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Olfactory function and quality of life
after olfaction rehabilitation in total
laryngectomees

Funcé&o olfatoria e qualidade de vida
apos a reabilitacao do olfato em
laringectomizados totais

ABSTRACT

Purpose: To evaluate the effects of olfaction rehabilitation in the olfactory function and quality of life of total
laryngectomized patients. Methods: Pre-post intervention clinical study conducted with total laryngectomees
submitted to olfaction rehabilitation by means of the Nasal Airflow-Inducing Maneuver (NAIM) using the
University of Pennsylvania Smell Identification Test (UPSIT), Olfactory Acuity Questionnaires, a Monitoring
Questionnaire, and the University of Washington Quality of Life Questionnaire (UW-QOL). Results: Participants
were 45 total laryngectomees. Before olfaction rehabilitation, 48.9% of the participants had their olfactic abilities
classified as anosmia, 46.8% as microsmia, and 4.4% were considered within the normal range. After olfaction
rehabilitation, 4.4% of the participants were classified as anosmia and 31.1% were within the normal range.
In the Smell Identification Test, the mean score after rehabilitation showed statistically significant improvement.
Reponses to the Olfactory Acuity Questionnaires after rehabilitation showed improvement in the frequency of
perception regarding smell, taste, and the ability to smell perfume, food, leaking gas, and smoke, after learning
the maneuver. Although the scores in the Quality of Life Questionnaire already indicated good quality of life
before the surgery, post-intervention values were statistically significant. Conclusion: Olfaction rehabilitation
improves olfactory function and has a positive impact on the activities of daily living and quality of life of total
laryngectomized patients.

RESUMO

Objetivo: Avaliar os efeitos da reabilitagdo do olfato na fungao olfatéria e na qualidade de vida de laringectomizados
totais. Método: Estudo clinico pré e pds-intervenc¢do em laringectomizados totais submetidos a reabilitagao
do olfato pela técnica Nasal Airflow- Inducing Maneuver, por meio do Teste de Identificagdo do Olfato da
Universidade da Pensilvania, dos Questionarios sobre a Acuidade Olfatoria, do Questionario de Acompanhamento
e do Questionario de Qualidade de Vida da Universidade de Washington. Resultados: Foram incluidos
45 laringectomizados totais. Antes da reabilitagao do olfato, 48,9% dos participantes tiveram o olfato classificado
em anosmia, 46,8% apresentaram algum tipo de microsmia e 4,4% tiveram o olfato considerado normal. Depois
da reabilitagdo, 4,4% dos participantes foram classificados como anosmia e 31,1% foram classificados dentro
da normalidade. No Teste de Identificacao do Olfato, o escore médio apos a reabilitagdo apresentou melhora
estatisticamente significante. Nos questionarios sobre a acuidade olfatoria apds a reabilitagdo do olfato, os
resultados demonstram melhora na frequéncia da percepgao com relagao ao olfato, paladar e a capacidade de
sentir cheiros dos perfumes, alimentos, gas vazando e fumaga, ap6s o aprendizado da manobra. Os escores do
Questionario de Qualidade de Vida, embora ja indicassem uma boa qualidade de vida antes da intervencao,
apresentaram valores estatisticamente significantes apos a reabilitagdo do olfato. Conclusio: A reabilitacao do
olfato melhora a fungdo olfatéria e tem impacto positivo nas atividades de vida diaria e na qualidade de vida
dos laringectomizados totais.
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INTRODUCTION

Total laryngectomy associated with radiotherapy is one
of the interventions of choice for the treatment of advanced
laryngeal tumors”. It implies physical, functional, social and
psychological consequences that negatively affect the quality
of life of patients®.

In addition to compromising communication, total laryngectomy
affects pulmonary function and causes changes in the senses
of smell and taste. The permanent discontinuity between the
upper and lower airways, with the removal of the larynx and the
transfer of the nasal air current to a permanent tracheostoma,
entails significant changes in pulmonary physiology as well as
alterations in olfactory acuity®?.

Olfactory perception can occur in two main ways: the first and
most important is the orthonasal olfaction, which occurs when
odorant molecules are delivered to the olfactory epithelium via
the nares; the second is the retronasal olfaction, which occurs
when odorant molecules from the oral cavity, produced during
mastication, are delivered via the nasopharynx and posterior
choanae to the olfactory epithelium in the olfactory cleft“©.

Discontinuation of the airflow in the nasopharyngeal airways
due to total laryngectomy prevents the odorant molecules from
reaching the olfactory epithelium, precluding its stimulation
and causing hyposmia or even anosmia®’®,

Olfactory deterioration contributes to loss of appetite and
weight and often compromises the nutritional status of individuals,
affecting their quality of life®.

Studies conducted with patients following total laryngectomy
have shown that olfaction rehabilitation improves quality of
1ife@3819 This concept is defined by the World Health Organization
(WHO) as “[...] the individuals’ perception of their position in
life in the context of the cultural and value system in which
they live and in relation to their goals, expectations, standards,
concerns and social relations [...]”1114%3, The absence of a single
instrument to assess quality of life is common sense, because its
concept is rather dynamic and subjective. Perception of quality
of life is personal and under constant change, according to the
experiences of each individual.

Traditionally, research on the rehabilitation of total laryngectomees
has mainly focused on changes in communication and deglutition
and in the pulmonary symptoms, and olfaction rehabilitation
has been left in the background®'?. Although several studies
have demonstrated the presence of changes in the sense of smell
following total laryngectomy and the existence of patients who,
unintentionally, compensated for their olfactory changes!*!'¥,
little had been discussed in relation to rehabilitation after such
changes. Only in 2000, a study conducted by Hilgers et al.!'
described an effective technique for olfaction rehabilitation for
this population.

The Nasal Airflow-Inducing Maneuver (NAIM), also known
as the Polite Yawning Technique"'¥, consists in the performance
of a repeated extended yawning movement, lowering the jaw,
floor of mouth, tongue, base of tongue and soft palate while
maintaining the lips securely closed'®. This technique produces
anegative pressure in the oral cavity and oropharynx, inducing
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a nasal airflow and enabling odorant molecules to reach the
olfactory epithelium again.

The present study aims to assess the effects of olfaction
rehabilitation, by means of the Nasal Airflow-Inducing Maneuver
(NAIM), in the olfactory function and quality of life of totally
laryngectomized patients.

METHODS

This is a pre-post intervention clinical study initially conducted
with 49 (40 men and nine women) total laryngectomized patients.

Inclusion criteria comprised individuals of both
genders, having concluded treatment of total laryngectomy
(surgery/radiotherapy/chemotherapy) at six months prior to
assessment, who presented effective communication and were
being monitored at the Head and Neck Surgery Service and the
Speech-language Pathology Unit of the “Instituto Nacional de
Cancer José Alencar Gomes da Silva” - INCA.

Exclusion criteria were as follows: being under 18 years
of age, use of nasogastric tube or gastrostomy, presence of
clinical or surgical complication, presence of disease activity,
presence of changes in olfactory acuity prior to laryngectomy,
and known respiratory allergy.

During the conduction of the works, four participants were
excluded for not attending sessions continually, which was
considered abandonment; 45 individuals remained in the study.

This survey was approved by the Research Ethics Committee
of INCA under no. 880.367. All individuals agreed to participate
in the study by signing an Informed Consent Form.

Patients were monitored for six weeks. During this period,
they attended three weekly meetings with the researcher.
Assessment of olfactory function and quality of life occurred
in the first and last weeks, pre- and post-olfaction rehabilitation.
In the first meeting (T0), participants learned how to perform
the NAIM and received an instruction manual with guidelines
on the maneuver execution for home training. At the end of the
third week (T1), the same participants attended a meeting at
the institute where they received extra orientation, performed
assisted practice of the maneuver, and responded to a follow-up
questionnaire. Participants were evaluated at the end of the
sixth week (T2). At TO and T1, a water manometer was used to
provide visual biofeedback to the participants and the researcher
during the practice of the maneuver.

All questionnaires and the smell identification test were
applied by the researcher in order to avoid inadequate responses
due to misunderstanding of questions, even for literate patients.
The study flowchart is presented in Figure 1.

The following instruments were used.

Smell Identification Test

The University of Pennsylvania Smell Identification
Test (UPSIT) was used to assess olfactory function pre- and
post-rehabilitation of olfaction. The UPSIT consists of four
booklets containing 10 odorants apiece, one odorant per page,
totaling 40 odorants. The stimuli are embedded in plastic
microencapsulated crystals located on brown strips at the bottom
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Figure 1. Study Flowchart

of each page. The examiner instructs the patient to scratch this
strip with a pencil or like, releasing the odorant. The patient
then approaches the stimulus approximately one centimeter to
the nares and tries to identify the odorant. After that, the patient
is required to choose the option that best describes the odorant.
The test scores range from 0 (worst) to 40 (best), which classifies
the olfactory function as normosmia (34-40 for men; 35-40 for
women), slight microsmia (30-33 for men; 31-34 for women),
moderate microsmia (26-29 for men; 26-30 for women), severe
microsmia (19-25), anosmia (06-18) e possible cheater (00-05)'7.
This test has been validated for the Brazilian population®.

Olfactory acuity pre-post rehabilitation of olfaction
questionnaires

The questionnaires used to assess the perception that each
participant has of their smell, pre- and post-intervention, were
adapted by the researcher based on other questionnaires described
in the literature®?.

Monitoring
questionnaire

The olfactory acuity pre-rehabilitation of olfaction
questionnaire is composed of seven multiple-choice questions
with four alternative responses for each item. The first two
questions relate to how individuals perceive their smell and taste;
questions three to six measure the frequency which participants
perceive the smell of perfumes, food, leaking gas and smoke;
and the seventh question refers to the presence of some type
of difficulty in the daily life of individuals owing to change in
the perception of smells.

The olfactory acuity post-rehabilitation of olfaction
questionnaire consists of eight questions: the first seven are
similar to those of the pre-rehabilitation of smell instrument
and the eighth question investigates whether something has
changed in the participants’ lives after olfaction rehabilitation;
if so, participants should describe these changes.

Quality of life protocol

Quality of life was assessed, pre- and post-intervention, by
means of the application of the Brazilian version of the University
of Washington Quality of Life Questionnaire (UW-QOL),

CoDAS 2016;28(6):669-677



672

translated and validated for Portuguese by Vartanian et al.!?,
to patients with head and neck cancer.

The questionnaire is composed of 12 single question domains:
pain, appearance, activity, recreation, swallowing, chewing,
speech, shoulder, taste, saliva, mood and anxiety. Each question
has between three and six response options that are scaled
evenly from 0 (worst) to 100 (best) according to the hierarchy
of response; a composed score, which represents the mean of the
twelve domains, is also calculated. This instrument also has a
question that asks patients to choose which of the domains have
been the most important to them. There are also three global
questions on how patients feel relative to their overall quality
of life and one open question on any other considerations that
the participants wish to express.

Monitoring questionnaire

The follow-up questionnaire was developed by the researchers
and used in the third and sixth weeks of the intervention.
It comprises questions related to adherence to the intervention,
the frequency which the participants trained the maneuver to
induce nasal airflow, the presence of any difficulties in conducting
it, and their opinion about the maneuver.

The patients’ feedback on the performance of the maneuver
allows the researcher to correct any errors in the technique, aids
in the improvement of its execution, and reinforces the need
for systematic training.

Statistical analysis

For descriptive analysis, data were presented as number (%),
mean, and standard deviation and were organized in an Excel®
spreadsheet. The Wilcoxon Signed-Rank Test, with statistical
significance for p<0.05, was used to compare the standards of
quality of life and olfaction measured pre- and post-intervention.
The absolute difference between pre- and post-rehabilitation of

Table 1. Clinical and demographic data of participants (n=49)
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olfaction (%) was calculated to evaluate the changes of smell
classification in the UPSIT and olfactory acuity in the olfaction
questionnaire.

Statistical analyses were performed using the software
program Statistical Package for the Social Sciences (SPSS), 20.0.

RESULTS

In the initial group of 49 total laryngectomized patients, mean
age was 61.2 years and the average postoperative time was five
years and four months. Cervical emptying was performed in
45 patients. Forty-six participants underwent radiotherapy and
only four individuals were submitted to chemoradiotherapy.

Regarding the means of communication used by the
participants, 25 used tracheoesophageal prostheses, 20 used
electronic larynxes, and only four used esophageal voice.
The demographic and clinical characteristics of participants
are described in Table 1.

With respect to the study final sample (n=45), the mean
UPSIT score was 17.87 prior to olfaction rehabilitation using
the NAIM; this score was improvement after rehabilitation
and reached the mean of value of 29.24, (p<0.001) (Table 2).

According to the classification of smell in the UPSIT, initially,
43 participants (95.7%) presented some degree of alteration
in olfactory perception, whereas two individuals (4.4%) were
classified as normal. After olfaction rehabilitation using the
NAIM, which enabled total laryngectomy patients to direct the
airflow to the nasal cavity again, the percentage of individuals
with some degree of alteration in the olfactory function dropped
to 68.8%. Table 3 shows the distribution of participants according
to their classification of smell in the UPSIT.

The results of the olfactory acuity pre-post rehabilitation
of olfaction questionnaires are shown in Table 4. These results
suggest an improvement in the frequency of perception in

Variable n (%)
Occupation
Does not work 33 (67.3)
Works outside the home 16 (32.7)
Schooling
Low (incomplete Elementary School) 28 (57.1)
Medium (complete Elementary School or higher) 21 (42.9
Smoking
Has never smoked 4(8.2)
Has stopped smoking 45 (91.8)
Alcohol consumption
Has never drunk 7 (14.3)
Has stopped drinking 33 (67.3)
Still drinks 9(18.4)
T- Primary Tumor
T4 38 (77.6)
T2 and T3 11 (22.4)
N- Regional lymph node metastasis
Positive 6.7)
Negative 31 (63.3)

CoDAS 2016;28(6):669-677
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Table 2. Comparison between the parameters of olfactory function and quality of life of patients measured during pre- and post-olfaction

rehabilitation (n=45)

Measured rehaEirli; don rehaici,;tt;tion Difference (final - initial) : Wilcoxc.)rj Sibgned-Rank Test

parameters Mean (SD) Mean (SD) Mean (SD) Cl 95% Nﬁl?ot/:‘)’ea P:lsztzl)e Unzl:coe/:;e& p value
QOL (UW-QOL)
Total Score 968.22 (144.66)  1052.78 (126.44) 84.55(111.23) 51.14-117.97 5 36 4 0.000
Composed score 80.68 (12.05) 87.73 (10.53) 7.04 (9.27) 4.26-9.83 5 36 4 0.000
Pain 79.44 (22.79) 85.56 (20.97) 6.11 (20.75) -0.12-12.34 5 13 27 0.058
Appearance 85.00 (20.91) 92.22 (15.83) 7.22 (18.17) 1.76-12.68 2 10 33 0.012
Activity 87.78 (15.65) 93.89 (12.10) 6.11 (13.22) 2.13-10.08 1 11 33 0.005
Recreation 82.22 (21.06) 87.78 (16.53) 5.55 (18.37) 0.034-11.07 4 11 30 0.049
Swallowing 79.44 (17.70) 86.07 (16.48) 6.62 (16.73) 1.59-11.65 1 9 35 0.013
Chewing 94.44 (15.89) 94.44 (15.89) 0.00 (15.07)  -4.53-4.53 2 2 41 1.000
Speech 72.69 (31.22) 85.96 (25.13) 13.26 (22.85)  6.40-20.13 1 16 28 0.000
Shoulder 74.93 (30.26) 81.62 (19.45) 6.69 (28.09) -1.75-15.13 3 8 34 0.096
Taste 64.22 (34.47) 83.02 (23.17) 18.60 (26.29)  10.70-26.50 2 21 22 0.000
Saliva 70.44 (28.68) 79.27 (28.75) 8.82 (24.12) 1.54-16.07 4 13 28 0.142
Mood 88.33 (24.77) 91.11 (21.42) 2.78 (17.85) -2.58-8.14 2 4 39 0.288
Anxiety 89.44 (16.41) 93.33 (13.48) 3.89 (11.86) 0.32-7.45 1 7 37 0.035
Olfaction (UPSIT)
Scores 17.87 (11.50) 29.24 (6.24) 11.38 (9.61) 8.49-14.26 1 42 2 0.000

Caption: 2Final parameter < Initial parameter; °Final parameter > Initial parameter; °Final parameter = Initial parameter; UW-QOL- University of Washington Quality
of Life Questionnaire; QOL- Quality of life; SD- Standard Deviation; Cl- Confidence Interval. UPSIT- University of Pennsylvania Smell Identification Test. Statistical
analysis performed using the Wilcoxon Signed-Rank Test. Statistically significant values are marked in bold (p<0.05).

Table 3. Classification of olfaction using the UPSIT for pre- and post-olfaction rehabilitation of laryngectomees (n=45)

Classsification of olfaction Pre Post Absolute diffgrence be.t\.lvegn pre- and
n (%) n (%) post-olfaction rehabilitation n (%)
Anosmia 22 (48.9) 2 (4.4 -20 (-44.5)
Severe microsmia 7 (15.6) 8(17.8) 1(2.2)
Moderate microsmia 7 (15.6) 10 (22.2) 3 (6.6)
Slight microsmia 7 (15.6) 11 (24.4) 4 (8.8)
Normosmia 2 (4.4) 14 (31.1) 12 (26.7)

Caption: UPSIT - University of Pennsylvania Smell Identification Test

relation to smell, taste, and the ability to smell perfume, food,
leaking gas, and smoke after learning the maneuver.

With regard to difficulties in the daily life of total laryngectomees
due to olfactory changes, 22.2% of the individuals who reported
problems in the pre-olfaction rehabilitation period did not report
any difficulty after the intervention. Most of the participants who
reported changes in their lives after rehabilitation of olfaction
pointed to improvement of smell as the greatest change occurred.
However, some individuals also mentioned improved taste and
increased self-esteem as perceived changes. Responses to the
monitoring questionnaire applied in the third and sixth weeks
revealed that all participants had practiced the NAIM, suggesting
complete adherence to olfaction rehabilitation. A larger number
of patients (68.8%) reported using the maneuver daily in the
sixth week compared with the third week (37.7%), suggesting
that the meeting held in the third week was important for patients
to systematize the maneuver practice, including it in their daily
lives. Few participants reported having difficulties in performing
the NAIM in the meetings of the third and sixth weeks, 20.0%

and 4.4%, respectively, possibly because the technique can be
quickly and easily learned (Table 5).

Although the means of the total and composed scores in the
UW-QOL evaluation had already indicated good quality of life
of participants prior to the intervention, greater and statistically
significant values were observed in the post-olfaction rehabilitation
period (p =0.000 for both). The domains that presented the
highest means with statistically significant values were taste,
speech, and saliva (Table 2).

The frequencies of the subjective domains of the UW-QOL
showed no significant differences between the pre- and
post-intervention periods: 69.4% of the total laryngectomees rated
their quality of life as better or equal to that of the period prior to
the onset of cancer before rehabilitation of smell and 77.5% of
them rated their quality of life that way in the post-rehabilitation
period. Regarding the quality of life related to health, 73.5%
of the patients rated it as good, very good, or excellent in the
past seven days pre- and post-intervention. Concerning quality
of life in general, 79.6% and 71.4% of patients rated it good to
excellent at pre- and post-rehabilitation, respectively.

CoDAS 2016;28(6):669-677
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Table 4. Results of the Olfactory Acuity Pre-post Rehabilitation of Olfaction Questionnaires (n=45)

Absolute difference between pre- and

Variable Pre n (%) Post n (%) post-olfaction rehabilitation n (%)

How do you rate your sense of smell now?

Poor 14 (31.1) 0 (0.00) -14 (-31.1)
Fair 19 (42.2) 8(17.8) -11 (-24.4)
Good 12 (26.7) 29 (64.4) 17 (37.7)
Very good 0 (0.00) 8(17.8) 8(17.8)
How do you rate your sense of taste now?

Poor 3(6.7) 0 (0.00) -3 (-6.7)
Fair 16 (35.6) 6 (13.3) -10 (-22.3)
Good 21 (46.7) 24 (53.3) 3(6.6)
Very good 5(11.1) 15 (33.3) 10 (22.2)
How often can you smell perfume?

Never 8(17.8) 0 (0.00) -8 (-17.8)
Sometimes 15 (33.3) 9 (20.0) -6 (-13.3)
Almost always 8(17.8) 8(17.8) 0(0)
Always 14 (31.1) 28 (62.2) 14 (31.1)
How often can you smell food?

Never 8(17.8) 0 (0.00) -8 (-17.8)
Sometimes 21 (46.7) 10 (22.2) -11 (-24.5)
Almost always 10 (22.2) 14 (31.1) 4 (8.9)
Always 6 (13.3) 21 (46.7) 15 (33.4)
How often can you smell leaking gas?

Never 22 (48.9) 5(11.1) -17 (-37.8)
Sometimes 11 (24.4) 10 (22.2) -1(-2.2)
Almost always 2 (4.4) 4 (8.9) 2 (4.5)
Always 10 (22.2) 26 (57.8) 16 (35.6)
How often can you smell smoke?

Never 14 (31.1) 2 4.9 -12 (-26.7)
Sometimes 12 (26.7) 6(13.3) -6 (-13.4)
Almost always 7 (15.6) 9 (20.0) 2 (4.4)
Always 12 (26.7) 28 (62.2) 16 (35.5)
Do you have any difficulties in your daily life

due to change in the perception of smells?

None 25 (55.6) 35 (77.8) 10 (22.2)
Few 9 (20.0) 10 (22.2) 1(2.2)
Some 5(11.1) 0 (0.00) -5(-11.1)
Many 6 (13.3) 0 (0.00) -6 (-13.3)
Has there been any change in your daily life

after rehabilitation of smell?

No - 6 (13.3) -
Yes 39 (86.7)
Table 5. Practice frequency of NAIM and difficulties in the performance DISCUSSION

of this technique at the third and sixth weeks after olfaction rehabilitation
(n=45)

Variable 3 week 6% week
n (%) n (%)

Did you practice the technique to
direct the airflow to the nose?
No 0(0.0) 0(0.0)
Yes 45 (100) 45 (100)
How often did you practice the
technique to direct the airflow to the
nose?
Once a week 1(2.2) 0 (0.0)
Few times a week 13 (28.8) 5(11.1)
Almost everyday 14 (31.1) 9 (20.0)
Daily 17 (37.7) 31 (68.8)
Did you have any difficulty
performing the technique to direct
the airflow to the nose?
No 36 (80.0) 43 (95.5)
Yes 9(20.0) 2(4.4)

Caption: NAIM - Nasal Airflow Inducing Maneuver
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The present study analyzed the olfactory acuity of 45 total
laryngectomees in the pre- and post-olfaction rehabilitation
periods using a maneuver known as Nasal Airflow-Inducing
Maneuver (NAIM) and the impact of this intervention on the
quality of life (QOL) of this population.

The characteristics of the population investigated are
in accordance with the worldwide prevalence of laryngeal
cancer®”, considering that most of the sample is composed of
men aged 60 years or older, smokers, alcohol consumers, and
of low schooling.

The change in olfactory perception after total laryngectomy
is a consequence of this surgery>2,

Among the participants, 95.7% presented some degree of
change in olfactory perception. The high prevalence of this
change, found in the study population, corroborates previous
data(2,2],22)'
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Although studies demonstrated high prevalence of these
changes, little attention had been given to olfactory alteration
in total laryngectomees until the early 2000°s!'?.

A device named Larynx Bypass"¥ was developed aiming
the restoration of nasal airflow and, consequently, of olfaction
after total laryngectomy. This apparatus uses a tube between the
tracheostoma and the patient’s mouth which enables breathing
through the nose again®?. Studies have testified that this technique
presents reliable improvement in the olfactory perception of total
laryngectomees!*?¥; however, the functionality of this device
has been questioned because its intricate handling makes it not
suitable for use in the everyday life of patients!!32229,

The Nasal Airflow-Inducing Maneuver technique is
non-invasive and inexpensive. It can be learned easily and quickly
and it requires no devices. It aims to restore the nasal airflow
of patients, consequently improving their sense of smell*!).

Several studies conducted on the NAIM have reported positive
results regarding the use of this technique for the improvement
of olfactory acuity®>1022),

The University of Pennsylvania Smell Identification Test
(UPSIT) was used to evaluate the participants’ olfaction in
the pre- and post-intervention periods. This test, which is
considered the gold standard in olfactory assessment, is utilized
worldwide®*; however, it has never been used with a population
of total laryngectomees and, therefore, no previous related
results are available for comparison.

This research identified a statistically significant increase
(p=0.000) in the score of olfaction classification in the UPSIT
after the use of NAIM, showing improvement in the olfactory
perception of total laryngectomees. The mean initial score
found was 17.87, which is considered low according to the test
classification. The mean post-intervention score reached 29.24,
indicating moderate microsmia. Such result corroborates those
of previous studies®>!10:15:26:2),

A change in the olfactory perception of a considerable
number of patients was observed, with an increased percentage
of individuals able to perceive some smells. This can be verified
in the reduction of the number of individuals classified in the
anosmia category and in the consequent increase of the number of
patients included in other categories (microsmia and normosmia).

The study conducted by Hilgers et al.!> reported that only
one therapy session is enough for patients learn how to use the
maneuver. Nevertheless, a long-term assessment showed that
not all individuals who learn the maneuver are able to execute
it properly®”. Thus surveys subsequent to the aforementioned
study used more intensive rehabilitation programs with a
larger number of sessions®*?% to ensure the maintenance of
long-term results.

This study demonstrated that, with only two training sessions
on the maneuver, most patients did not present difficulties
in performing it; it also showed that frequent practice led to
improvement in the olfactory perception of these individuals.
The use of a manometer - an inexpensive, simple tool that provides
biofeedback to the patient - during the practice sessions aided in
the correct learning of the maneuver. The importance of using a
manometer has been previously described in the literature®!522),
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Given the socioeconomic and demographic profile of the
population studied, the reduced number of sessions required
to obtain satisfactory results is a positive aspect for clinical
practice in this country, because it facilitates adherence and
reduces potential costs with commuting.

The large adherence to the olfaction rehabilitation identified
possibly contributed to the improvement of olfactory perception
in this population, as well as the weekly frequency of technique
performance, which became more intense over time. In the
third week, 37.7% of participants were practicing the maneuver
daily; whereas by the sixth week, this percentage had increased
to 68.8%.

Regarding difficulties relative to the maneuver performance,
in the third week, 20.0% of the participants presented some
difficulty, such as incoordination of the jaw and tongue
movements, whereas in the sixth week, only 4.4% presented
this difficulty. The scientific literature suggests that the correct
execution of the maneuver depends on constant and intensive
training, which ensures olfactory improvement and maintenance
of long-term effects®226:27,

Improvement of olfactory perception after intervention was also
observed when the results of the olfactory acuity questionnaires
were compared in the pre- and post-olfaction rehabilitation
periods. The use of semi-structured questionnaires to assess
the olfaction of individuals is a practice conducted by other
researchers and it considers the opinion of participants®3*929,

The perception of taste is also affected after total laryngectomy.
The changes resulting from this intervention, such as the
interruption of the nasal airflow, modifications of the olfactory
epithelium, and the effects of radiotherapy are some of the
hypothesis of this change®*!221,

Although a specific assessment of taste was not included
in the study, a question about how the participants considered
their taste was included in the questionnaires on olfactory acuity.
Improvement in the patients’ perception regarding taste was
observed after the use of the NAIM. There was an increase in
the number of laryngectomees included in the categories good
and very good. Previous studies have also presented similar
results@29,

It is common sense that changes in olfactory perception
bring overall difficulties to the everyday life of laryngectomees,
as in the detection of spoiled food, smelling of possible gas
leaks and smoke, perception of body odor, and problems in
food preparation and even in their feeding. These changes may
expose patients to risk situations and often generate insecurity
and even social isolation®'.

This study showed a decrease in the frequency of daily
life difficulties reported by the participants after olfaction
rehabilitation. The majority of patients (86.7%) referred to some
type of change in their lives after the intervention. The major
changes identified, besides the improvement of smell, were the
improvement of taste and self-esteem.

Many studies have suggested that the improvement of olfaction
provided by the learning of the NAIM is directly related to the
improved QOL of this population®*#19, In the present study,
this index showed high scores, even before intervention, with
significant improvement after olfaction rehabilitation.
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Although total laryngectomees often report diminished
quality of life after such surgery®, other studies indicated
good quality of life for this population over time, confirming
the findings presented herein®-39,

The good quality of life observed in this group of individuals
may be associated with the following factors: all patients in the
study were already rehabilitated with an effective method of
communication; they presented an average of five years and
four months between the surgery and the study, which may have
provided a period for adjustments and compensations related
to the sequelae. Moreover, the changes related to unhealthy
habits that previously interfered with their social and family
relationships, such as smoking and alcohol consumption, and
the improved self-care after the surgery, may be associated with
the satisfactory quality of life in this group of patients.

The statistically significant improvement (p<0.001) in quality
of life after olfaction rehabilitation may be associated with both
the improvement of olfactory function and the patients’ feeling
of being cared and welcomed, with appreciation of their demands
and complaints, and with the possibility of improving their lives
from the benefits that learning the maneuver provided; this is a
limitation of the present study.

Further research should be conducted to assess adherence
to the regular practice of NAIM and maintenance of long-term
results.

CONCLUSION

Olfactory rehabilitation using the NAIM has proved to be an
effective technique of fast and easy acquisition that does not require
devices and generates excellent results aiming the improvement
of olfactory acuity and quality of life of patients. Its inclusion is
recommended in the routine treatment of total laryngectomees
in association with the rehabilitation of communication and
pulmonary function immediately after surgery.
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