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Background and Objectives The most common cause of snoring in children is enlarged
tonsils and adenoids. However, there is insufficient evidence to determine whether the subjec-
tive measurement of tonsil hypertrophy, the most common prevailing method, reflects the ac-
tual tonsil size and volume. Therefore, we tried to determine whether the subjective grading
of tonsil size and actual tonsil volume is related, and whether tonsil volume, weight, and ade-
noid index are correlated with the acoustic analysis of snoring.

Subjects and Method The study was conducted on 21 children between the ages of 4 and
15 who came for tonsillectomy and adenoidectomy due to snoring symptoms. The degree of
adenotonsillar hypertrophy was measured using the Brodsky grading scale and adenoid index.
After tonsillectomy, the volume and weight of resected tonsil were measured. For acoustic

Received  May 10,2022 analysis, the Praat software was used to determine formant frequency and sound intensity. A
Revised  June 15,2022 linear regression model and a dummy variable were used to determine the correlation between
Accepted  June 20, 2022 the quantitative values of tonsil, adenoid and the result of acoustic analysis.
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Conclusion The study confirmed that the acoustic analysis of pediatric snoring could be a
screening test to predict tonsil volume and changes in the vocal tract due to tonsil hypertrophy.
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Table 1. Demographic characteristics of the patients (n=21)

Characteristics Value
Male 14 (66.6)
Female 7 (33.3)
Age (years) 6.71+2.29
BMI (kg/m?) 19.27+4.18
Brodsky grade 3.05+£0.58
Adenoid index 0.55+0.09
Tonsil volume (mL) 7.32+1.38
Tonsil weight (g) 14.58+4.23

Data are presented as n (%) or mean + standard deviation.
BMI, body mass index

Table 2. Brodsky tonsil grading scale

Grade
0  Tonsils are situated in the tonsillar fossa, with no

Grading criteria

impingement on the oropharyngeal airway

1 Tonsils sit just outside of the tonsillar fossa with
obstruction of less than 25 per cent of the airway

2 Tonsils are readily seen in the airway-25 to 50 per cent
of the airway is obstructed

3 Tonsils denote a 50 to 75 per cent obstruction of the
airway

4 Tonsils involve a greater than 75 per cent obstruction
of the airway
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Fig. 1. Measurement of tonsillar weight and volume after tonsillectomy. We measured the weight by placing the surgically removed tonsil on
an electronic balance (A) and tonsil volume by putting the tonsil tissue removed by surgery into a measuring cylinder containing water (B).

Fig. 2. Adenoid (A) was measured along the line perpendicular to
point A’ (the maximal convexity along the inferior margin of the ad-
enoid shadow) to its intersection, with line B drawn along the straight
part of the anterior margin of the basiocciput. The nasopharyngeal
space (N) was measured as the distance between the posterosupe-
rior edge of the hard palate and anteroinferior edge of the spheno-
basioccipital synchondrosis. The adenoid-nasopharynx ratio was
calculated by dividing A by N.
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Table 3. Actual tonsil volume according to Brodsky tonsil grade
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Tonsil volume (mL) Grade Il (n=2)

Grade il (n=14)

Grade IV (n=4) p-value
Median (range) 7.0 (6.0~7.5) 6.9 (5.5-9.8) 9.0 (6.0-11.0) 0.260
Mean +standard deviation 6.83£0.76 7.02+1.04 8.75+2.22 0.073
y=38.60+0.40*x, p-value=0.756 y=45.54-0.41*x, p-value=0.282
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Fig. 3. Relationship between quantitative values of tonsil and adenoids (tonsil volume, weight, Brodsky tonsil grade, adenoid index) and
snoring sound intensity. There was no significant relationship between adenotonsillar quantitative values and snoring sound intensity.
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Fig. 4. Relationship between tonsil volume and formant frequencies (F,, F,, F; and F,). Tonsil volume showed a significant negative cor-
relation with F,, and F,, but no significant correlation with F; and F,. Tp<0.05.
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Fig. 5. Relationship between tonsil weight and formant frequencies (F,, F,, F; and F,). The tonsil weight did not show a significant cor-

relation with any of F,, F,, F;, and F,.
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Fig. 7. Relationship between adenoid index and Formant frequencies (F,, F,, F; and F,). The adenoid index showed a significant negative
correlation with F,, but no significant correlation with F,, F, and F,. Tp<0.05.
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