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OPEN A 7-year experience in

adenoidectomy with endoscopic
radiofrequency volume reduction
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To evaluate the effectiveness, safety, and postoperative outcomes of endoscopic radiofrequency
adenoidectomy in pediatric patients over seven years. This study was conducted at the University
Hospitals between May 2017 and August 2024. This prospective observational case series included
pediatric patients who underwent endoscopic radiofrequency adenoidectomy due to adenoid
hypertrophy and related complications. Preoperative evaluation included clinical assessment,
nasal endoscopy, and imaging. Intraoperative data, including blood loss and operative time, and
postoperative outcomes, such as pain, bleeding, and halitosis, were recorded. The mean operative
time was 15 min, and the mean blood loss was 31 ml (p=0.0001). Postoperative pain decreased
significantly over time (p=0.0001). Primary bleeding occurred in 0.3% of cases. Halitosis affected
2% of patients during the first week but was reduced by the first month (p=0.0001). Endoscopic
radiofrequency adenoidectomy is a safe, efficient, and minimally invasive approach for managing
adenoid hypertrophy in pediatric patients. It offers minimal blood loss, rapid recovery, and low
complication rates.
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Adenoidectomy is one of the most common procedures done on children, either by itself or frequently, with
ventilation tube (grommet) insertion or tonsillectomy. Adenoids have a significant role in the immune response
to various infections, especially in the first 3 years of age, and act as a reservoir of IgG and IgA in mucosal and
submucosal portions. Hence, the most established evidence is on the impact of adenotonsillectomy as one entity,
so there is no accurate literature on the immunological consequences of solitary adenoid removal'.

Children frequently exhibit adenoid hypertrophy, which is more prevalent. Hypertrophied adenoids cause
many problems that impact well-being and interfere with children’s natural development. Airway obstruction,
mouth breathing, adenoid faces, sleep apnea, hyponasal speech, rhinorrhea, and recurrent rhino sinusitis
can all result from enlarged adenoids either through hypertrophy or by serving as a reservoir for respiratory
infections®™.

Recurrent Otitis media with effusion and consequent hearing loss, permanent facial growth features, and
cardiopulmonary complications can follow chronic adenoid hypertrophy. All these conditions are indications of
adenoidectomy with or without tonsillectomy®.

Many techniques are available for adenoidectomy; complete excision of adenoid tissue is the goal. Classic
adenoidectomy done blindly using a sharp curette was the mainstay for along time. However, the high recurrence
rate and the higher incidence of complications such as bleeding and velopharyngeal insufficiency were major
drawbacks. Some surgeons accomplished this with a laryngeal mirror, but visualization of the adenoid yielded a
better result, so Endoscopic adenoidectomy offered a new effect®.

Endoscopic-assisted adenoidectomy uses different devices, including suction diathermy, microdebrider,
coblation, radiofrequency, and laser. For example, intraoperative and postoperative blood loss are still the
most common consequences of this treatment. Furthermore, postoperative pain, patient discontent, prolonged
surgical time, residual adenoid tissue, and infection are some of the unavoidable problems of adenoidectomy.
Because the adenoidectomy performance rate is growing, surgeons must select the best surgical strategy for their
patients’~10.
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This study presents our 7-year experience performing endoscopic radiofrequency-assisted adenoid volume
reduction in our institute.

Patient and methods

Study design

The study is an observational descriptive prospective case series; this study was held in the Otolaryngology
Department at the University Hospitals from May 2017 to August 2024. A total of 3450 cases underwent
endoscopic adenoidectomy using our unique technique in this period. The Institutional Review Board of Kafr-
Elsheikh University (KFS IRB) approved our study protocol with an approval number “KFSIRB200-201". All
parents or guardians of patients in our study signed informed written consent to use their data in our case
series. All procedures performed in studies involving human participants followed the ethical standards of the
institutional research committee and were conducted with the Helsinki Declaration.

Patient selection & evaluation

The initial evaluation was to examine the patients attending our tertiary center outpatient clinic with symptoms
like nasal obstruction, snoring, sleep apnea, features of adenoid faces, and secretory otitis media through a
detailed history obtained from parents.

An ENT physician conducted a thorough clinical examination using anterior nasal endoscopy with a 0-degree
endoscope, where adenoid grading was done according to the scale of Clemens et al.. Patients were asked to
x-ray the nasopharynx lateral skull view with the mouth opened and closed, and the adenoid-nasopharyngeal
ratio was calculated according to Fujioka et al.!"!2,

We obtained a Computerized Tomography scan for older patients to exclude nasopharyngeal masses or
anatomical abnormalities. Laboratory testing, including CBC, prothrombin time, partial thromboplastin time,
international nationalized ratio, and chest X-ray, was performed on all participants before the surgery as a
standard protocol of our hospital.

Surgical technique

All the operations were done by a senior ENT surgeon under general anesthesia using endotracheal tubes of
suitable size according to age. The patient lay in a supine position with the head in a flat plane. The mouth was
opened using a Boyle Davis mouth gag supported over the table with a Maguaran plate for holding a Draffin
bipod stand. The soft palate was elevated using two blunt-tip catheters of 8 French size introduced through each
nasal cavity into the oral cavity to be tied gently near the upper lip for easy access to the nasopharynx without
injuring the uvula. Figure 1.
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Fig. 1. The nasopharynx by endoscopic view trans orally after elevating the soft palate at the beginning of the
procedure.
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The nasopharynx was visualized using a 45-degree Endoscope (Karl Storz Hopkins' II endoscope, 18 cm
length, and 4 mm diameter) and Storz IMAGE 1 SPIES HD Camera introduced transorally. We used the CURIS’
4 MHz Radio-frequency Generator _ Sutter_ USA with curved bipolar blade for adenoid ablation (Sutter,
Freiburg, Germany) in (RaVoR™) Radiofrequency Volume Reduction mode with power 25 Watts and “auto-
stop” feature turned on to stop the current when the tissue reached the maximum ablation®.

We used a curved blade to perform adenoid ablation, which was carried out starting from the low nasopharynx
and then continued from side to side till reaching the vomer edge with caution not to injure the tubal fold on
each side. Vigorous saline washing and suction were used to protect the sub-mucosal layer and Eustachian
tube from collateral heat and remove the remaining cauterized tissue debris that causes infection and halitosis.
Figures 2 and 3.

For hemostasis, we used the coagulation mode set at the power of 30 Watts to secure any bleeding points; the
surgeon used a gauze soaked in hydrogen peroxide at 20% concentration diluted with normal saline, and then
the nasopharynx was visualized for a final look. Figure 4 %,

The duration of setup and operation was calculated. The amount of blood loss during the operation was
measured using the suction vacuum flask, which was added to the weight difference between the gauze used
for hemostasis before and after application. The incidence of primary and secondary (in more than 24 h) was
calculated. The pain was evaluated using the pain VAS score by asking the child (or their parent) to point to
one of the ten faces drawn, ranging from a smiling face representing no pain (0 on a scale) to a sad crying face
representing severe pain (10 on a scale)!>!¢. Other complaints, like halitosis, were recorded through parents’
notice and reporting.

Postoperative follow-up

Patients were discharged on the same day as the operation if there were no complications. We followed up with
our patients for complications such as pain and bleeding recurrence. We also recorded the average procedure
time, amount of blood loss, and rate of secondary bleeding.

Results

The study included 3450 patients who underwent endoscopic radiofrequency adenoidectomy. However, only
1200 continued the study period; the remaining either dropped out or refused to continue follow-up. The mean
age was 6 years, ranging from 2 to 15 years. A higher proportion of patients were male (54%) compared to
females (46%) (p=0.012). The mean operative time was 14 min, with the mean blood loss during surgery being
31 mL (p=0.0001) (Table 1).

endoscopic view of the
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Fig. 2. The beginning of the operation with an endoscope and the curved blade of Sutter radiofrequency, with
the soft palate retracted by two catheters.
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ablation of the adenoid
tissue

Fig. 4. The end of the operation with ablated adenoid tissue after finishing the hemostasis.
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Demographic

data Mean | Standard Deviation | Total N=1200 | N% | t test /binomial test | p-value

Age (years) 6 2 118.41 0.0001
Female 556 46.3%

Sex 644.00 0.012
Male 644 53.7%

Operation data

Duration 14 3 186.45 0.0001
(min)

Blood loss 31 6 180.03 0.0001
(ml)

Table 1. The demographic data of the patients and the data during the operation.

Follow-up data: Visual

analog score (VAS) Mean | Standard deviation | Count | Column N % | Rank analysis/Chi-Square Test | p-value
Pain after 1 day 5 1

Pain for 1 week 3 1 2253.33 0.0001*
Pain for 1 month 1 1

Postoperative complications

No 1197 99.8%

Primary bleeding 1188.00 0.0001*
Yes 3 0.3%
No 1199 99.9%

Secondary bleeding 1196.00 0.0001*
Yes 1 0.1%
No 1176 98.0%

Halitosis after 1 week 1105.00 0.0001*
Yes 24 2.0%
No 1187 98.9%

Halitosis after 1 month 1148.00 0.0001*
Yes 13 1.1%

Table 2. The follow-up data after the operation; pain is defined with VAS and complications: bleeding
(primary in the first 24 h and secondary during the first week), halitosis; bleeding (primary in the first 24 h and
secondary during the first week). (*) statistically significant.

Recurrence rate Total N=1200 | N% | chi-square test | p-value
No | 1179 98.3%

Regrowth after 1 year 1117.47 0.0001*
Yes | 21 1.8%
No | 1194 99.5%

Revision adenoidectomy after 1 year 1176.120 0.0001*
Yes | 6 0.5%

Table 3. The recurrence rate after the operation by showing the adenoid regrowth after 1 year and revision
adenoidectomy after 1 year from the operation. (*) statistically significant.

Postoperative pain significantly improved over time. The mean pain VAS score on the first postoperative
day was 5, reduced to 3 in the first week, and 1 by the first month. All the patients did the test alone without
their parents” help, except 1.5% (2 years old). This progressive reduction in pain was statistically significant
(p=0.0001) (Table 2).

Primary bleeding occurred in 0.3% of cases (3 patients), while secondary bleeding was noted in 0.1% (one
patient). Most patients did not experience postoperative bleeding; the differences were statistically significant
(p=0.0001) (Table 2).

Halitosis was a typical early complication observed in 2% of patients during the first postoperative week.
By the end of the first month, the incidence decreased to 1.1%, showing a significant resolution over time
(p=0.0001) (Table 2).

After one year of follow-up, only 1.8% of the patients had regrowth of adenoid tissue by endoscopic and x-ray
images. Of all the 1200 patients who had adenoidectomy, only six patients had a revision adenoidectomy after 1
year, and all of them were under the age of 5 years at the time of the first surgery. (Table 3)

Discussion

Our seven years of endoscopic radiofrequency adenoid ablation experience show many benefits; however,
some drawbacks will occur. The findings are consistent with the increasing use of endoscopic methods within
modern otolaryngology. This study’s large sample size is one of its advantages since it offers solid evidence
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of the endoscopic radiofrequency technique’s safety and effectiveness. The method’s effectiveness is further
demonstrated by thoroughly assessing intraoperative parameters, such as blood loss and length. Its ability to
enhance patient happiness and recovery is shown by postoperative outcomes, such as low rates of subsequent
bleeding and minimal discomfort reported by patients.

Precision tissue ablation with minor thermal damage was made possible using cutting-edge tools like the
CURIS' 4 MHz radiofrequency generator. The low rates of complications, such as primary bleeding (0.3%) and
secondary bleeding (0.1%), which contrast nicely with more conventional techniques like suction diathermy or
sharp curettage, are especially indicative of this.

Traditional adenoidectomy techniques like curettage have been the cornerstone of surgical management
for decades; however, these methods often present limitations in achieving complete adenoid tissue removal,
particularly in areas difficult to access, such as the superior nasopharynx or around the Eustachian tube. This
incomplete removal can result in adenoid regrowth and recurrence of symptoms, necessitating revision surgery
in some cases. In this context, endoscopic adenoidectomy has become a significant advancement, offering
improved visualization and precision in adenoid tissue removal. Using rigid or flexible endoscopes, the endoscopic
approach allows surgeons to visualize the nasopharynx directly and precisely target adenoid tissue, minimizing
the risk of injury to surrounding structures, such as the torus tubarius and the pharyngeal constrictor muscles.
Moreover, radiofrequency volume reduction in conjunction with endoscopic adenoidectomy has further refined
the procedure, providing a controlled and effective tissue ablation with minimal thermal damage to adjacent
tissues!”18,

Endoscopic adenoidectomy provides better visualization, enabling complete and safer removal of adenoid
tissue, resulting in less postoperative pain and lower recurrence. Mirror adenoidectomy is quicker and uses
cheaper tools but carries a higher risk of residual tissue and complications due to limited visualization. The
choice of technique may depend on the surgeon’s expertise, equipment availability, and case specifics. However,
endoscopic methods are generally regarded as superior in efficacy and safety. Using the mirror is an indirect, less
magnified view, shorter operative time (average 14 min), slightly higher pain scores reported, higher chance of
residual adenoid tissue due to indirect visualization, potentially leading to recurrence or symptoms. Regarding
the teaching and precision, the mirror is less optimal due to the limited visualization. On the other hand,
endoscope with camera and monitor is direct, magnified, and clear view of surgical field, operation time is slightly
longer (average 18 min) due to setup time and detailed resection, blood loss is comparable to mirror method;
no significant difference but lower postoperative pain scores reported, likely due to precise technique and less
collateral damage with more complete and accurate removal under direct vision results in fewer residuals and
lower recurrence rates and safer due to direct vision; reduces risk of injury to eustachian tube and surrounding
structures, superior teaching tool; allows precise dissection and complete resection!*-22

Radiofrequency volume reduction relies on delivering high-frequency alternating current to generate heat
within the target tissue, causing cellular destruction through coagulative necrosis during the procedure and
over the time the tissue is going under volume involution At the same time, coblation utilizes radiofrequency
power to create a plasma field that breaks down tissue at a lower temperature, theoretically minimizing thermal
damage to surrounding structures, and diathermy employs electrical current to cauterize and remove tissue. The
precision afforded by radiofrequency volume reduction and coblation may contribute to reduced blood loss by
enabling targeted tissue removal with concurrent coagulation of small blood vessels?>2%.

Multiple randomized studies report that children undergoing Radiofrequency adenoidectomy experience
significantly less postoperative pain than those undergoing curettage. Pain after radiofrequency adenoidectomy
is typically mild, peaking within the first few days after surgery and returning to preoperative levels by day 7.
Most children can manage discomfort with simple analgesics and resume normal eating quickly. Unlike that of
a curettage adenoidectomy, patients suffer from more intense pain that needs a higher dosage of painkillers and
persists for a few days longer. Radiofrequency techniques remove adenoid tissue at much lower temperatures
(40-70 °C) than traditional electrosurgical (400-600 °C), minimizing collateral thermal injury to surrounding
tissues, resulting in less postoperative pain and more rapid healing, however, in the case of curettage there is
more damage to surrounding and prevertebral muscle fascia leading to more pain'>2>-28,

The risk of hemorrhage is a critical safety concern in adenoidectomy, with the potential for both primary
(immediate) and secondary (delayed) bleeding, where meticulous surgical techniques, adequate hemostasis, and
appropriate postoperative care are essential to minimize this risk. While radiofrequency ablation and coblation
offer the advantage of cauterizing blood vessels during tissue removal, potentially reducing the incidence
of primary hemorrhage, secondary hemorrhage can occur due to infection, sloughing of necrotic tissue, or
disruption of blood clots. The choice of technique should consider the overall value proposition, balancing the
clinical benefits with the economic implications for the healthcare provider and the patient. In a controlled trial,
it was observed that there was no significant difference between monopolar electrocautery and radiofrequency
ablation regarding the return to regular activity and daily pain scores*”%.

Lowe et al. presented early (during initial stay/delayed discharge) and late postoperative hemorrhage rates
(requiring readmission after discharge) between 0.07 and 0.3% and 0.07-0.2%, respectively, depending on
the surgical technique used (suction diathermy and the traditional cold steel curette technique), Our mean
blood loss of 31 mL significantly improved over the 50-100 mL reported using standard methods. In other
radiofrequency studies, average blood loss during the operation was reported as 20-40 ml intraoperative,0-3%
postoperative blood loss, while in traditional adenoidectomy methods, they reported 36-55 ml intraoperative,
5-15% postoperative blood loss**-32,

Numerous studies have documented improved results since the inception of endoscopic techniques. For
instance, enhanced visualization and decreased recurrence rates have been linked to coblation and microdebrider-
assisted adenoidectomy. These techniques, however, frequently call for extended operating times. According to
research by Singh et al., the average operating time for coblation-assisted adenoidectomy was 20-30 min, which
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is longer than our results. It has also been noted that endoscopic adenoidectomy causes less blood loss than
conventional methods. Additionally, postoperative pain scores showed quick relief during the first month, which
aligns with results from studies using minimally invasive technologies®*-%.

There are similarities and advancements between our results and those of other studies. For example, because
of restricted visualization and challenges in guaranteeing complete tissue removal, traditional curettage-based
adenoidectomy frequently reports higher rates of intraoperative blood loss, complications, and recurrence due
to residual adenoid tissue.

Halitosis is a common postoperative complaint following adenoidectomy, often attributed to tissue
necrosis, bacterial colonization, or delayed healing. Our study reported halitosis in 2% of cases during the
first postoperative week, reduced to 1.1% by the end of the first month. These rates are consistent with the
expected prevalence of postoperative halitosis in endoscopic adenoidectomy but demonstrate a faster resolution
compared to traditional techniques. Previous studies have reported variable rates of halitosis based on the
surgical technique employed. Coblation-assisted adenoidectomy has been associated with halitosis rates as high
as 25% in the first week due to thermal effects on surrounding tissues. On the other hand, traditional curettage
methods report even higher rates, often exceeding 30%, likely because of incomplete tissue removal, suboptimal
healing environments, and high incidence of injury and infections, contributing to foul odour. In our study, we
used vigorous saline irrigation during the operation to decrease the thermal effect of radiofrequency power on
the adenoid tissue, and we removed any debris left behind during the operation. Another factor that contributed
to decreasing the rate of halitosis in our cases was using hydrogen peroxide at the end of every operation, which
decreases the infection rate and has an instant effect of debridement during the operation. Using an endoscope
decreased the need for more damage and added a better view to the surgical precision. Also, saline irrigation
and hydrogen peroxide during and after the operation decreased the heat and damage effect, decreasing the
halitosis rate. The early intervention with saline irrigation and antiseptics significantly improved recovery from
halitosis in coblation-assisted adenoidectomy. Results from the literature align with our study’s postoperative
outcomes, which included minimal halitosis and quick recovery from pain. The early intervention with saline
irrigation and antiseptics significantly improved recovery from halitosis in coblation-assisted adenoidectomy.
Results from the literature align with our study’s postoperative outcomes, which included minimal halitosis and
quick recovery from pain!”**-%7. The radiofrequency delivery parameters warrant careful evaluation of their
impact on postoperative pain levels compared to other radiofrequency-based and non-radiofrequency-based
techniques. Halitosis, or bad breath, can be a temporary consequence of adenoidectomy, arising from tissue
debris and bacterial colonization in the surgical site.

There are a few limitations to consider. First, because the study is a case series, it does not have a control
group, making it difficult to directly compare with other surgical methods. Because each case was performed
by a top surgeon at a single tertiary center, selection bias cannot be ruled out, which may have limited the
findings. The results validate endoscopic radiofrequency ablation as a safe, effective procedure. However, more
randomized controlled trials contrasting this approach with others, such as coblation and microdebrider, must
prove its superiority definitively.

Conclusion

Our study concludes by demonstrating the effectiveness, safety, and patient outcomes of endoscopic
radiofrequency adenoidectomy in pediatric patients. Adenoid volume reduction with radiofrequency is safe,
less painful, and has a lower recurrence rate. It also points out areas that require more research and development.

Data availability
The datasets used and analysed during the current study are available from the corresponding author on rea-
sonable request.
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