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ABSTRACT 

Background: The hypertrophied adenoids lay a role in rhinosinusitis, which is not fully unknown. The present view 
proposed that the hypertrophied adenoids perform as a bacterial pool and restricts the nasal mucociliary 
clearance. Obstructive adenoids may lead to stasis of nasal secretions with subsequent infection. 

Aim of the Work: The current work aimed to assess the impact of adenoid enlargement on pediatric chronic maxillary 
sinusitis [PCMS]. 

Patients and Methods: This study included 60 Children. The size of adenoid was graded through endoscopic examination. 
The Clemens grading system was used. Paranasal sinuses were radiologically investigated by computerized axial 
tomography scan. The radiological and endoscopic data were correlated. Additionally, all adenoid samples were 
cultivated for bacteriological growth.  

Result: The highest incidence of adenoid hypertrophy was seen in the age group 3-6 years old [60%], with similar male to 
female affection rate [1:1]. The positive computed tomography [CT] scan findings among children with 
hypertrophied adenoid were [55%]. The highest incidence of positive CT findings was found in grade-III adenoids, 
which is the highest grade of size [33.3%].  Adenoidectomy was performed for all patients and specimens were 
examined for bacteriological growth. 20% of adenoid tissue had multiple growth and 80.0% showed single 
organism. The frequency of isolated organism were H. Influenzae, S. Pneumoniae, S. Pyogenes, S. Aureus and 
Methicillin Resistant Staphylococcus Aureus. 

Conclusion: The endoscopically graded adenoid hypertrophy is significantly correlated to positive CT scan signs of 
rhinosinusitis in children. Isolation of bacteria from adenoid tissue supports the inflammatory mechanism of 
adenoid in pathogenesis of rhinosinutis in addition to its obstructive action. Early initiation of empirical antibiotic 
therapy is crucial and adenoidectomy provides a cure for adenoid hypertrophy and rhinosinusitis.   
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INTRODUCTION 

The normal function of paranasal sinuses depends on 
normal mucosal secretions, transported via patent ostia by 
the mean of normal mucociliary clearance [1]. There are 
multiple factors that share in the pathogenesis of chronic 
rhinosinusitis [CRS], including retention of secretions in the 
paranasal sinuses by mechanical block of the sinus ostium 
due to anatomic abnormalities, such as allergic or 
inflammatory edema, deviated nasal septum concha 
bullosa,  polyps etc. Also sinusitis can be developed due to 
impairment of mucociliary clearance mechanism as in 
primary ciliary dyskinesia or cystic fibrosis, and 
hypertrophied adenoids [2].  

Adenoid hypertrophy [AH] is a very common medical 
illness in the pediatrics and adolescents, due to 
inflammation of chronic nature that leads to the adenoid 
lymphoid tissue proliferation [3]. AH is the primary etiology of 
pediatric nasal obstruction [4].  

It had been reported that, adenoids have a significant 
pathogenetic effect on the development of pediatric CRS in 
children < 12 years [5]. The association between AH and 
rhinosinusitis – in general- has been reported previously in 
literature, and treatment aimed at removal of adenoids or 
effective treatment of rhinosinusitis [6, 7].  

The mechanisms by which adenoid tissue is contributing 
to sinusitis include its action as a bacterial reservoir and 
posterior nasal obstruction [8].  

Both of these two mechanisms are thought to impaired 
mucociliary clearance of the sinus cavities. Inflammatory 
changes in adenoid mucosal covering can cause undergo 
metaplastic effect with loss of cilia leading to preservation in 
the sinus cavity and in the adenoid pad, with microbial 
colonization [8, 9]. 

THE AIM OF THE WORK 

The aim of the study is to estimate the impact of 
mechanical obstruction by the increased adenoid size on 
development of pediatric rhinosinusitis.   

PATIENTS AND METHODS 

This study included [60] Children, who presented to the 
Ear, Nose, Throat [ENT] Department of Al-Azhar University 
Hospital at New Damietta city, Egypt, by symptoms 
suggestive of adenoid hypertrophy [e.g., mouth breathing, 
snoring, and nasal airway obstruction]. This study was 

conducted in the period from August 2017 to January 2021. 
Their ages extended between three and 12 years. Any 
patient with other potential predisposing factors for 
rhinosinusitis like deviation of the nasal septum, previous 
sinus surgery or adenoidectomy, those under antibiotic 
treatment and patients below three years or older than 12 
years were excluded from the study.   

Ethical considerations:  

The study was submitted to the Institutional Review 
Board for Research Ethics and Design, Damietta Faculty of 
Medicine, Al-Azhar University. It was investigated and 
approved under the number [IRB00012367-20-09-008]. 
Additionally, the study was explained to patient’s legal 
guardian and an informed consent was signed. All data used 
only for research purposes after blinding of data. The 
patient’s rights were assured, and treatment did not affected 
by the guardian decision.   

The adenoid size was determined by endoscopic 
assessment according to Clemens et al classification [8] as 
depicted in Figure [1]. The grades were as the following: 
Grade I indicated that, the adenoid tissue occupying one 
third of the vertical part of the choanae. Grade II was 
recognized if adenoid tissue filling more than one third to 
about two thirds of the choanae. Grade III denotes that 
adenoid tissue occupying two thirds to nearly complete 
obstruction of the choanae. The Grade IV is assigned for 
complete obstruction of the choanae.  

The maxillary rhinosinusitis grading was built on the 
radiological results of coronal CT scan Study as showed in 
figure [2]. Grade 0 was recognized as fully normal findings 
of right and left maxillary sinuses. Grade 1 stands for 
mucosal thickening in both right and left sinuses. Grade 2 
recognized as mucosal thickening on one side and total 
opacification on the contralateral side. Grade 3 assigned for 
total opacity of both right and left maxillary sinuses. 

All children underwent adenoidectomy according to 
surgical indications defined by American Academy of 
Otolaryngology/Head and Neck surgery [10]. Each adenoid 
was resected as a block, avoiding its break as much as 
possible, using a curette. The obtained specimens were 
washed with saline to eliminate postnasal purulent 
discharge on the specimen surface. The tissues were 
minced aseptically and inoculated onto chocolate and blood 
agar plates. The plates were placed into a 35.8oC CO2 
incubator, and the plates were incubated in an aerobic 
incubator. After incubation for an overnight, a microbiologist 
inspected the plates and the possible pathogens were 
isolated [11].  
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Statistical analysis 

Chi square test [X2] was used in analysis of the 
association between AH and other investigated variables in 
children. The level for statistical significance was set at 
p<0.05. Data were analyzed by statistical package for social 
science version 16 [SPSS Inc., USA]. Mean ± SD [standard 
deviation] calculated for numerical data, while frequency 
and percentages were calculated for categorical variables. 

  

  
Figure [1]:  Clemens et al classification of Adenoid hypertrophy [4] 

  

  
Figure [2] CT scan grading of chronic maxillary sinusitis 

RESULTS 

The current work included 60 children. Their mean age 
was 6.00 years [6.0 ± 2.05]. The highest incidence of AH 
was reported the age group 3-5 years [60%].  Thirty children 
[50%] were males and the other 30 [50%] were Females. 
The Male: female ratio was 1:1 [Table 1].   

Grade III was the most common grade of adenoid size. 
It was detected in 20 patients [33.3%]. On the other side, 
grade I was reported in 12 children [20.0%] and represented 
the lowest detected grade [Table 2]. 

According to CT grading of maxillary rhinosinusitis, the 
commonest grade of maxillary rhinosinusitis was grade 0, 
27 [45.0%], while grade 3 was the lowest grade [5.0%] 
[Table 3]. Thus, the frequencies of positive findings in CT 
scan among patients with AH were [55%].   

The highest positive CT scan findings were noted in 
grade III adenoid, reported in 20 patients [33.3%], while the 
lowest frequency of positive CT scan findings were noted in 
grade I adenoid, 12 patients [20%].  In addition, there was 
statistically significant association between CT grading of 
rhinosinusitis and adenoid grade [the increase sinusitis 
grade, the increased adenoid grade] [Table 4].  

Regarding bacteriological results, all specimens had 
bacterial growth, 20% of cases had more than one organism 
and 80.0% showed single organism. There was no 
significant association between bacteriological results as a 
whole and grade of the adenoid. The single organism 
showed the same statistical pattern, except significant 
increase of staphylococcus pyogenes in grade I when 
compared to other grades. The frequency of isolated 
organism were H. influenzae, S. pneumoniae, S. pyogenes, 
S. aureus and methicillin resistant staphylococcus aureus 
[Table 5].  

Table [1]: Age and sex distribution among studied children  

  Patients with adenoid hypertrophy [n=60] 

Age [year]   3-5 y 36[60.0%] 

6-8 y 16[26.7%] 

9 -12 y 8[13.3%] 

Descriptive  6.00±2.05; 3- 12 

Sex  Male  30 [50.0%] 

Female  30 [50.0%] 

Table [2]: Distribution of studied children according to grading of 
adenoid hypertrophy 

Adenoid grade  Patients with adenoid hypertrophy [n=60] 

I 12 [20.0%] 

II 15 [25.0%] 

III 20 [33.3%] 

IV 13 [21.7%] 
 

Table [3]: Grading of maxillary rhinosinusitis on the basis of CT 
scan 

CT grading of 
maxillary 

rhinosinusitis  

Patients with adenoid hypertrophy [n=60] 

0 27 [45.0%] 

1 24 [40.0%] 

2 6 [10.0%] 

3 3 [5.0%] 
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Table [4]: Relation between adenoid grade and CT classification of rhinosinusitis  

 CT grade of rhinosinusitis 

0 [n=27] 1 [n=24] 2 [n=6] 3 [n=3] Total [n =60] 

n % n % n % n % n % 

Adenoid  

grade 

I 7 25.9% 5 20.8% 0 0.0% 0 0.0% 12 20.0% 

II 10 37.0% 2 8.3% 3 50.0% 0 0.0% 15 25.0% 

III 6 22.2% 13 54.2% 0 0.0% 1 33.3% 20 33.3% 

IV 4 14.8% 4 16.7% 3 50.0% 2 66.7% 13 21.7% 

Statistics of association  X2 = 20.77, p = 0.009* 

Table [5]: Microbial isolates from adenoid tissue in relation to adenoid grade 

  Total  Grade I Grade II  Grade III Grade IV  P value  

Isolate 

type  

Single  48[80.0%] 8[66.7%] 14[93.3%] 16[80.0%] 10[76.9%] 0.38 

Multiple  12 [20.0%] 4[33.3%] 1[6.7%] 4[20.0%] 3[23.1%] 

H. influenzae 22 [36.7%] 5[41.7%] 6[40.0%] 6[30.0%] 5[38.5%] 0.89 

S. pneumoniae 18[30.0%] 4[33.3%] 2[13.3%] 7[35.0%] 5[38.5%] 0.43 

S. pyogenes 16[26.7%] 6[50.0%] 4[26.7%] 5[25.0%] 1[7.7%] 0.25* 

S. aureus 13 [21.7%] 2[16.7%] 3[20.0%] 4[20.0%] 4[30.8%] 0.83 

MRSA 5 [8.3%] 0 [0.0%] 1[6.7%] 3 [15.0%] 1 [7.7%] 0.33 

MRSA: Methicillin resistant staphylococcus aureus  

DISCUSSION 

In children with AH and CRS, the indication to carry out 
at first a simple adenoidectomy attributed to the robust 
association between AH and CRS [12, 13]. The association 
between AH and CRS was proposed in different studies. 
Some are based on endoscopic assessment of adenoid 
volume [14], on the same bacterial isolates from adenoid and 
nasal sinuses [15-18], on the good response on CRS after 
adenoidectomy [5, 19], on specific immunologic shared 
characteristics [20-22] and on radiological data [23]. These 
variations reflected the trial to confirm the association, and 
these studies reflected the multifactorial relationship 
between the two conditions. Additionally, it warrants 
continuous research to explore different aspects of the 
disease in different ethic groups.  

The age of maximum incidence of AH was seen in 3-5 
years age group. The mean age in the current work was 6 
years. These findings could be explained by the rapid 
growth of lymphoid tissue at this age, associated with higher 
upper respiratory tract infection [24, 25]. Similar results are 
reported by Yaseen [26] from Iraq, who reported that 60% of 
150 investigated children were from the age group 3-5 
years. However, Shin et al. [11] reported an 8.5 years as the 
mean age of 410 children with adenoid. This increased 
mean age than the current work could be attributed to a 
different inclusion criteria. They included children 14 years 

or younger, while the maximum age in the current work was 
12 years.   A Swedish study [27] reported that adenoidectomy 
is common in children younger than 10 years old, with a 
peak at 3 years of age. Another study reported on a huge 
number of children [n=20,599] with a mean age of 7.4 years 
and 67% were boys. They added, the age group of 3- to 5-
year had the highest frequency in both males and females 
with significant increase in males than females [28]. There 
was similar sex distribution of adenoids with rhinosinusitis 
[Male to Female ratio was 1:1]. This is different than 
previous studies described a higher incidence in boys than 
girls [29, 30]. 

In the current work, 33.3% were of grade III on the 
adenoid side classification scale and the lowest grade was 
grade I [20%]. The CT for rhinosinusitis revealed positive 
findings among 55% of studied children and the majority 
[40.0%] were grade I. The majority of positive CT results 
were of grade III adenoids followed by grade II and then 
grade IV. The possible explanation is that, the hypertrophied 
adenoid blocking the posterior choanae and interfere with 
the normal nasal drainage. Thus, the sinus secretions drop 
in a stasis state that represent a good media for bacterial 
growth and inevitable paranasal sinusitis.  

The clinical differentiation between CRS and adenoiditis 
is a challenge and the use of an additional aid is mandatory. 
A study by Bhattacharyya et al. [31] stated that, computed 
tomography [CT] for paranasal sinuses can differentiate 
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between the two entities based on Lund-Mackay CT score. 
Ramadan et al. [23] also concluded that, CRS diagnosis by 
CT in children is critical for the initial treatment. It usually 
determines whether, adenoidectomy alone is a suitable and 
appropriate option of treatment, especially in children who 
have asthma.  Results of the current work are comparable 
to that of Yaseen et al. [32] who reported that, an endoscopic 
evaluation revealed that, grade III of adenoid size was the 
commonest grade [33.3%] and the least was grade I 
[13.3%].  

As in the current work, different previous studies 
appreciated the role of endoscopy in assessment of 
adenoid. They concluded that nasopharyngoscopy is the 
gold standard in the assessment of AH [33-34]. Suzuki et al. 
[35] reported a 51.7% incidence of rhinosinusitis in children 
who underwent adenoidectomy. Shin et al. [11] showed an 
incidence rate of 53.2%. These data are in line with the 
current work.  

Results of bacterial isolates are comparable to previous 
studies in literature.  Bernstein et al. [17] showed that in 89% 
of cases with chronic rhinosinusitis, the same bacterial 
colonies were isolated from the swab from adenoids. 
Haemophilus influenzae, S. pneumoniae, and Moraxella 
catarrhalis were the frequent isolated bacteria isolated. 
They excluded the S. aureus due to high rate of nasal 
colonization. Here, we not excluded it as we washed out any 
nasal discharge before incubation of adenoid tissue.  Shin 
and colleagues [11] used adenoid samples instead of swabs. 
They reported similar bacterial isolates as the current work 
[Haemophilus influenza, Streptococcus pneumonia, 
Streptococcus pyogenes and Staphylococcus aureus]. Lin 
et al. [13] concentrates his bacteriological analysis on S. 
aureus in a sample 283 Taiwanese children. They reported 
that, Staphylococcus aureus is present in 21.2% of adenoid 
specimens. They also showed that S. aureus was a frequent 
cause of AH and not just a simple colonization. The 
importance of the determination of bacteria involved in AH 
and CRS is that it helps to establish an empiric antibiotic 
therapy for treatment of CRS associated with AH. This was 
consolidated in the study by Davcheva-Chakar et al. [18] who 
tested the susceptibility of isolated microorganisms [from 
adenoid and sinus samples] to different antibiotics [e.g., 
penicillin, cephalosporine, macrolides, quinolones and 
others]. They reported that, H. Influenzae, S. Pyogenes, and 
S. aureus strains were susceptible to all antibiotics, except 
for cotrimoxazole. Mild resistance was found for S. 
pneumoniae, and Moraxella catarrhalis. 

Conclusion: Maximum age incidence of adenoid 
hypertrophy was in 3-5 years. The adenoid grading 
determined endoscopically is significantly associated with 

increasing in positivity of CT scan findings.  Isolation of 
bacteria from all adenoid tissue specimens augments the 
inflammatory role of adenoid in pathogenesis of rhinosinutis 
in addition to its obstructive mechanism. Initiation of 
empirical antibiotic therapy is crucial and adenoidectomy 
provides a cure for AH and rhinosinusitis.  
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