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Voice quality plays a crucial role in personal communica-
tion and social interactions. The human voice is more than 
an acoustic and mechanical phenomenon, it has long been 
regarded as the mirror of each person’s personality, the sup-
port for our emotions. It is the way to express ourselves and 
communicate with those around us1.

The nasal cavity plays an important role in voice produc-
tion, not only as part of the airway but also as a filtering and 
resonating structure. The nasal cavity is the first segment of 
the respiratory pathway and the third important resonator 
after the pharynx and the oral cavity. Resonator organs play 
a key role in the amplification and acoustic shaping of the 
voice. Formants correspond to the resonance peaks in the 
vocal tract, and each formant is represented by a number. F1 
corresponds to the resonance of the pharynx, F2 to that of 
the oral cavity, while F3 and F4 reflect the region2,3. The sen-
sations perceived at the level of the nose, cheeks and palate 
are the result of a corresponding vocal timbre, not the cause 
of it. The anterior facial sinuses do not affect the sound. 

There are only some sounds that need nasal resonance, 
such as the consonants [m], [n], [ŋ], and their production 
involves lowering the velum. During the production of nasal 
sounds, a tingling or buzzing sensation can be felt in both 
cheeks; this region is known as “the mask” in singing litera-
ture. In classically trained singers, efficient phonatory-reso-
natory coordination frequently generates sympathetic 
vibrations within the facial mask region, producing a buzzing 
sensation similar to that felt during nasal consonant produc-
tion1,4. In professional voice users, some adjustments of velo-
pharyngeal opening and nasal resonance amplify timbre 
and projection (“the facial mask”)4.

 Classical singers use a special facial expression during 
singing. Before starting to sing and during singing, this spe-
cific expression with nostril widening and raising of the 

cheeks can be observed5. Responsible for this facial expres-
sion of the singers are: the alar part of the nasalis muscle, 
which opens the nares causing nasal flaring; the procerus 
muscle, which contributes to widening the nostrils; the leva-
tor labii superioris alaeque nasi muscle that lifts the upper lip 
and the wings of the nose; the zygomaticus minor muscle, 
which helps raise the cheeks6. 

Nasal airflow during breathing ensure filtration, warming 
and humidification, helping to maintain adequate vocal fold 
function. However, chronic nasal obstruction forces oral 
breathing, which dries the laryngeal mucosa, increasing 
vocal effort and leading to vocal fatigue. Hypernasality com-
monly occurs in velopharyngeal insufficiency or cleft palate 
due to incomplete closure of the velopharyngeal port, while 
hyponasality is most often associated with nasal obstruction.

Disorders such as septal deviation, chronic rhinosinusitis 
and turbinate hypertrophy can alter the resonant character-
istics of the nasal cavity and modify the formant frequencies, 
consequently affecting voice quality. It has been reported 
that septal deviation causes a remarkable reduction in the 
nasalance score, leading to a hyponasal voice. Subramaniam 
and colleagues7 studied the effect of septoplasty on acoustic 
parameters and reported that this procedure leads to im-
proved nasal resonance, as evidenced by increased postop-
erative nasalance scores, without modifying the fundamental 
frequency, intensity or formant frequencies. They pointed 
out that septal deviation disturbs vocal resonance, whereas 
septoplasty restores normal acoustic balance and leads to less 
nasalized speech. Therefore, it is important to inform pa-
tients, especially professional voice users, of the possible 
voice changes following septal surgery7.  

The nasal valve region represents the narrowest segment 
of the nose, providing the greatest resistance to nasal airflow. 
Consequently, the internal nasal valve has a critical role in 
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controlling nasal airflow and shaping nasal resonance. Some 
authors have investigated the outcome of septorhinoplasty 
with spreader grafts on patients’ perception of their voice and 
on acoustic resonance frequencies8. They reported that this 
technique significantly improved patients’ self-perceived 
voice quality, as indicated by a marked reduction in the VHI-
10 score and the normalization of preoperative hyponasality8. 

Hernandez-Garcia et al.9 assessed the impact of functional 
endoscopic sinus surgery for nasal polyposis and chronic 
rhinosinusitis on voice acoustics and its influence on speaker 
identification and verification systems based on speech. 
They reported that this surgery produces modifications in 
the vocal tract, improving nasal resonance and decreasing 
oral breathing, as indicated by a significant postoperative 
decrease in fundamental frequency and also an improve-
ment in perceptual voice quality. The acoustic changes sug-
gested that functional endoscopic sinus surgery can reduce 
the reliability of automatic speaker recognition9. 

Regarding turbinate hypertrophy, it has been reported 
that submucosal inferior turbinoplasty and radiofrequency 
cauterization for inferior turbinate hypertrophy preserve the 
fundamental vocal parameters, without significant postop-
erative differences in the acoustic parameters of the voice 
(fundamental frequency, jitter, shimmer, harmonics-to-noise 
ratio). However, radiofrequency cauterization caused a no-
table postoperative increase in the third formant, indicating 
that this technique offers a more significant improvement in 
nasal resonance compared with submucosal turbinoplasty10. 

Voice professionals should be counselled regarding po-
tential voice changes prior to endonasal surgeries because 
they may be more sensitive to modifications of the vocal tract 
resonators. Such changes may have an impact on their pro-
fessional and social life. 
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