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B MAIN POINTS B ABSTRACT

* Children

with severe adenoid
hypertrophy (>50% nasopharyngeal
obstruction) exhibited significantly
higher PEDI-EAT-10 and CVHI-10
scores, indicating greater self-
reported severity of swallowing and
voice-related symptoms.

Self-reported dysphonia (CVHI-10
>9) and swallowing difficulties
(PEDI-EAT-10 >3) were most
prevalent in patients with severe
adenoid hypertrophy, whereas such
symptoms were rare or absent in
controls.

Adenoidectomy led to significant
postoperative improvements in
self-reported  swallowing  and
voice symptoms, as assessed by
questionnaire scores.

Aim: To evaluate self-reported swallowing difficulties and voice-related symptoms in children
with varying degrees of adenoid hypertrophy and in those who had undergone adenoidectomy.

Materials and Methods: Children aged 5--12 years diagnosed with adenoid hypertrophy were
included in this prospective cohort study. Patients were categorized into three groups based on
the degree of nasopharyngeal obstruction: no detectable adenoid hypertrophy (control), adenoid
hypertrophy occupying less than <50% of the nasopharyngeal space, and adenoid hypertrophy
occupying more than >50% of the nasopharyngeal space. Swallowing and voice functions were
assessed using validated self-report screening questionnaires: the Children’s Voice Handicap
Index-10 (CVHI-10) and the Pediatric Eating Assessment Tool-10 (PEDI-EAT-10). For patients
who underwent adenoidectomy, both questionnaires were re-administered one month postoper-
atively and compared with preoperative results.

Results: A total of 113 children (mean age 7.41 + 2.00 years) were included. Group comparisons
showed that PEDI-EAT-10 and CVHI-10 scores were significantly higher in Group 3 than in Group
1 (p<0.001). Adenoidectomy significantly reduced both scores postoperatively (p<0.001). Self-
reported dysphonia was observed in 15% of patients, and self-reported swallowing difficulties
in 25.7% of patients, with the highest prevalence in Group 3.

Conclusion: Severe adenoid hypertrophy was associated with greater patient-reported impair-
ments in swallowing and voice function compared with controls. Adenoidectomy led to signifi-
cant postoperative improvements in swallowing and voice symptoms, as assessed by screening
tools.
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B INTRODUCTION

The adenoid is lymphoid tissue located on the roof and pos-
Adenoid hypertrophy

leads to prominent symptoms such as nasal obstruction, snor-

terior wall of the nasopharynx [1].

ing, chronic oral breathing, and sleep-disordered breathing
in children [2]. The tonsils and adenoids, situated within
the vocal tract, can narrow the airway, hinder sound produc-
tion, and alter voice quality [3]. Enlargement of these struc-
tures may result in nasal obstruction, subsequent oral breath-
ing, and dehydration of the laryngeal mucosa. Indeed, it has

been demonstrated that even 15 minutes of oral breathing in
healthy adults increases phonation threshold and vocal effort
[4]. Mucosal dryness elevates vocal fold friction, leading to
vocal edema and fatigue. Furthermore, children with ade-
noid hypertrophy frequently present with speech disorders;
hyponasality commonly occurs because nasal resonance is re-

duced by the adenoids [5].

Adenoidectomy, performed alone or with tonsillectomy, is
a common procedure in pediatric otorhinolaryngology [6].
However, postoperative complications such as pain, bleeding,
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edema, nasopharyngeal stenosis, hypernasality, and velopha-
ryngeal insufficiency may occur [7]. Velopharyngeal dysfunc-
tion arises from inadequate closure during speech and swal-
lowing, resulting in hypernasality and nasal air escape or nasal
regurgitation of food [8]. Adenoid hypertrophy may play a
modulatory role in velopharyngeal closure, acting as a pas-
sive cushion that facilitates velar contact in some children;
therefore, adenoid hypertrophy alone is not considered a di-
rect cause of velopharyngeal insufficiency. Instead, velopha-
ryngeal function appears to depend on the balance between
upper airway anatomy and neuromuscular coordination, and
latent velopharyngeal insufficiency may become evident fol-
lowing adenoidectomy. Moreover, effective velopharyngeal
closure is relevant not only for speech but also for swallowing.

Incomplete nasopharyngeal closure may result in nasal air
escape or, less commonly, nasal regurgitation of food [8].
Adequate velopharyngeal function is essential for normal
speech development, and surgical interventions involving the
oropharynx and nasopharynx, such as adenoidectomy, may al-
ter the pharyngeal musculature and contribute to velopharyn-
geal insufficiency [9].

There is a close relationship among airway muscles, airway
anatomy, and the coordination of respiration and swallow-
ing. Chronic oral breathing may lead to muscle prolapse and
positional changes in orofacial structures [10]. In mouth-
breathing children, swallowing has been shown to involve al-
tered tongue activity patterns, with delayed and less coordi-
nated tongue—palate contact, reflecting impaired neuromus-
cular control during the oral phase of swallowing [10]. The
primary function of the upper airway is to facilitate the pas-
sage of air and food from the oral cavity to the oropharynx;
however, obstructive factors may disrupt this process, result-
ing in dysphagia during the pharyngeal phase [11]. Swallow-
ing consists of the oral preparatory, oral transit, pharyngeal,
and esophageal phases. During this process, food is chewed,
mixed with saliva, and transported to the pharynx by the
tongue, while the soft palate closes the choanae to prevent
nasal regurgitation and the pharyngeal muscles transfer the
bolus to the lower pharynx [12,13]. Effective swallowing re-
quires precise coordination between breathing and degluti-
tion, and studies have demonstrated that alterations in up-
per airway patency and nasal airflow can disrupt breathing—
swallowing coordination, leading to reduced swallowing ef-
ficiency [14]. Dysphagia may arise from various factors that
interfere with bolus transit or sensitivity at any stage of this
sequence [15]. Radiological, endoscopic, and manometric
methods used for definitive diagnosis are often invasive and
costly.

The aim of this study is to identify pediatric patients with
self-reported swallowing difficulties and voice-related symp-
toms among those with varying degrees of adenoid hypertro-
phy and after adenoidectomy, using two non-invasive screen-
ing questionnaires: the Children’s Voice Handicap Index-
10 (CVHI-10) and the Pediatric Eating Assessment Tool-10
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(PEDI-EAT-10). Although swallowing and voice functions
have been investigated in patients undergoing tonsillectomy,
studies focusing exclusively on adenoid hypertrophy remain
limited. Moreover, the evaluation of patient-reported swal-
lowing and voice symptoms following adenoidectomy has re-
ceived relatively little attention in the literature. Therefore,
this study aims to provide additional data on the association
between severity of adenoid hypertrophy and self-reported
swallowing and voice symptoms in the pediatric population.

E MATERIALS AND METHODS

This study was conducted on pediatric patients aged 5-12
years who presented to the Otorhinolaryngology (ENT) Out-
patient Clinic of the University Faculty of Medicine Hospital
and were diagnosed with adenoid hypertrophy. The age range
of 5-12 years was selected because children under 5 might
have difficulty understanding and completing the question-
naires, whereas children over 12 might exhibit voice changes
related to developmental factors that could affect the results.
Adenoidectomy was indicated for sleep-disordered breathing.

Exclusion criteria included craniofacial malformations (in-
cluding cleft palate), prior adenotonsillar surgery, neuromus-
cular disorders, systemic diseases, candidacy for tonsillectomy,
nasal septal deviation or hypertrophic obstructive turbinates,
tonsillar hypertrophy (grades 3 and 4), or palatal anomalies.

The study protocol was approved by the Kirikkale Univer-
sity Non-Interventional Research Ethics Committee (Date:
14.11.2024, Decision No: 2024.11.14). Written informed
consent was obtained from the parents of all participants, and
the principles of the Declaration of Helsinki were followed.

Assessment of adenoid size

All patients underwent flexible nasopharyngoscopy (Karl
Storz, Tuttlingen, Germany), and the degree of adenoid ob-
struction was assessed based on the proportion of the na-
sopharyngeal airway occupied by adenoid hypertrophy. The
“endoscopic adenoid percentage” was defined as the estimated
percentage of choanal obstruction caused by the adenoid hy-
pertrophy, visually determined during endoscopic examina-
tion. Each examination was independently evaluated by two
experienced otorhinolaryngologists who were blinded to the
questionnaire results. The adenoid size was categorized as
causing <50% or >50% nasopharyngeal obstruction by con-
sensus of the two observers. In cases of initial disagreement,
the recorded endoscopic images were reviewed jointly, and a
final decision was reached by consensus. This approach was
used to minimize inter-observer variability and improve mea-
surement reliability.

Study groups

All patients underwent a general ENT examination and flex-
ible nasopharyngoscopy (Karl Storz, Tuttlingen, Germany).
Based on the size of the adenoid hypertrophy in the nasophar-
ynx, patients were categorized into three groups:
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* Group 1 (Control group): The control group consisted
of patients who were referred for evaluation of nasal
obstruction or snoring but were found to have no de-
tectable adenoid hypertrophy on nasopharyngoscopic
examination (Figure 1a).

* Group 2: Children with adenoid hypertrophy occupy-
ing <50% of the nasopharynx (Figure 1b).

* Group 3: Children with adenoid hypertrophy occu-
pying >50% of the nasopharynx (Figure 1c) Most pa-
tients in this group were candidates for surgical treat-
ment. Those who underwent adenoidectomy were re-
evaluated in the first postoperative month.

Demographic data (age and sex) for all patients were recorded.
The participants were administered the Children’s Voice
Handicap Index-10 (CVHI-10) and the Pediatric Eating As-
sessment Tool-10 (PEDI-EAT-10) questionnaires. For Group
3 patients undergoing adenoidectomy, the same Question-
naires were re-administered at one month postoperatively,
and the preoperative and postoperative results were com-
pared. Validated parent- or self-reported questionnaires were
used as non-invasive tools to assess symptom severity and
functional impact related to voice and swallowing in the pe-
diatric population. Both CVHI-10 and PEDI-EAT-10 are
screening instruments and do not provide a definitive diag-

nosis of dysphonia or dysphagia.

Figure 1. Nasopharyngoscopic images: (a) absence of adenoid hyper-
trophy; (b) adenoidhypertrophy occupying <50% of the nasopharyngeal
space; (c) adenoid hypertrophy occupying >50% of the nasopharyngeal
space.

Children’s Voice Handicap Index-10 (CVHI-10)

The CVHI-10 is a self-assessment tool for pediatric dyspho-
nia, completed directly by children. It was developed by Ricci-
Maccarini et al. [16]. The scale consists of 10 items and as-
sesses how dysphonia affects the child’s daily life and their
perception of their voice disorder. In younger children, par-
ticularly those aged 5-7 years, the questionnaire was com-
pleted with parental assistance to ensure comprehension and
response accuracy. Responses are rated using a Likert scale
ranging from 0 to 3. The Turkish version of the CVHI-10
has been validated as a reliable and sensitive instrument for
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evaluating children’s perceptions of voice disorders [17]. The
internal consistency of the Turkish-CVHI-10 was 0.87. The
Cronbach’s alpha coefficient is considered good. The cut-oft
point of the Turkish version of the CVHI-10 is 9, whereas
in the original CVHI-10, it was 4. A CVHI-10 score of 9 or
higher is considered indicative of dysphonia [17].

DPediatric Eating Assessment Tool-10 (PEDI-EAT-10)

The Eating Assessment Tool-10 (EAT-10) is a widely used,
self-administered, symptom-specific outcome measure that
has been validated for clinical use [18]. Beyond assessing the
risk of dysphagia from the patients’ perspective, it also serves
as a valuable tool for identifying dysphagia symptoms and
evaluating their prevalence in associated clinical conditions
[19]. In children aged 5-7 years, the PEDI-EAT-10 was com-
pleted with parental assistance, whereas older children com-
pleted the questionnaire independently under supervision.

The PEDI-EAT-10 version consists of ten questions and is a
valid and reliable symptom-specific instrument for children,
with its validity demonstrated in Turkish pediatric popula-
tions [20,21]. An EAT-10 score greater than 3 was considered
indicative of aspiration risk [18].

Surgical technique (Adenoidectomy)

All surgical procedures were performed under general anes-
thesia with oral endotracheal intubation. The child was posi-
tioned supine in the Rose position, and adenoidectomy was
performed using the conventional curettage technique with

Figure 2. Conventional curettage technique performed using a Boyle-
Davis mouth gag.

https://doi.org/10.5455/annalsmedres.2025.11.356


https://doi.org/10.5455/annalsmedres.2025.11.356

Kandemir S. et al. Original Article Ann Med Res 2026;33(6):284-291
Table 1. Patient demographics and clinical characteristics.
Parameter Group 1 Group 2 Group 3 p
(No Adenoid) (<50% Adenoid) (>50% Adenoid)
(n=36) (n=36) (n=41)
Age 7.6741.82 7.3942.01 7.2042.15 0.591
Gender (Female/Male) 14/22 22/14 8/33 0.001
Endoscopic Adenoid Size, % 0 42.2+9.29 73.54110.62 <0.001
Bold values indicate statistical significance.
Table 2. PEDI-EAT-10 and CVHI-10 scores.
Group 1 Group 2 Group 3 p
(No Adenoid) (<50% Adenoid) (>50% Adenoid)
(n=36) (n=36) (n=41)
PEDI-EAT-10 0.6441.07 3.2244.24 6.2048.61 <0.001
CVHI-10 0.94£1.95 3.8144.45 6.0047.66 <0.001

All scores are given as meanSD. Bold values indicate statistical significance.

Table 3. Pre- and Postoperative PEDI-EAT-10 and CVHI-10 scores in ade-
noidectomy patients.

Group 3 (>50% Adenoid)
(n=30 Undergoing adenoidectomy)

PEDI-EAT-10

Preoperative 2.00 (0.00-10.25)

Postoperative 0.00 (0.00-1.25)
p <0.001
CVHI-10

Preoperative 2.50 (0.00-8.25)
Postoperative 0.00 (0.00-2.00)
p <0.001

All scores are given as median (25th-75th percentile). P-values were obtained using
the Wilcoxon signed-rank test. Bold values indicate statistical significance.

the aid of a Boyle-Davis mouth gag (Figure 2). A nasopharyn-
geal pack was placed for five minutes. After removal of the
pack, hemostasis was achieved, and the procedure was com-
pleted. No serious intraoperative or postoperative complica-
tions occurred.

Statistical analysis

All statistical analyses were performed using IBM SPSS Statis-
tics, version 21.0 (Armonk, NY: IBM Corp.). The distri-
butions of the variables were assessed using both analytical
(Kolmogorov—-Smirnov test) and visual methods (histograms
and probability plots). Categorical variables were compared
using the chi-square test or Fisher’s exact test, as appropriate.
Continuous variables were analyzed by one-way analysis of
variance (ANOVA) or the Kruskal-Wallis test, depending on
their distributional characteristics. For within-group compar-
isons of preoperative and postoperative measurements in pa-
tients undergoing adenoidectomy, the Wilcoxon signed-rank
test was used because the paired data were not normally dis-
tributed. Post-hoc pairwise comparisons were adjusted using
the Bonferroni correction. Results are presented as counts

and percentages for categorical variables, mean + standard
deviation for normally distributed continuous variables, and
median with interquartile range (25%-75% percentiles) for
non-normally distributed continuous variables. A post hoc
power analysis was performed using the observed effect size
(Cohen’s d = 0.88) obtained from the comparison between
Group 1 and Group 3 on both the PEDI-EAT-10 and CVHI-
10 scores. At a two-tailed significance level of 0.05 (95% con-
fidence), the achieved statistical power exceeded 0.95, indi-
cating that the sample size was sufficient to detect clinically
meaningful differences between groups.

B RESULTS

A total of 113 pediatric patients with a mean age of 7.41
2.00 years were included in the study. Of these, 44 were fe-
male (38.9%) and 69 were male (61.1%). The overall mean
Children’s Voice Handicap Index-10 (CVHI-10) score was
3.69 £ 5.72, and the overall mean Pediatric Eating Assessment
Tool-10 (PEDI-EAT-10) score was 3.48 + 6.15. Demographic
and clinical characteristics of the patients are presented in Ta-
ble 1. There were no significant differences in age among the
groups (p>0.05). However, sex distribution differed signifi-
cantly among groups (p = 0.001), with a higher proportion
of females in Group 2 and of males in Groups 1 and 3. En-
doscopic adenoid percentage also differed significantly among
groups (Table 1). Group 2 had a mean adenoid percentage of
42.2 %+ 9.29%, whereas Group 3 had a mean adenoid percent-
age of 73.54 + 10.62%.

Group PEDI-EAT-10 and CVHI-10 scores are shown in Ta-
ble 2. A significant difference was observed in PEDI-EAT-10
scoresamong the groups (p<0.001). Post hoc analysis revealed
that this difference was attributable to higher scores in Group
3 than in Group 1 (p<0.001). The magnitude of this differ-
ence was large (Cohen’s d = 0.88, 95% CI: 0.41-1.35). No
significant differences were found between Groups 1 and 2 (p
= 0.178) or between Groups 2 and 3 (p = 0.077). CVHI-10
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Table 4. Distribution of self-reported dysphonia and swallowing difficulties across the study groups.

Parameter Group 1 Group 2 Group 3 Total

(No Adenoid) (<50% Adenoid) (>50% Adenoid)

(n=36) (n=36) (n=41)

Normal Voice/ Self-reported dysphonia symptoms (CVHI-10 >9) 36/0 30/6 30/11 96/17
Percentage (%) 100%/0% 83.3%/16.7% 73.2%-26.8% 85.0%-15.0%
Normal Swallowing/ Self-reported swallowing difficulties (PEDI-EAT-10 >3) 351 26/10 23/18 84/29
Percentage (%) 97.2%-2.8% 72.2%27.8% 56.1%-43.9% 74.3%-25.7%
All values are presented as number (n) and percentage (%).
scores also differed significantly among the three groups. Post  increased self-reported dysphonia symptoms.  After ade-

hoc analysis showed that the difference was driven by higher
scores in Group 3 compared with Group 1 (p<0.001), with a
large effect size (Cohen’s d = 0.88, 95% CI: 0.41-1.35). No
significant differences were observed between Groups 1 and 2
(p = 0.078) or between Groups 2 and 3 (p = 0.230).

In Group 3, 30 patients underwent adenoidectomy and 11
did not. Pre- and postoperative PEDI-EAT-10 and CVHI-10
scores for the surgical subgroup are presented in Table 3. Both
PEDI-EAT-10and CVHI-10 scores improved significantly af-
ter adenoidectomy (p<0.001), indicating that the procedure
reduced the symptom burden.

The risk of dysphonia (CVHI-10 >9) was observed in 15%
of patients (Table 4). The highest prevalence was noted in
Group 3 (26.8%), whereas no patients in Group 1 exhibited
this risk. In Group 3, four of the 11 nonsurgical patients
and seven of the 30 surgical patients exhibited risk of dyspho-
nia preoperatively. Among the surgical subgroup, 23 patients
had normal voice, while 7 exhibited risk of dysphonia before
surgery. At the first postoperative month, only one patient
continued to exhibit risk of dysphonia.

A Risk of dysphagia (PEDI-EAT-10 >3) was identified in
25.7% of patients (Table 4). The highest prevalence was noted
in Group 3 (43.9%), while Group 1 had the lowest prevalence
(2.8%). In Group 3, five of the 11 nonsurgical patients exhib-
ited a risk of dysphagia. Among the 30 patients who under-
went adenoidectomy, 13 exhibited risk of dysphagia preoper-
atively, but only two continued to exhibit risk of dysphagia
postoperatively.

B DISCUSSION

Hypertrophic adenoids may facilitate velopharyngeal closure
by narrowing the space between the soft palate and the poste-
rior pharyngeal wall. Their removal during adenoidectomy
suddenly enlarges this space, which can cause transient hy-
pernasality, whereas hypertrophy itself may lead to hyponasal-
ity [5, 22-24]. Because the vocal tract acts as an acoustic res-
onator, any structural alterations of the oral or pharyngeal
cavities can modify resonance characteristics and affect per-
ceived voice quality [3,25].

In this study, larger adenoid size was associated with higher
Children’s Voice Handicap Index-10 (CVHI-10) scores and

noidectomy, CVHI-10 scores improved significantly, indi-
cating a positive effect of surgery on voice-related quality
of life. These findings suggest that mechanical obstruction
and altered resonance due to adenoid hypertrophy predom-
inantly influence patients subjective perception of voice, as
reflected by patient-reported outcome measures. Although
CVHI-10 scores were higher in Group 3 than in Group 2,
the lack of a statistically significant difference between these
two groups may suggest that once adenoid hypertrophy ex-
ceeds a certain threshold of nasopharyngeal obstruction, fur-
ther increases in size do not proportionally worsen perceived
voice-related symptoms. Previous research has yielded com-
parable findings. Salami et al. reported a significant im-
provement in Voice Handicap Index (VHI) scores after ton-
sillectomy and/or adenoidectomy [26]. Naraghi et al. ob-
served postoperative improvements in Pediatric Voice Handi-
cap Index (PVHI) and Pediatric Voice-Related Quality of Life
(PVRQOL) scores among 86 children who underwent ade-
notonsillectomy [27]. Similarly, Karakurt et al. found im-
proved PVHI scores among children with tonsillar hypertro-
phy after adenotonsillectomy, although objective acoustic pa-
rameters remained unchanged; this parallels our observation
that symptom-based voice outcomes improve following relief
of upper airway obstruction [28].

Abdel-Aziz et al. showed that children with severe adenoid
hypertrophy frequently exhibited preoperative hyponasality
and transient postoperative hypernasality, which typically re-
solved within three months, reflecting temporary resonance
adaptation after surgery [29]. Pinto et al. also reported im-
proved nasal resonance following adenoidectomy or adeno-
tonsillectomy, without significant changes in acoustic para-
meters [3].
ings suggest that adenoidectomy may improve perceived voice

Together with the present results, these find-

quality, even in the absence of objective acoustic assessmentin
the present study.

Liu et al. found no significant differences in acoustic para-
meters after tonsillectomy with or without adenoidectomy.
However, acrodynamic analyses demonstrated increased max-
imum phonation time and reduced subglottic pressure, sug-
gesting improved phonatory efficiency postoperatively [30].
These physiological improvements may explain the postop-
erative reduction in CVHI-10 scores observed in our cohort.
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Brkic etal. evaluated 1,258 pediatric patients undergoing ade-
notonsillectomy, tonsillectomy, or adenoidectomy and ob-
served transient postoperative increases in fundamental fre-
quency and decreases in jitter and shimmer values, indicating
voice-parameter fluctuations [31], which is consistent with
the early postoperative improvement seen in our surgically
treated patients.

Lundeborg et al. compared tonsillectomy plus adenoidec-
tomy with tonsillotomy plus adenoidectomy in 67 children
and reported preoperative hyponasality and altered acoustic
parameters. Postoperatively, perceptual voice quality normal-
ized, although minor acoustic differences persisted; these did
not differ significantly between surgical methods [S]. This
aligns with our findings that subjective voice outcomes im-
proved following adenoidectomy. Inja et al. observed im-
provements only in subjective measures [32]. Furthermore,
a meta-analysis by Wang et al., including 23 studies and 2,154
children, reported mild improvements in shimmer and the
soft phonation index at one month postoperatively, but no
significant changes at three months, suggesting that postop-
erative voice alterations are usually transient [33], indicating
that the primary benefit of adenoidectomy may be symptom
relief rather than sustained acoustic modification. In contrast,
Lee et al. demonstrated significant postoperative reductions
in both perceptual and acoustic voice parameters, includ-
ing PVHI, jitter, shimmer, and noise-to-harmonic ratio, sug-
gesting more sustained voice improvement following surgery
[25]. These discrepancies may be attributable to heterogene-
ity among studies, including differences in patient popula-
tions, surgical procedures, follow-up duration, and outcome
measures.

In the present study, self-reported swallowing difficulties
(PEDI-EAT-10>3) were detected in 25.7% of all participants,
with the highest prevalence observed in the group with se-
vere adenoid hypertrophy (43.9%). This finding suggests
that enlarged adenoids may contribute to swallowing difh-
culties in children by mechanically interfering with normal
bolus passage and oropharyngeal coordination. Group 3,
with the highest mean adenoid percentage (73.54 + 10.62),
also exhibited significantly higher PEDI-EAT-10 scores than
Group 1 (p<0.001), indicating a dose—response relationship
between adenoid size and symptom severity. The absence
of a significant difference between Groups 2 and 3 may
reflect compensatory swallowing mechanisms or symptom
adaptation once moderate obstruction is present, limiting
further symptom escalation despite increasing adenoid size.
Furthermore, in Group 3 patients in patients who under-
went surgery, postoperative evaluations revealed significant
decreases in PEDI-EAT-10 scores (p<0.001), while the preva-
lence of self-reported swallowing difficulties decreased from
43.3% to 6.6%, indicating that adenoidectomy effectively alle-
viated swallowing-related symptoms. These results align with
previous evidence demonstrating that adenotonsillar hyper-
trophy can impair oral motor and swallowing function.
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Lundeborg et al., evaluated children using the Nordic Orofa-
cial Test—Screening (NOT-S) and reported marked improve-
ment in preoperative oral motor difficulties, such as chew-
ing and swallowing, six months after adenotonsillar surgery
[34]. This is consistent with our findings that relief of up-
per airway obstruction is associated with improvement in
swallowing-related symptoms. Similarly, de Oliveira Branco
et al., described persistent alterations in swallowing dynam-
ics, including reduced labial seal and vallecular residue, even
years after adenotonsillectomy, suggesting that subtle func-
tional adaptations may persist [35], suggesting that although
symptom-based improvement is common, subtle functional
adaptations may persist beyond clinical recovery. Walsh et al.
also demonstrated significant postoperative improvement in
feeding behavior, assessed by the Pediatric Eating Assessment
Tool, particularly in meal fatigue and avoidance of chewable
foods, thereby confirming the beneficial impact of adenoton-
sillectomy on feeding efficiency [36]. This finding parallels the
significant reduction in PEDI-EAT-10 scores observed in our
surgical cohort.

Collectively, these findings indicate that adenoid hypertro-
phy is associated with measurable impairment in swallowing,
which can be substantially reduced following adenoidectomy.
However, the persistence of subtle or long-term orofacial mo-
tor adaptations, as reported by de Oliveira Branco et al., un-
derscores the importance of postoperative follow-up, particu-
larly in children with severe preoperative obstruction [35].

A major strength of this study lies in its prospective de-
sign and the inclusion of a relatively large pediatric cohort
with clearly defined diagnostic criteria. The use of validated
questionnaires (PEDI-EAT-10 and CVHI-10) allowed for the
standardized assessment of swallowing and voice functions.
Moreover, preoperative and postoperative comparisons pro-
vided valuable insights into functional recovery following ade-
noidectomy.

However, the absence of a phoniatric unit and a speech thera-
pist limited the ability to perform objective acoustic and swal-
lowing analyses. Although instrumental diagnostic meth-
ods such as videofluoroscopic swallowing study (VFSS) and
fiberoptic endoscopic evaluation of swallowing (FEES) are
considered the gold standard for detecting swallowing disor-
ders, they were not included because they are invasive, costly,
and often impractical in pediatric populations. In addition,
the unequal gender distribution among the study groups and
the relatively small number of patients undergoing adenoidec-
tomy may limit the generalizability of the findings.

# CONCLUSION

This study demonstrates that adenoid hypertrophy negatively
affects self-reported swallowing difficulties and voice-related
symptoms in children, particularly when nasopharyngeal ob-
struction exceeds 50%. Functional impairment was signifi-
cant only in those with severe obstruction, compared with
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controls, as assessed using validated self-report screening ques-
tionnaires rather than by directinstrumental evaluation. Ade-
noidectomy led to marked improvements in patient-reported
outcomes for swallowing and voice, emphasizing its role in al-
leviating symptom burden. Because these findings are based
on screening tools (PEDI-EAT-10 and CVHI-10), they reflect
perceived functional impact rather than objectively measured
swallowing or voice function. Incorporating subjective tools
such as the PEDI-EAT-10 and CVHI-10 as initial screening
instruments may aid clinical evaluation; however, objective
instrumental assessments (e.g., VESS or FEES) should be con-
sidered in future studies to confirm and further characterize
functional outcomes.
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