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Abstract: 
Background: Adenoidectomy is one of the most frequently performed surgeries in 

paediatric otolaryngology. Endoscopic radiofrequency adenoidectomy is a relatively new 

technique to achieve improved visualization and better haemostatic control compared to the 

traditional curettage adenoidectomy with expected better outcomes. This study was done to 

assess the changes in the middle ear pressure in children with normal preoperative middle 

ear pressure and adenoid enlargement during the early postoperative period following 

endoscopic radiofrequency adenoidectomy.  

Patients and Methods: 40 children with adenoid hypertrophy and normal tympanogram 

who had endoscopic radiofrequency adenoidectomy were included in this prospective study. 

Tympanometry was done before surgery and again on the first, third, and seventh 

postoperative days with the results being compared.  

Results: the patients in this study consisted of 24 males and 16 females, with an age range 

from 4 to 12 years and a mean age of 7 years. On the first postoperative day, 14 (35%) 

patients had pathological declines in at least one ear's middle ear pressure, followed by 8 

(20%) patients on the third postoperative day, and by the seventh postoperative day, the 

middle ear pressure (MEP) had restored to its preoperative level. On the first- and third-days 

following surgery, there was a statistically significant difference between MEP in both ears 

compared to the preoperative one, while on the seventh day MEP showed no statistically 

significant difference.  

Conclusion: Following endoscopic radiofrequency adenoidectomy in children, transient and 

temporary negative middle ear pressure without hearing loss occurs in the early 

postoperative phase. 

Keywords:  Radiofrequency, Adenoidectomy, Eustachian Tube, Middle ear pressure, 

Tympanometry. 

 

Introduction  

In the practice of pediatric 

otorhinolaryngology, adenoidectomy is 

one of the most frequently performed 

surgeries.1 The primary indications for 

adenoidectomy include nasal 

obstruction with chronic mouth 
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breathing, recurrent rhinosinusitis, and 

otitis media with effusion, snoring, 

recurrent otitis media, and obstructive 

sleep apnea caused by adenoid 

enlargement. 2   

The goal of the optimal 

adenoidectomy surgery is to remove the 

adenoid completely and safely with the 

least amount of blood loss, minimal 

postoperative morbidity, and the 

quickest possible recovery. 3 Although 

the traditional method of performing 

adenoidectomy by adenoid curette is 

straightforward and well-established, it 

is a blind process and is linked to risks 

such as hemorrhage, insufficient 

removal, excessive curettage, and injury 

to the Eustachian tube (ET) and cervical 

spine. 4  

Due to dissatisfaction with the 

curettage adenoidectomy, new surgical 

techniques for removing adenoid tissue 

have been developed to ensure better 

hemostatic control with improved 

visualization, guarantee complete 

removal of the adenoid bulk, and 

protection against potential harm. 5,6 

Laser ablation, radiofrequency ablation, 

suction diathermy, coblation wand, and 

microdebrider are just a few of the 

endoscopic assisted adenoidectomy 

techniques that have emerged as a result 

of the increased usage of intranasal 

endoscopy. 7,8 

Radiofrequency volumetric tissue 

reduction technology, which promotes 

mucosal and submucosal scarring and 

adenoid size reduction with less tissue 

damage and painless effects, is one of 

the merits of radiofrequency over other 

electric techniques. 9 

This prospective study was carried 

out to assess changes in the middle ear 

pressure in pediatric patients with 

adenoid enlargement and preoperatively 

normal middle ear pressure following 

endoscopic radiofrequency 

adenoidectomy.  

 

Patients and Methods 

Ethical considerations 

Before the study, the local ethical 

committee gave its approval, and the 

patient's legal representatives gave their 

written informed consent. The study was 

carried out by following the Helsinki 

Declaration's principles. 

Patient selection and study design 

Forty children with adenoid 

hypertrophy underwent endoscopic 

radiofrequency adenoidectomy 

(multicenter) between March 2022 and 

July 2022 as part of this prospective 

trial. For this investigation, only 

children with a type A preoperative 

tympanogram and a normal tympanic 

membrane were taken into account. Any 

ear condition, pre-existing anomalies 

such as craniofacial abnormalities or 

cleft palate (frank, submucosal, repair), 

neuromuscular diseases, velopharyngeal 

insufficiency, bleeding or coagulation 

defects, or previous adenoidectomy, 

tonsillectomy, or ear surgery were all 

grounds for exclusion from this study. 

Through meticulous history 

collecting, the patient's details, including 

age, sex, nasal, aural, and throat 

symptoms, were obtained. Each subject 

in this study underwent a thorough ENT 

examination. The clinical diagnosis of 

adenoid hypertrophy was confirmed 

using a flexible fiberoptic 

nasopharyngoscopy Olympus 

(w103275) and a plain X-ray lateral 

picture of the nasopharynx. Following 

surgery, the patients were asked if they 

had any post-operative problems, such 

as otalgia, auditory fullness, or hearing 

loss. 

Surgical techniques 

The procedure was carried out 

utilizing a (45-degree) endoscope (Karl 

Storz Hopkins ® II Optik endoscope, 18 

cm long, 4 mm in diameter) and a Storz 

IMAGE 1 SPIES HD camera under 

general anesthesia and transoral 
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endotracheal intubation. We used the RF 

Ellman Surgitron (4 MHZ) for adenoid 

ablation (Ellman International, New 

York, USA). The patient arrived in a 

supine position. The mouth was 

maintained open by using the Boyle 

Davis mouth gag. Two catheters that 

were put through the nose, taken out 

through the mouth, and knotted just 

above the top lip were used to retract the 

soft palate. 

A 45-degree endoscope was then 

inserted into the oral cavity to see the 

nasopharynx. The adenoid pad was 

dried with gauze before starting the 

ablation. A 9-cm-long radiofrequency 

angled adenoid blade with a 40-degree 

angle was gently introduced via the oral 

canal, and the adenoid was removed 

starting low in the nasopharynx and 

moving side to side till the vomer. 

The remaining adenoid tissue was 

suctioned out after reduction by the 

surgeon. Small adenoid tissue remnants 

were eliminated using suction 

radiofrequency probes operating in the 

same 7-W mode if they were discovered 

close to the ET orifice or at a high site at 

the choanal portion. Coagulation will be 

used, if necessary, to achieve 

hemostasis. The process involved no 

packing. After the nasal catheters and 

Boyle-Davis mouth gag were taken out, 

the patient emerged from general 

anesthesia. 

Tympanometry 

Preoperative and postoperative 

measurements of the middle ear 

pressure MEP were taken using the 

Tympanometry Interacoustics AT235 

(Audiometer Alle', Middlefart, 

Denmark). The instrument used 226 Hz 

probe tones with negative and positive 

pressure sweeps between +200 and -400 

daPa/s. Tympanometry was performed 

preoperative on the day of the procedure 

and once more on the first, third, and 

seventh days following the procedure. 

Tympanograms were classified (A, B, 

and C) according to Jerger 

Classification. 10 

 

Statistical analysis:  

Data analysis was performed using 

SPSS Version 28 software (SPSS Inc., 

Chicago, Illinois, USA). Quantitative 

variables were expressed as mean ± SD 

(standard deviation). A p-value < 0.05 

was considered statically significant. A 

highly significant difference is present if 

P ≤ 0.001.  

Categorical variables were described 

using their absolute frequencies, and the 

chi-square test was used when 

appropriate to compare the proportion of 

categorical data.  The Student t-test and 

repeated measures ANOVA tests were 

used when appropriate to compare 

preoperative and postoperative 

quantitative data that follow a normal 

distribution. 

Results 

From March 2022 to July 2022, 40 

children with adenoid hypertrophy 

underwent endoscopic radiofrequency 

adenoidectomy (multicenter).  There 

were 16 female patients and 24 male 

patients. The patients ranged in age 

from 4 to 12, with the mean age being 7 

years.  All patients had normal tympanic 

membranes and preoperative type A 

tympanogram (Table 1). 

Tympanograms of type C were 

identified as abnormal and connected to 

malfunction of the ET. On the first 

postoperative day, 14 (35%) children 

had at least one ear with ET 

dysfunction, 10 (25%) had unilateral 

and 4 (10%) had bilateral ET 

dysfunction. None of the children had 

Type B tympanogram. 

On the third postoperative day, 

unilateral Eustachian dysfunction was 

detected in 6 (15%) children, and 

bilateral ET dysfunction was detected in 

2 (5%) children. On the seventh 

postoperative day, ET dysfunction was 
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not detected, and all children (100%) 

had type A tympanogram (Table 2).  

There was a statistically significant 

difference between middle ear pressure 

preoperatively compared to 

postoperative middle ear pressure on the 

first and third days in both ears (Tables 

3 and 4), even though there was no 

statistically significant variation from 

the middle ear pressure on the seventh 

day (Table 5). 

Additionally, there were no 

statistically significant variations in 

middle ear pressure between the right 

and left ears before surgery or on the 

first, third, or seventh postoperative day 

(Tables 3, 4, and 5). 

On the first postoperative day, a 

decrease in MEP was noticed in both 

ears. MEP began to rise on the third 

postoperative day and reverted to 

preoperative levels by the seventh 

postoperative day (Figure 1).  Finally, 

none of the patients complained of 

otalgia, aural fullness, and hearing loss.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table (1) Demographic and Preoperative Baseline Data of the Patients  
Number of patients (n) 40 

Gender (Male/Female) 24(60%)/16(40%) 

Age Years (mean) 7 years 

Preoperative Tympanic membrane status Normal (100%) 

Preoperative Tympanogram Type A (100%) 

 

Table (2) Results of postoperative tympanograms. 

 

 

Type A Tympanogram Type C Tympanogram Type B Tympanogram 

Unilateral Bilateral Unilateral Bilateral Unilateral Bilateral 

First postoperative 

day 

10 

(25%) 

26 

(65%) 

10 

(25%) 

4 

(10%) 

0 0 

Third postoperative 

day 

6 

(15%) 

32 

(80%) 

6 

(15%) 

2 

(5%) 

0 0 

Seventh 

postoperative day 

0 40 

(100%) 

0 0 0 0 
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Table 3: Comparison between ME pressure (dapa) obtained on the preoperative 

and the 1st postoperative day. 

 
   Ear side Preoperative MEP day  stoperative 1-Post

 MEP 

P-Value 

Right -14.25/ 

± 28.98 

-104.75 

± 86.29 

< 0.05* 

Left -13.75 

± 28.42 

-103.5 

± 75.08 

< 0.05* 

P-Value 0.839 0.811  

*p<0.05 is statistically significant  

 

Table (4) Comparison between the Middle ear pressures (daPa) measured 

preoperative and on the 3rd post-operative day. 
Ear side Preoperative MEP Postoperative 3rd  day  

MEP 

P-Value 

Right -14.25/ 

± 28.98 

-64 

± 51.65 

< 0.05 

Left -13.75 

± 28.42 

-63 

± 43.29 

< 0.05 

P-Value 0.839 0.945  

 

Table (5) Comparison between the Middle ear pressures (daPa) measured 

preoperative and on the 7th postoperative day. 
Ear side Preoperative MEP Post-operative 7th  day  

MEP 

P-Value 

Right -14.25 

±28.98 

-21.25 

± 27.09 

0.431 

 

Left -13.75 

± 28.42 

-17.55 

±19.41 

0.665  

 

P-Value 0.839 0.554  

 

Figure 1: Changes in middle ear pressure (daPa) measured preoperative, 1st 

postoperative day, 3rd postoperative day, and 7th postoperative day. 
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Discussion : 
The middle ear is ventilated by the 

Eustachian tube (ET), which connects 

the middle ear to the nasopharynx. The 

ET's primary function is to balance the 

air pressure in the middle ear with that 

of the surrounding atmosphere. 11 The 

ET is thought to have three main 

functions: middle ear clearance, 

ventilation, and protection, according to 

Bluestone and Doyle. Eustachian tube 

dysfunction may result from any 

perturbation of these processes. 12 

Inadequate swallowing, mechanical 

obstruction of the tubal orifice, and 

inflammation of the nasopharyngeal 

mucosa are the most frequent causes of 

ET dysfunction. 13  

Traditionally, adenoidectomy is 

carried out with a curette without the 

nasopharynx being seen. Removing any 

residual adenoid tissue, particularly in 

the tubal and choanal region runs the 

risk of lacerating the ET. 14 The 

endoscopic aided adenoidectomy was 

the logical development of the 

traditional adenoidectomy as intranasal 

endoscopy in endoscopic sinus surgery 

increased. 6,15 

The primary benefits of endoscopic-

assisted adenoidectomy are enhanced 

direct visualization and magnification 

throughout the process, prevention of 

residual tissue with complete removal of 

the adenoid mass, prevention of 

needless trauma, superior hemostasis, 

and increased safety. 16  

Radiofrequency adenoid ablation is a 

suitable, less invasive procedure that 

results in less pain than blind curettage 

and minimal blood loss following 

surgery. The primary advantage of 

radiofrequency adenoid ablation over 

other electrical techniques, such as 

diathermy, is that it results in tissue 

volumetric reduction over both short 

and long periods, resulting in mucosal 

scarring and fibrosis with minimal tissue 

damage, less heat, and no cutting blades. 

Due to the decreased heat generated 

during tissue ablation (100 Celsius in 

radiofrequency vs. 300 Celsius in 

diathermy), bipolar radiofrequency has 

several major advantages over 

diathermy, including reduced discomfort 

and no postoperative bleeding. 9,17,18 

To our knowledge, the impact of 

endoscopic radiofrequency adenoid 

ablation on ME pressure has not been 

discussed in any literature. 

Tympanometry was utilized in this 

study to assess how endoscopic 

radiofrequency adenoidectomy affected 

the Eustachian tube function in pediatric 

patients with adenoid hypertrophy and 

normal preoperative MEP in the early 

postoperative phase.   

The results of this study revealed that 

on the first postoperative day, 14 (35%) 

of 40 patients in our study underwent 

endoscopic radiofrequency 

adenoidectomy and had normal 

preoperative middle ear pressure 

displayed type C tympanogram in at 

least one ear. Four patients (10%) had 

bilateral type C tympanogram on the 

first postoperative day, while ten 

patients (25%) had unilateral type C 

tympanogram. Six (15%) patients had a 

unilateral type C tympanogram on the 

third postoperative day, while two (5%) 

patients had a bilateral type C 

tympanogram. On the seventh 

postoperative day, 100% of patients had 

type A tympanogram and had returned 

to their prior middle ear pressure. None 

of the patients had a Type B 

tympanogram that could be detected. No 

complaints of otalgia, aural fullness, or 

hearing loss were made. 

Previous studies have demonstrated 

that nasal surgery like septoplasty, 

anterior nasal packing, posterior nasal 

packing, prolonged nasotracheal 

intubation, and nasogastric intubation all 

resulted in MEP decrease (in at least one 

ear). After the packs and tubes were 

removed, MEP significantly improved 
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and returned to its previous state. These 

researchers hypothesized that the change 

in MEP was most likely caused by, 

direct occlusion of the ET by nasal 

packing, the effect of surgery, edema of 

the nasopharyngeal mucosa, 

inflammatory mucosal reaction, or tubal 

occlusion by excessive seromucous 

gland secretions in the medial part of the 

ET. 19,20 

According to Bonding and Tos, after 

a tonsillectomy, negative MEP occurred 

in nine out of 15 patients (about 60%). 

While the other three patients took 

several days to get back to normal, six 

patients did so in just two days. 13 

Thirty-nine percent of patients had 

transiently negative MEP on the first 

postoperative day after tonsillectomy. 

Holt et al. used tympanometry to 

measure the MEP of 22 individuals after 

tonsillectomy, they found significant 

changes in tympanogram. 22 According 

to these researches, nasopharyngeal and 

tubal muscle dyscoordination or 

impaired local lymphatic drainage after 

surgery may both contribute to ET 

dysfunction.   

Unlu et al. found that 75% of patients 

who had adenotonsillectomy or 

adenoidectomy using the curettage 

procedure and had normal preoperative 

MEP experienced at least a unilateral 

reduction in the MEP on the first 

postoperative day. On the third 

postoperative day, 12.5 % of patients 

had bilateral Eustachian dysfunction, 

whereas 15.6 % had unilateral 

Eustachian dysfunction. On the seventh 

postoperative day, 3.1% of patients had 

bilateral Eustachian dysfunction, while 

no patients had unilateral Eustachian 

dysfunction. Other patients have 

returned to the MEP readings from 

before surgery. 23  

On the first postoperative day, Atilla 

et al. found an aberrant drop in the MEP 

in at least one ear in 81.2 percent of 

patients who underwent curettage 

adenoidectomy. On the seventh 

postoperative day, 6.2 percent and 3.1 

percent of patients, respectively, had 

unilateral and bilateral ET tube 

malfunction. 24 

According to Abou-Elhamd,  57 % of 

patients who had conventional 

adenoidectomy experienced type C 

tympanogram one day after surgery and 

fully recovered one month later.25  

The surgical site edema in the area 

around the ET, the presence of residual 

adenoid tissue around the torus tubarius, 

blood clots in the immediate 

postoperative period, or surgical trauma 

to the ET may be the causes of 

Eustachian tube dysfunction that 

developed after curettage 

adenoidectomy. 24 

The direct visualization of the 

surgical field provided by endoscopic 

radiofrequency adenoidectomy has 

several benefits, including a reduction in 

the likelihood of residual lymphoid 

tissues, more effective bleeding control 

with less blood loss, a shorter operating 

time, and protection against damage to 

the Eustachian tube that could result in 

its fibrosis. In our study, the transitory 

reduction in MEP that occurred after an 

endoscopic radiofrequency 

adenoidectomy was reversed on the 

seventh postoperative day.  ET 

dysfunction may be brought on by the 

edema at the surgical site in the vicinity 

of the Eustachian tube. Concerning ET 

dysfunction and the absence of ear 

complaints, endoscopic radiofrequency 

adenoidectomy is a safe procedure. The 

lack of a control group is the study's 

main drawback.  

Conclusion:  
 

Transient and temporary negative 

middle ear pressure occurs in the early 

postoperative period following 

endoscopic radiofrequency 

adenoidectomy in children. The surgical 
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site edema, particularly around ET, 

maybe the cause of this temporary 

Eustachian dysfunction. Endoscopic 

radiofrequency adenoidectomy is a safe 

procedure in terms of ET dysfunction. 
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