza BB, Hennemann GV, Anselmo-Lima 

WT. Importance of nasal fiberoptic 
examination in the presence of a normal X-ray 

of the cavum. Int J Pediatr Otorhinolaryngol. 

2000;55:29–32.  

19. Oliveira RC, Anselmo-Lima WT, Souza BB. 

The importance of nasal fiberoptic 

examination to diagnose adenoid hyperplasia 

in children with normal paranasal sinuses X-

ray. Braz J Otorhinolaryngol. 2001; 67:499–

505.  

20. Mlynarek A, Tewfik MA, Hagr A, et al. 

Lateral neck radiography versus direct video 

rhinoscopy in assessing adenoid size. J 

Otolaryngol. 2004;33:360–5.  
21. Lourenço EA, Lopes KC, Pontes Jr A, et al. 

Comparison between radiological and 

nasopharyngo-laryngoscopic assessment of 

adenoid tissue volume in mouth breathing 

children. Braz J Otorhinolaryngol. 

2005;71:23–7.  

22. Kurien M, Lepcha A, Mathew J, et al. X-rays 

in the evaluation of adenoid hypertrophy: it’s 

role in the endoscopic era. Indian J 

Otolaryngol Head Neck Surg. 2005;57:45–7.  

23. Kindermann CA, Roithmann R, Lubianca Neto 

JF. Sensitivity and specificity of nasal flexible 
fiberoptic endoscopy in the diagnosis of 

adenoid hypertrophy in children. Int J Pediatr 

Otorhinolaryngol. 2008;72:63–7.  

24. Ysunza A, Pamplona MC, Ortega JM, et al. 

Video fluoroscopy for evaluating adenoid 

hypertrophy in children. Int J Pediatr 

Otorhinolaryngol. 2008;72:1159–65.  

25. Caylakli F, Hizal E, Yilmaz I, et al. 

Correlation between adenoid- nasopharynx 

ratio and endoscopic examination of adenoid 

hypertrophy: a blind, prospective clinical 
study. Int J Pediatr Otorhinolaryngol. 

2009;73:1532–5.   

26. Feres MF, Hermann JS, Cappellette M Jr, et al. 

Lateral X-ray view of the skull for the 

diagnosis of adenoid  hypertrophy: a 

systematic review. Int J Pediatr 

Otorhinolaryngol. 2011;75:1–11.   

27. Jóhannesson S. Roentgenologic investigation 

of the nasopharyngeal  tonsil  in children of 

different ages. Acta Radiol Diagn (Stockh). 

1968;7:299–304.  

28. Fujioka M, Young LW, Girdany BR. 
Radiographic evaluation of adenoidal size in 

children: adenoidal-nasopharyngeal ratio. AJR 

Am J Roentgenol. 1979;133:401–4.  

29. Maw AR, Jeans WD, Fernando DC. 

Interobserver variability in the clinical and 

radiological assessment of adenoid size, and 

the correlation with adenoid volume. Clin 

Otolaryngol Allied Sci. 1981;6: 317–22.  

30. Cohen D, Konak S. The evaluation of 

radiographs of the nasophar ynx. Clin 

Otolaryngol Allied Sci. 1985;10:73–8.   
31. Pagella F, Colombo A, Gatti O, Giourgos G, 

Matti E. Rhinosinusitis and otitis media: the 

link with adenoids. Int J Immunopathol Phar 

macol. 2010 Jan-Mar;23(1 Suppl):38-40.  

32. Izu SC, Itamoto CH, Pradella-Hallinan M, 

Pizarro GU, Tufik S, Pig natari S, et al. 

Obstructive sleep apnea syndrome (OSAS) in 

2212



 

Assessment of Adenoids Hypertrophy by Plain X-ray…..                   Ahmed Abdullah Alwan 

Karbala J. Med. Vol.8, No.2, DEC, 2015 

mouth breathing children. Braz J 

Otorhinolaryngol. 2010 Sep-Oct;76: 552-6.  

33. Jaw TS, Sheu RS, Liu GC, Lin WC. 

Development of adenoids: a study by 

measurement with MR images. Kaohsiung J 

Med Sci. 1999 Jan;  15:12-8.  
34. Mlynarek A, Tewfik MA, Hagr A, Manoukian 

JJ, Schloss MD, Tewfik TL, et al. Lateral neck 

radiography versus direct video rhinoscopy in 

assessing adenoid size. J Otolaryngol. 2004 

Dec;33:360-5.  

35. Ysunza A, Pamplona MC, Ortega JM, Prado 

H. Video fluoroscopy for evaluating  adenoid  

hypertrophy in children. Int J Pediatr 

Otorhinolaryngol. 2008 Aug;72:1159-65.  

36. Kubba H, Bingham BJ. Endoscopy in the 

assessment of children with nasal obstruction. 

J Laryngol Otol. 2001 May;115:380-4.  
37. Bitar MA, Birjawi G, Youssef M, Fuleihan N. 

How frequent is adenoid obstruction? Impact 

on the diagnostic approach. Pediatr Int. 2009 

Aug;51:478-83.   

38. Peter J. Robb. The adenoid and 

adenoidectomy. In: Michael Gleeson, George 

G. Browning, Martin J. Burton, Ray Clarke, 

John Hibbert, Nicolas S. Jones, et al. (editors). 

Scott - Brown's Otorhinolaryngology, Head 

and Neck Surgery. Seventh edition. London: 

Hodder Arnold; 2008. P.1094-1101.    
39. Paulussen C, Claes J, Jorissen M. Adenoids 

and tonsils indications for surgery and 

immunological consequences of surgery Acta 

otorhino laryngologica belg 2000; 54: 403-8.   

40. Johnson AP, Murray JAM, Maran AGD. 

Errors in the assessment of  Nasopharyngeal 

airways by radiography. The Journal of  

Laryngology and Otology 1983; 97: 1017-26.   

41. Castro JRNP, Taciro ED, Takara C. 

Endoscopia nasossinusal. Acta  AWHO 1993; 

12 : 3-7.  

42. Lusk R.P., Stankiewicz J.A. Pediatric 
rhinosinusitis. Otolaryngol Head and Neck 

surg. 1997, 117 Suppl. Part 2: S53-S57.  

43. S. Pruzansky. Roentgen Cephalometric studies 

of Tonsil and Adenoid in normal and 

pathological states. Ann Otol Rhino Laryngol. 

1975( March- April); 84: 55-62. 

44. M. Fujioka, L.W. Young, B.R. Girdany. 

Radiographic evaluation adenoid size in 

children: adenoid as key factor in upper airway 

infection. Int J Ped Otorhinolaryngol. 
1995(June). 32: 71-80. 

45. A.S. Bercin, A. Ural, A. Kutluhan, V. Yurttas. 

Relationship between sinusitis and adenoid 

size in paediatric age group. Ann Otol Rhino 

Laryngol. 2007 (July 7). 116: 550-3.  

46. E.S. Kolo, A.O. Ahmed, M.J. Kazeem, O.G.B. 

Nwaorgu. Plain radiographic evaluation of 

children with obstructive adenoids. Eur J 

Radiol. 2010 doi: 10.1016/j.ejrad. 2010.09.027   

47. Ehab T. Y, Ammar H. K, Falih Al-Anbaky. 

Adenoid enlargement assessment by plain x-

ray and nasoendoscopy. Iraqi J. Med., Jan. 
2012. 88-91.   

48. P. D. Britton. Effect of respiration on 

nasopharyngeal radiographis when assessing 

adenoidal enlargement. J Laryngol 

Otology.1989; 103:71-3.   

49. Cohen L.M., Koltai P.J., Scott J.R. Lateral 

cervical radiographs and adenoid size: do they 

correlate? Ear Nose and Throat J. 1992 Dec; 

71: 638-42.   

50. I. Yilmas, F. Cay Lacks, C. Yilmazer, M. 

Sener, L.N. Ozluoglug. Correlation of 
diagnostic systems with adenoidal  tissue 

volume: blind prospective study. Int J Ped 

Otolaryngol. 2008  (August); 72:1235-40.  

51. C.A. Kindermann, R. Roithmann, J.F. 

Lubianco Neto. Sensitivity and specificity of 

nasal flexible fibroptic endoscope in diagnosis 

of adenoid hypertrophy in children. Int J Ped 

Otolaryngol 2008(January); 72. P. 63-7.  

52. Wright E.D., Pearl A.J., Manoukian J.J. 

laterally hypertrophic adenoids as contributory 

factor in otitis media. Int J Ped Otolaryngol. 

1998; 45: 207-14.  
53. Wormald P.J., Prescott C.A. Adenoids: 

comparism of radiological assessment method 

with clinical and endoscopic findings. J 

laryngol Otol. 1992; 106: 342-4.

 

2213




