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Abstract 

Background & Aims: Enlarged adenoids are a common problem in childhood and the most common 
cause of upper airway obstruction and sleep apnea in children. If untreated, they can cause widespread 
cardiovascular complications. This study aimed to investigate the prevalence and severity of increased 
pulmonary artery pressure in children with enlarged adenoids who were referred to the Asthma and 
Allergy Clinic of Shahid Motahari Hospital in Urmia from 2022 to 2023. 

Material and Methods In this descriptive-analytical study, all children referred to the Asthma and 
Allergy Clinic of Urmia University of Medical Sciences during 2022 with a diagnosis of enlarged 
adenoids, confirmed by a doctor using a special mirror or a flexible camera (nasal endoscopy), were 
evaluated. Information such as age, gender, place of residence, clinical symptoms of the patients 
(sleep disturbance, frequent colds, etc.), and previous medical history were collected in special data 
collection forms. The collected data were entered into SPSS version 22 software and statistically 
analyzed. 
Results: The mean age of the 19 patients in the study was 7.4 years, and 63.2% were girls. The 

mean pulmonary artery pressure was 11.36 mmHg, and the mean ANR among the patients was 0.78. 
Most patients had severe adenoid enlargement (63.2%). There was no significant difference in 
pulmonary artery pressure between patients with severe, moderate, and mild adenoid enlargement  
(P = 0.53). There was no significant association between ANR and pulmonary artery pressure  
(r = 0.02, p = 0.92). 
Conclusion: The prevalence of increased pulmonary artery pressure in children with enlarged 
adenoids was 5.2%, and there was no significant relationship between the severity of enlarged 
adenoids and pulmonary artery pressure. 
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Extended Abstract 

Background 

Adenoid hypertrophy is a frequent contributor to upper 

airway obstruction and sleep-disordered breathing in 

children, and is commonly treated with 

adenotonsillectomy (1). Untreated adenoid hypertrophy 

can result in significant cardiovascular comorbidity, as 

a result of genetic disposition, infections, and 

inflammation, including elevated pulmonary artery 

pressure and contribution to cor pulmonale or heart 

failure (2). Airway obstruction resulting in hypoxemia, 

hypercapnia, and respiratory acidosis can lead to 

pulmonary vasoconstriction and pulmonary artery 

pressure elevation (3). Echocardiography, is a non-

invasive technique to examine the heart and is used 

frequently in children. The prevalence of elevated 

pulmonary artery pressure in children with adenoid 

hypertrophy ranges globally from 3.7% to 51.9% (6, 7). 

However respiratory complications following 

adenotonsillectomy may arise, the majority of studies 

reported a significant mean pulmonary artery pressure 

reduction after adenotonsillectomy (4, 13-18). 

Given the need to prevent these potential irreversible 

cardiopulmonary complications and there were no 

similar studies in the province of West Azerbaijan, we 

opted to undertake a study to investigate the prevalence 

and severity of elevated pulmonary artery pressure in 

children with adenoid hypertrophy at Shahid Motahari 

Hospital, Urmia, during 2022. 

Methods 

This cross-sectional analytical study examined the 

prevalence and severity of elevated pulmonary artery 

pressure in children with adenoidal hypertrophy who 

were referred to Shahid Motahari Hospital's Asthma 

and Allergy Clinic in Urmia within the year 1401. 

Permission was obtained from the Ethics Committee of 

Urmia University of Medical Sciences prior to the study 

administration. Subsequently, nineteen patients were 

chosen conveniently from those with diagnosed 

adenoidal hypertrophy. To be eligible and included in 

the study, the subjects were all children aged three to 

fourteen years old, required a lateral neck radiography, 

and had provided consent from one of the child's 

parents regarding participation in the study. The 

exclusion criteria included chronic cardiac or 

pulmonary disorders, subjects with previous 

tonsillectomy, and decline in consent.  

The adenoidal hypertrophy was classified using the 

adenoid-nasopharyngeal ratio (ANR) using the lateral 

neck radiograph image. The adenoid/nasopharyngeal 

ratio was calculated for the images by a senior and 

skilled radiologist (ANR ≤0.62: mild hypertrophy, 

ANR 0.63-0.75: moderate hypertrophy, and ANR 

>0.75: severe hypertrophy). The pulmonary artery 

pressure was assessed by the pediatric cardiologist 

using Doppler echocardiography (SAMSUNG HS70 

echocardiography) where the mean pulmonary artery 

pressure (PAP) could be defined as elevated if the PAP 

was higher than 25 mmHg. Informed consent had been 

obtained from the child's parents, and therefore, the 

demographic and clinical characteristics were collected 

by the assigned forms for later statistical analysis.  

Results 

This study assessed 19 patients with adenoid 

hypertrophy (63.2% girls and 36.8% boys) at a mean 

age of 7.4 years, mean weight of 25.81 kg, and mean 

height of 126.26 cm. Only one patient (5.2%) had a 

mean pulmonary artery pressure (PAP) above 25 

mmHg (30 mmHg). Based on ANR, 5.3% had mild 

hypertrophy (ANR <0.8), 31.6% moderate hypertrophy 

(ANR 0.8-0.89), and 63.2% had severe hypertrophy 

(ANR ≥0.9). The mean PAP for severe hypertrophy 

patients was higher however differences were not 

statistically significant (p=0.53). Overall, the mean 

PAP was 11.36 ± 5.34 mmHg and the mean ANR was 

0.78 ± 0.08. Based on a Pearson's correlation test there 

was a positive relationship (though not statistically 
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significant) between the size of adenoids (ANR) and 

mean PAP (r=0.02, p=0.92). In conclusion, our 

findings suggest that there is no statistically significant 

association between severity of adenoid hypertrophy or 

size (indicated by ANR) and mean pulmonary artery 

pressure, we believe this should be further investigated 

in a larger sample size to further confirm our findings. 

Conclusion 

The study demonstrated a 5.2% rate of significant 

pulmonary artery pressure (PAP), in comparison, 

Eftekharian(7.5%) Marangu (21.9%) Naiboglu 

(22.8%), Orji (35-56%)(15, 20-22) all demonstrated a 

higher rate. These inconsistencies may be attributed to 

geographic and climatic differences, different health 

care screening systems, and inclusion and exclusion 

criteria. Twenty-one patents were included in the study, 

5.3%, 31.6%, and 63.2% had mild, moderate, and 

severe hypertrophy respectively, this was consistent 

with Naiboglu who reported47% had severe 

hypertrophy [21]. The high rate of severe hypertrophy, 

is likely an indicator of the referral status of the Urmia 

clinic, since the mean PAP for patients with severe 

hypertrophy was higher, but not statistically significant 

(p=0.53). Pearson's correlation identified a positive, but 

non-statistically significant (p=0.92) correlation of the 

anteroposterior adenoid size to PAP (r=0.02), similar to 

Naiboglu, unlike Marangu and Tatlipinar who reported 

statistically significant correlations for larger ANR 

values (3, 15, 21). These inconsistency may also be due 

to demographic variances or environmental factors. 

These finding supports further investigations as PAP 

elevation appears to be impacted by more factors than 

the size of the adenoid. The study suggests larger 

studies, on a large sample, as well as investigations into 

the effects of different treatments on reducing 

pulmonary hypertension in children, if a diverse 

number of young patients are determined to have 

moderate or severe pathology. 
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