
17

THE  NEW  ARMENIAN  MEDICAL  JOURNAL 
Vol .10  (2016) ,  Nо 3, p . 17-26

ANAlyTicAl review

INFLUENCE OF CHRONIC INFLAMMATION OF PALATAL TONSILS 
AND TONSILLECTOMY ON ACOUSTIC CHARACTERISTICS OF VOICE

SviStuShkin v.M., StaroStina S.v., avetiSyan e.ye.*
Department of Otorhinolaryngology, First Moscow State Medical University I.M. Sechenov, Moscow, Russia

ABSTrAcT

Vocal tract consists of aerodynamic (or energetic), vibratory and resonator systems, and speech pro-
duction is possible only when all the three systems harmoniously interact. The problem of laryngopathy 
influence on the vocal function is studied quite well. On the other hand, an effect of chronic inflammatory 
conditions of ENT organs, particularly chronic tonsillitis and tonsillectomy, on the vocal function is not 
completely understood yet. Chronic tonsillitis occurs in 5-10% of adult population, while post-tonsillec-
tomy complications reach up to 20%. Few investigations in this area are ambiguous. Some publications 
report about positive influence of tonsillectomy on acoustic parameters of the voice, while the other ones 
report that in persons whose profession does not imply lots of vocalization, the changes of acoustic char-
acteristics of the voice are non-significant after tonsillectomy. This review summarizes the data of research 
investigations, which used such survey techniques as computational acoustic analysis of voice including 
voice spectrography, phonetography, as well as video-laringo-stroboscopia, endoscopic examination of 
nasopharynx, and special-purpose questionnaires.

Progression of velopharyngeal insufficiency plays an important role in worsening of acoustic parameters 
of the voice after tonsillectomy. Considering the diversity of voice acoustic parameters, such parameters as 
maximum phonation time, fundamental frequency, frequency and amplitude voice instability, phonetogram, 
spectrogram, and values of the initial four formants (F1, F2, F3, F4) are of particular interest for impartial 
assessment of voice quality. Transient hypernasality sometimes follows tonsillectomy due to a postoperative 
edema and/or pain syndrome. If hypernasality persists for a long in a postoperative period, it is probably 
caused by cicatrical changes of the soft palate. The influence of tonsillectomy on the voice should be moni-
tored in dynamics, since the result of that influence, according to literature data, depends on the point of the 
postoperative period – in the nearest postoperative period, voice worsening takes place, but at a later stage, 
the changes are not so unambiguous. The influence of the simple form of the chronic tonsillitis on voice 
acoustic parameters is of special interest. Sporadic literature data show that a course of washing of the ton-
sil lacunas leads to significant improvements in the majority of acoustic characteristics of the voice.

This review presents the modern level of studies about the impact of chronic tonsillitis and tonsillec-
tomy on acoustic characteristics of the voice.
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thoracic cage, etc.). Voice and speech formation are 
possible only when all of these systems interact har-
moniously with the central nervous system [Han D 
et al., 2012; Vasilenko Yu, 2002]. As a part of reso-
nator system of the vocal apparatus, palatal tonsils 
influence voice and speech. It is supposed that this 
effect takes place due to two reasons. First, palatal 
tonsils influence the quality of resonance in the 
vocal tract via three-dimensional effect [Liu X et al., 
2015]. Second, palatal tonsils influence nasal reso-
nance and articulation due to their tissue character-
istics [Shirley W et al., 2010].

introduction

Vocal tract consists of three systems: aerody-
namic or energetic (lungs), vibratory (Ferrein’s 
cords) and resonator (upper and lower resonators, 
which are anatomically situated above and below 
the larynx, accordingly – the nasal cavity and para-
nasal sinuses, the pharynx, the oral cavity, lungs, the 
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It is well-known that the palatal tonsils are a 
part of the mucosa-associated lymphoid tissue sys-
tem which provides barrier function of the mucous 
membrane producing secretory immunoglobulins 
[Bykova V, 1999]. They are not only the organ of 
the secondary immune system, which protects 
against pathogenic microorganisms, but also a site 
of recurrent inflammatory process. Chronic tonsil-
litis takes place in 5-10% of the adult population 
[Shadyev Kh et al., 2002], and the frequency of 
post-tonsillectomy complications reaches up to 
20% [Seshamani M et al., 2014].

The effect of chronic inflammatory conditions 
of ENT organs, chronic tonsillitis and tonsillec-
tomy on the vocal function is not completely un-
derstood at the present moment [Chuma A et al., 
1999; Mora R et al., 2009; Celebi S et al., 2011; 
Atan D et al., 2016].

Tonsillectomy is one of the most frequent 
surgical operations performed by an otorhinolar-
yngologist. Tonsillectomy is approved if there is 
a decompensated chronic tonsillitis, or if there is 
a respiratory obstruction associated with hyper-
trophy of palatal tonsils, asymmetrical hypertro-
phy and tonsil neoplasms [Seshamani M et al., 
2014]. Postoperative complications can include 
bleeding, the pain syndrome, wound infection 
and changes of the voice [Maryn Y et al., 2004; 
Ramos S et al., 2013].

The aim of this work is to analyze and system-
atize available Russian and foreign literature de-
voted to the influence of chronic inflammation and 
removal of palatal tonsils on acoustic characteris-
tics of voice.

Hypertrophic palatal tonsils can cause so-called 
“potato in one’s mouth” effect, which arises due to 
amphoric resonance – the “cul-de-sac” resonance. 
The amphoric resonance affects qualitative charac-
teristics of the voice when the air is caught in a 
trap with a single exit. This phenomenon can take 
place in various parts of the vocal tract. In the oro-
pharynx, it can be caused by excessive tension of 
pharyngeal muscles, tension and retraction of the 
tongue and enlargement of the palatal tonsils. En-
larged palatal tonsils can cause distortion of such 
sounds as /z/, /d/, /g/, which are replaced by /s/, /t/ 
and /k/. When hypertrophy of palatal tonsils takes 
place, enlarged palatal tonsils shift the tongue for-
ward occupying the area where the tongue’s back-

end has to lie during phonation of back-vowel pho-
nemes. The sound gets amphoric and muffled in 
every place where there is the “cul-de-sac” reso-
nance. After tonsillectomy, the resonance cavity 
enlarges; thereby acoustic parameters of the voice 
get better [Mora R et al., 2009]. 

There are some reports stating that voice qual-
ity can get worse after tonsillectomy, because ve-
lopharyngeal insufficiency sometimes arises after 
operation. Also, tonsillectomy can provoke con-
siderable pain syndrome in the nearest postopera-
tive period, particularly during swallowing and 
talking. Postoperative pain can disturb soft palate 
closing, while it is known that phonation of cer-
tain sounds is normal only when oral and nasal 
cavities are completely disconnected. In general, 
this phenomenon is transitory and it disappears in 
several weeks. However, it grows into a habit in 
some patients so that they need a short-term vocal 
therapy [Chuma A et al., 1999]. Furthermore, 
American scientists believe that in the long-term 
period, tonsillectomy does not significantly affect 
voice and speech in persons whose profession 
does not imply lots of vocalization, because it 
does not influence phonatory function of the lar-
ynx and consequently, should not affect vibration 
frequency of Ferrein’s cords during phonation 
[Celebi S et al., 2011; Atan D et al., 2016].

Voice assessment includes acoustic testing and 
aerodynamic analysis. Acoustic testing comprises 
subjective and objective estimations [Liu X et al., 
2015; Shilenkova V, 2015]. Acoustic parameters 
impartially reflect qualitative and quantitative 
voice characteristics. The major objective acous-
tic parameters are: maximum phonation time – in 
other words, it is called duration of phonatory ex-
piration – it depends on the completeness degree 
of glottic closure; basic frequency (marked as F0) 
is determined by the intensity of the vocal cords’ 
vibration and it depends on their length, thickness 
and tension; Jitter – the rate of instability of voice 
frequency; Shimmer – the rate of instability of 
voice amplitude; dysphonia index  – a complex 
index assessing acoustic parameters of the voice; 
harmonics-to-noise ratio, and S/Z ratio. S/Z ratio 
is experimentally determined as follows: a patient 
takes a maximum deep breath, then, in his own 
comfort loudness, the patient spells a sound /s/ 
keeping his teeth closed and without straining. 
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Then, in the same way, the patient spells a sound 
/z/, and an examiner calculates sound /s/ to sound 
/z/ duration ratio. In normal condition, this ratio 
amounts to one. If this ratio is more than 1.40, we 
have to suspect some reason for vibration impair-
ments having place in one of the vocal cords or in 
both of them. F0 is in charge of vocal cord vibra-
tion frequency. Harmonics-to-noise ratio reflects 
the noise turbulence level depending on glottic 
air leak during phonation [Shadyev Kh et al., 
2002; Williamson G, 2014; Liu X et al., 2015; 
Shilenkova V, 2015].

The most general parameters used in the analy-
sis of the aerodynamic system are maximum pho-
nation time and subglottic pressure. Maximum 
phonation time is in charge of the longest time of 
vowel pronunciation after a deep breath. Subglot-
tic pressure is an important factor affecting voice 
formation [Liu X et al., 2015].

Among other techniques allowing impartial as-
sessment of voice characteristics, there is an as-
sessment of formant frequency characteristics. 
Spectrography enables to divide the voice into 
components (overtones), which represent phona-
tory sounds graphically [Chitkara P et al., 2003]. 
The formant belongs to peaks of the complex 
sound’s harmonic spectrum which derives from 
the resonance type of the source. Owing to their 
resonance origin, they tend to be constantly identi-
cal while their fundamental frequency changes 
[Forming the Vowel Sounds, 1995]. Vowels with 
high tongue position, i.e. /i/ and /u/, have low first 
formant (F1), vowels /e/ and /a/ – high F1. Taking 
into consideration the fact that voice intensity 
(strength) is recorded as changes in the signal co-
lour, from dark to light, this method is considered 
to be ideal for studying intensities of each voice 
overtone [Shilenkova V, 2015].

During phonation, the formants represent res-
onant frequencies of the vocal tract. The formants 
can be identified when there are huge concentra-
tions or energy peaks in the spectrogram of the 
voice sample. In other words, the formant is the 
range of frequencies where the phoneme has the 
most distinct and typical tone. Although all pho-
nemes have their own formants, vowel formants 
can be identified easier. Nearly all formants have 
such characteristic feature as heightening and en-
ergy attenuation at all frequencies, resulting from 

repeated opening and closing of the human vocal 
tract. On average, such a repeated opening and 
closing happens in males 125 times per second, in 
females – 250 times per second. That frequency 
conveys a sense of tone (higher frequencies turn 
into higher tones). The formant values can vary 
between people, however, when interpreting 
them, we can recognize sound colours, which do 
not depend on a particular frequency, and identify 
different phonemes with high probability [Chit-
kara P et al., 2003].

Subjective acoustic analysis
There are following techniques of the sub-

jective acoustic analysis: the use of voice hand-
icap index and voice-related quality of life 
questionnaires, as well as their modifications, 
and assessment of subjective voice properties 
with the GRBAS scale [Khami M et al., 2015; 
Shilenkova V, 2015].

There are several modifications of the voice 
handicap index questionnaire: voice handicap 
index-10 and 30, as well as pediatric voice handi-
cap index, which find application in child popula-
tion. However, da Costa de Ceballos A.G. reported 
in his scientific paper that voice handicap index-10 
should not be used in investigations on a popula-
tion because it is not suitable for such studies. He 
also tested 476 teachers from elementary and sec-
ondary municipal public schools in Salvador, 
Bahia using the voice handicap index-10 question-
naire. This questionnaire showed low sensitivity 
level [da Costa de Ceballos A et al., 2015].

N. Devakanta and co-authors studied 50 pa-
tients (32 girls and women, and 18 boys and men) 
who were 5 or more years old. All patients had 
undergone bilateral tonsillectomy due to the re-
current quinsy. All patients with inherent nasal 
and palatal anomalies, as well as patients having 
voice mutation, were excluded from the study. 
Patients were asked to pronounce vowels /a/, /i/, 
/u/, and their voices were recorded a day before 
the surgical operation, a week and a month after 
surgery. Then the records were analyzed by the 
computer program – Dr. Speech Software Version 
4. In this study, the age group 5 to 11 received 
maximum number of tonsillectomies (32% of the 
total number of tonsillectomies), while the age 
group 19 to 25 received minimum number (18% 
of the total number of tonsillectomies). The sci-
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entists assessed the following voice parameters: 
Hoarse, Harsh and Breathy. This study revealed 
that the mean examination results before and after 
surgery did not show significant difference (p > 
0.05) [Devakanta N et al., 2015].

A series of authors examined changes in aero-
dynamic parameters of the voice after tonsillec-
tomy and without tonsillectomy. The scientists 
evaluated F0, harmonics-to-noise ratio, Jitter, 
Shimmer and voice turbulence index. Postopera-
tive maximum phonation time increased, and sub-
glottic pressure decreased as compared to preop-
erative values of those parameters. Prolonged 
maximum phonation time implies enhancement of 
long-continued pronunciation capacity, and de-
creased subglottic pressure means facilitation of 
voice formation. The authors conclude that tonsil-
lectomy combined with adenotomy, as well as 
without adenotomy, plays a positive role in voice 
formation [Liu X et al., 2015].

Saida H. and Hirose H. examined 20 patients be-
fore and after tonsillectomy. The scientists mea-
sured the distance between anterior and posterior 
palatine arches, accordingly. The distance between 
anterior palatine arches tended to get slightly nar-
rower in two weeks after surgery and later on. Ex-
amination on the 4th week after surgery revealed 
that the distance between posterior palatine arches 
got slightly wider. Any consecutive changes in F0, 
F1 and F2 were not revealed after the surgical op-
eration. Although F3 tended to descend, tonsillec-
tomy did not cause appreciable acoustic changes in 
Japanese [Saida H, Hirose H, 1996].

The influence of two different tonsillectomy 
techniques on the voice – thermal welding and 
cold knife tonsillectomy were studied by Celebi 
S. and co-authors. The scientists evaluated the 
values of F0, Jitter, Shimmer, harmonics-to-noise 
ratio, and the values of the initial four formants 
(F1, F2, F3, F4) for the vowels /a/, /e/, /i/, /u/ and 
/o/. They made intergroup comparison between 
preoperative and postoperative parameters of for-
mant frequencies. F1 for /a/ in the group sub-
jected to the “cold” tonsillectomy and for /i/ in 
the group subjected to high-energy surgery, F2 
for /u/ in the group subjected to high-energy sur-
gery, and F3 for /u/ in the group subjected to the 
“cold” tonsillectomy were found to come down. 
It was additionally revealed that F0 also came 

down after the surgical operation. However, the 
changes revealed were estimated as statistically 
insignificant, and the authors concluded that there 
is no difference in the influence that the conven-
tional “cold” tonsillectomy and high-energy sur-
gery exert on the voice [Celebi S et al., 2011].

The values of F0 and of the initial three for-
mants were examined in a week before tonsillec-
tomy and in 3 months after it. In this study, 20 pa-
tients aged 21 to 37 (29 on average) years took part 
(13 men and 7 women). All the patients underwent 
tonsillectomy using local anesthesia with regard to 
recurrent episodes of quinsy. After the surgical op-
eration, F0, and F1, F2, F3 formants showed statis-
tically insignificant changes in women. In men, F1 
and F2 formants revealed statistically significant 
changes after tonsillectomy, leading diagnostic pa-
rameters upwards, as well as downward. As a re-
sult, scientists made a proposition to inform pa-
tients, whose profession implies lots of vocaliza-
tion, of potential postoperative voice changes. Ac-
cording to the questionnaire, none of the patients 
noticed any voice changes after the surgical opera-
tion [Kandoğan T, Özüer M, 2006].

Ilk H.G. and co-authors found in their scien-
tific research that some parameters of the speech 
changed after tonsillectomy. Those changes af-
fected mainly F3 (formant’s center frequency) 
and B3 (formant frequency range) for the vowel 
/o/, when B1 and B2 for the vowel /a/ decreased 
slightly. Harmonics-to-noise ratio also decreased 
slightly indicating less nasalized vowels. Also, 
the scientists found that hushing, pharyngeal 
consonant /h/ got worse. The larger tonsils were, 
the more changes in the speech spectrum were 
observed. The authors concluded that those 
voice changes should not be ignored by the peo-
ple whose profession implies lots of vocaliza-
tion [Ilk H et al., 2002].

In their study, Lundeborg I. and co-authors 
estimated Jitter (the rate of instability of voice 
frequency, Shimmer (the rate of instability of 
voice amplitude), F0 (basic frequency), harmon-
ics-to-noise ratio and central frequencies of the 
initial three formants for long-continued vowels 
/u/, /a/, /i/ before and after the surgical opera-
tion. The comparison was made between two 
groups of patients: those who had underwent 
conventional tonsillectomy and those who had 
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underwent high-energy surgery. No difference 
was found between those two techniques. The 
perturbation value decreased after the surgical 
operation, differences in formant frequencies re-
mained constant for /u/ and /i/. The scientists 
concluded that after the surgical operation, the 
voice came to normal, from the perceptive point 
of view. However, acoustic differences were still 
observed [Lundeborg I et al., 2012].

Preoperative objective and subjective voice pa-
rameters were compared with the same parameters 
obtained in 1 and 3 months after tonsillectomy. 
The voice handicap index-30 questionnaire was 
used for subjective assessment of the voice. That 
questionnaire included 30 questions concerning 
the influence of the voice on physical, emotional 
and physiological aspects of life. All the questions 
were divided into three equal parts, so each part 
included 10 questions. Every answer on a question 
was assessed using five-point scale (0-4). General 
result could be 0 to 120. Higher result means more 
severe voice disturbance from the patient’s subjec-
tive point of view. It was found that a month after 
the surgical operation, the voice got worse (higher 
result of the test), however, three months after ton-
sillectomy, its parameters came up to the preopera-
tive ones. The scientists concluded that tonsillec-
tomy negatively impacted the voice in the short-
term period only. In the long-term period, the voice 
restored [Atan D et al., 2016].

Naraghi M. and co-authors used Pediatric Voice 
Handicap Index and Pediatric Voice-Related Qual-
ity of Life questionnaires in their scientific research in 
order to assess the life quality of children who had voice 
disturbances caused by the problems with palatal 
tonsils and adenoids. Pediatric voice handicap 
index, the modified version of the questionnaire 
for adults, included 23 questions in three parts: 
functional, physical and emotional. The functional 
section included 7 questions, the physical one – 9 
questions, and the emotional one – 7 questions. 
The questions were assessed in the following way: 
0 – never, 1 – rarely, 2 – sometimes, 3 – usually, 4 
– always. The maximum and the minimum results 
were 92 and 0 accordingly. The higher result 
showed more severe voice disturbance. The pedi-
atric voice-related quality of life is a modified ver-
sion of the questionnaire for adults, which includes 
10 questions. The questions were assessed in the 

following way: 1– it is not a problem, 2 – not 
much, 3 – moderate, 4 – much, 5 – the problem is 
extremely serious, 6 – it is not applicable. The re-
sult was assessed using a hundred-point scale. 
Findings of this research demonstrated that, ac-
cording to Pediatric Voice Handicap Index and pe-
diatric voice-related quality of life, the voice pa-
rameters were considerably improved after the sur-
gical operation. So, the authors concluded that the 
adenotonsillectomy had a positive effect on the 
child voice [Naraghi M et al., 2015].

The researchers compared the influence of two 
tonsillectomy techniques on the human voice in 
their research. The authors used the GRBAS scale 
in order to asses subjective voice parameters: G – 
grade (the degree of hoarseness or voice abnormal-
ity), R – roughness (the amount of noise in the 
sound pronounced and the rate of voice harshness) 
which corresponds to the irregular fluctuations in 
the fundamental frequency, B – breathiness (the 
rate of breathiness), A – asthemicity (a fraction of 
non-modulated turbulent noise in the sound pro-
nounced), S – strain (a general voice weakness and 
“laborious quality” of the voice (voice constraint 
and general muscle tension)). The parameters 
amounting the GRBAS scale were assessed by the 
board of four listeners using a four-point scale (0 
– normal voice, 1 – slight voice disturbance, 2 – 
moderate, 3 – severe). Fluctuations in the opinions 
of different experts were reduced to a minimum 
because every final assessment required that at 
least three members of the board had an agreed 
opinion. Based on that analysis, the authors did not 
find either the difference between the two tonsil-
lectomy techniques, or postoperative voice changes 
[Celebi S et al., 2011].

Velopharyngeal insufficiency
There are literary data showing that up to 80% 

of tonsillectomies cause hypotonia of the soft pal-
ate which can be of a varying degree and can cause 
changes in the acoustic parameters of the voice 
[Haapanen M et al., 1994; Romanova Zh, 2008; 
Rudin L, 2009; Khami M et al., 2015].

Construction of the particular sets of the soft 
palate muscles makes the soft palate tighten, ex-
pand, elevate and separate the pharynx from the 
oropharynx. When the soft palate is descended, ex-
haled air stream passes through the nasal cavity; 
nasal sounds /m/ and /n/ form in this way. When 
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the soft palate elevates, it clasps itself to the poste-
rior wall of the pharynx and forms the palatopha-
ryngeal closure, i.e. it closes the nasal passage; in 
this way, the exhaled air stream passes through the 
mouth only and forms oral sounds (all sounds ex-
cept from /m/ and /n/) [Loit A, Kayukov A, 2002; 
Romanenko S, Pavlikhin O, 2010].

Z.G. Romanova pointed out that the delicate 
performance of tonsillectomy has an exceptional 
importance. In this study, the main group com-
prised 20 patients under the doctor’s care. In the 
postoperative period, those patients received a 
complex treatment with stimulators of the neuro-
muscular conductivity (“Neuromidin”) and drugs 
which treat snore by tonicizing pharyngeal and 
soft palate muscles (“Sleepex”). The patients 
were aged 17 to 45 years, among them 6 men and 
14 women. In that group were 19 patients whose 
profession implies lots of vocalization (teachers, 
shop assistants, etc.). The control group included 
20 patients, and it almost did not differ from the 
main group either in the age, or in the sex compo-
sition. All the patients underwent a routine tonsil-
lectomy. Postoperative hemorrhage was not ob-
served. In the early postoperative period (2-3 
day), 15 patients of the main group and 17 pa-
tients from the control one had soft palate edema 
showing itself by rhinophonia and by the absence 
of intelligibility. Two patients from the main 
group and 3 patients from the control one had liq-
uid or food reflux through the nose. Two weeks 
later, after the performed rehabilitation, the soft 
palate mobility was restored in all patients of the 
main group. The voice of those patients was also 
restored, there was no nasal tone in speaking, and 
the soft palate was active on the view, wherefrom 
the author concluded with a confidence that the 
course of rehabilitation fully restored profes-
sional and social functions of the patients. In the 
control group, one patient still had liquid or food 
reflux through the nose and 11 ones still had a 
nasal tone in speaking. On the view, 13 patients 
had insufficient soft palate mobility. All the pa-
tients from the second control group were pre-
scribed additional treatment: the massage of the 
soft palate, logopedic exercises improving soft 
palate mobility, and darsonvalization on the soft 
palate No 5-7. The author concluded that in order 
to prevent cicatricial hypotonia of the soft palate, 

tonsillectomy should be followed by the complex 
therapy with stimulators of the neuromuscular 
conductivity (“Neuromidin”) and drugs which 
treat snore by tonicizing pharyngeal and soft pal-
ate muscles (“Sleepex”); also, logopedic exer-
cises improving soft palate mobility and phys-
iotherapeutic procedures (darsonvalization on 
the soft palate No 5-7) should be prescribed 
[Romanova Zh, 2008].

Lin P. and co-authors involves analysis of for-
mant frequency of five vowels recorded before 
tonsillectomy and 4 to 5 weeks postoperatively. 
Study of 15 cases, there is a consistent increase of 
the fourth formant frequency in all vowels after the 
subject has had a tonsillectomy [Lin P et al., 1989].

Hypertrophic palatal tonsils can get so large 
that they mechanically disturb the function of the 
velopharyngeal valve via restriction of lateral pha-
ryngeal wall’s medial motion that prevents normal 
functioning of the soft palate during conversation 
[MacKenzie-Stepner K et al., 1987; Dworkin J et 
al., 2004; Maryn Y et al., 2004; Lundeborg I et al., 
2012; Liu X et al., 2015].

Rarely, however, postoperative cicatrization of 
the palatopharyngeal arch can disturb mobility of 
the lateral pharyngeal wall. This is an anxious 
fact for the patients susceptible to the formation 
of keloid cicatrixes which are aggregates of ex-
cess cicatrical tissue appearing during healing. 
Furthermore, tonsillectomy can cause consider-
able pain, particularly during swallowing and 
conversation, over a period of 7-10 days. Postop-
erative pain can lead to avoidance of velopharyn-
geal closure. In general, this phenomenon is tem-
porary and it disappears in several weeks. How-
ever, it grows into a habit in some patients so that 
they need a short-term vocal therapy [Misra U et 
al., 1981; Mora R et al., 2009].

Transient hypernasality sometimes follows tonsil-
lectomy due to the postoperative edema and/or the 
pain syndrome. If hypernasality persists for a long 
time in a postoperative period, it is probably caused by 
cicatrical changes of the soft palate [Gibb A, Stewart I, 
1975]. Kummer A.W. and co-authors pointed out that 
hypertrophic tonsils cause changes in the acoustic 
characteristics of the voice through the mixed mecha-
nism: hypernasality and amphoric resonance. After 
tonsillectomy, acoustic parameters of the voice were 
found to be normal [Kummer A et al., 1993].
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In their research, Zagólski O. and co-authors 
assessed the influence of the anatomical condition 
of the pharynx on the degree and duration of tem-
porary hypernasality after tonsillectomy. In this 
study, patients were divided into four groups: 1 – 
the patients with small palatal tonsils and high po-
sition of the soft palate; 4 – the patients with large 
palatal tonsils and low position of the soft palate; 2 
and 3 – intermediate groups with medium size of 
palatal tonsils and medium position of the soft pal-
ate. There were the following measured values: the 
diameter of a sweat on the glass placed under the 
patient’s nose when the patient was pronouncing 
nasal vowels before and after the surgical opera-
tion, the distance between the tip of the tongue and 
the posterior pharyngeal wall, postoperative activ-
ity of wound healing, the degree and duration of 
hypernasality. The mean hypernasality after tonsil-
lectomy was the greatest in IV group and the low-
est in II group. Before tonsillectomy, the mean di-
ameter of a sweat on the glass was the largest in II 
group and the smallest in IV group, and after ton-
sillectomy – the largest in IV group and the small-
est in III group. All in all, the mean value of the 
diameter of a sweat was considerably bigger after 
tonsillectomy as compared to the value of this pa-
rameter before the surgery. The rate of postopera-
tive temporary hypernasality differed between the 
described groups of patients, recruited on the basis 
of the position of their soft palate and base of the 
tongue and the size of tonsils. It was the largest in 
the patients with large palatal tonsils and high po-
sition of the soft palate and the smallest in the pa-
tients with small palatal tonsils and low position of 
the soft palate [Zagólski O et al., 2014].

In the other research, the following data were 
obtained: before tonsillectomy, openness of the ve-
lopharyngeal tract measured by the diameter of a 
sweat on the glass placed under the patient’s nose 
when the patient was pronouncing nasal sentences 
was the lowest in the patients who had low posi-
tion of the soft palate and large tonsils. After ton-
sillectomy, openness of the velopharyngeal tract 
most notably increased in just those patients lead-
ing to the largest postoperative temporary hyper-
nasality [Peterson-Falzone S, 1985].

When tonsillectomy and adenotomy were car-
ried out two months after any surgical operation 
concerning velopharyngeal insufficiency, adequate 

healing of soft tissues situated in the tonsillar niche 
and nasopharynx was observed. Furthermore, this 
technique leaved enough time for postoperative 
formation and maturation of the cicatrical tissue 
[Saida H, Hirose H, 1996]. When evident hypertro-
phy of the palatal tonsils has disturbed soft palate 
mobility, Authors recommend carrying out the 
plastic surgery of the soft palate after tonsillec-
tomy [Brosch S, Haase S, 2007].

Computational modelling of the effect of ton-
sillectomy on voice production

Svancara P. and co-authors created a three-di-
mentional mathematic model for computational 
modelling of vibroacoustic parameters of the 
human voice after tonsillectomy. The authors ana-
lyzed Czech vowels /a:/ and /i:/. Formant frequen-
cies extracted from the calculated spectrum of the 
autocorrelation function corresponded to the liter-
ature experimental data. The results showed that 
tonsillectomy caused dislocation of F3 (lower than 
180 Hz) and F4 (lower than 120 Hz) formants up to 
the lowest frequencies for the vowel /а:/ and, simi-
larly, of F2, F4 and F5 formants for the vowel /i:/. 
Similar effects and results were found in the ex-
perimental data of other authors. Formant changes 
depended on the size of the additional acoustic 
spaces appearing after tonsillectomy. Formants 
were compared with the use of the Multi-Dimen-
sional Voice Program (KAY Elemetrics Corp., 
USA). Subjective voice assessment showed the 
minimum difference before and after tonsillec-
tomy. The amplitude of the frequency shift de-
pended on the volume of the acoustic spaces ap-
pearing after tonsillectomy in almost linear fash-
ion. Statistical analysis of the experimental results 
of formant frequency positions before the surgical 
operation and a month after it demonstrated sig-
nificant changes of the third formant for the vow-
els /a:/, /e:/ and /o:/. The greatest decrease was 
found for the vowel /o:/ [Svancara P et al., 2006].

Based on clinical observations, the Russian au-
thors report that removal of tonsils in voice profes-
sionals having 5 or more years work experience 
implies considerable risk that voice timbre will 
change. This fact is linked to several reasons. First, 
after the surgical operation, the form of the phar-
ynx changes (especially, if palatal tonsils are large) 
that can cause changes in the acoustic parameters 
of the voice (it strength, overtone composition, 
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formant density). Second, cicatrical changes ap-
pearing in the pharynx after the surgical operation 
alter the elasticity of its walls. Tonsillectomy in 
patients having <5 years working experience pos-
sesses a minimum risk, because a professional 
voice of those patients is not enough trained and 
well-formed [Romanenko S, Pavlikhin O, 2010].

In the Russian scientific literature, there are 
sporadic data concerning the influence of the sim-
ple form of the chronic tonsillitis on the voice and 
speech. According to Angotoeva I.B and Rudina 
L.B. (2012), acoustic analysis of the voice shows 
that a course of washing of the tonsil lacunas leads 
to significant improvement of the majority of im-
partial acoustic characteristics of the voice, i.e. re-
duction in the perturbation of the bass frequency 
(Jitter) decreases from the average value 1.03% 
observed before the conservative therapy – to the 
average value 0.6% after the course of washing of 
the tonsil lacunas (р<0.05), the pitch interval ex-
pands towards increase of the high frequencies 
(from 224.05 Hz to 287.83 Hz) (р<0.05), the dy-
namic range expands (from 35.4 dB to 54.6 dB) 
(p<0.05). The dysphonia severity index has nega-
tive values (-0.5 on average) in most patients be-
fore the conservative therapy, but it becomes posi-

tive after the conservative therapy (2.5 on aver-
age). Differences on this parameter are also statis-
tically significant (р<0.05).

The patients, who have started to learn in the 
vocal educational institutions and have the sim-
ple form of the chronic tonsillitis and the first-
degree non-acute toxico-allergic from of the 
chronic tonsillitis, should go for a regular medi-
cal check-up to an otolaryngologist and phonia-
trist. Preventive treatment and courses of the 
conservative therapy should be prescribed for 
those patients [Dzhafek B, Stark E, 2001].

Thus, systematic analysis of the Russian and 
foreign literature shows that there is no univocal 
opinion about the influence of the chronic inflam-
mation of the palatal tonsils and tonsillectomy on 
the voice. Taking into account results obtained by 
the Russian and foreign authors through the use of 
such methods as modern computer programs for 
the voice acoustic analysis, video-laringo-stro-
boscopia, endoscopic examination of the nasal 
cavity and nasopharynx, and special-purpose ques-
tionnaires, it can be concluded that the complex 
and comprehensive assessment of the patients’ 
voice before and after performed treatment is the 
subject of the future scientific researches.
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