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ORIGINAL STUDY

The influence of vocal rehabilitation methods on
communication in patients with total laryngectomy
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ABSTRACT

BACKGROUND. Considering the problematic social integration after total laryngectomy, evaluation of communicational aptitudes
of patients after the surgical intervention is necessary in order to optimize their vocal rehabilitation process.

MATERIAL AND METHODS. A prospective clinical study was conducted on 24 randomly selected patients of the Otolaryngology
Clinic of Targu Mures County Emergency Clinical Hospital that underwent total laryngectomy. We adapted and implemented the
questionnaire for Self-Evaluation of Communication Experiences after Laryngectomy — SECEL. Three groups of patients were cre-
ated: the first containing those with voice prosthesis, the second those using electrolarynx and esophageal voice, and the third with
no rehabilitation. We used the Kruskal-Wallis test for the statistical analysis of the results.

RESULTS. The mean age of the patients included in our study group was 63 years (+/- 7.56 SD). 95.83% of the participants were
male. 79.16% were married. The majority (87.50%) of patients were retired. In 75% of cases, 0 to 5 years have passed since the surgery.
75% reported diminished communication after surgery. The test used to determine if significant differences were present between
the examined groups showed a p-value of 0.1329 (total scores), p-value of 0.3244 (the first score of SECEL), p-value = 0.6004 (the
second score of SECEL) and a p-value of 0.0613 (the third score of SECEL). Given that p was higher than 0.05, the null hypotheses
could not be rejected. The patients who underwent rehabilitation by tracheoesophageal prosthesis showed the best results in all tested
categories.

CONCLUSION. The SECEL questionnaire adapted in Romanian language could be used as a valid screening instrument in order
to improve voice rehabilitation, but it needs further testing.
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INTRODUCTION

tional strain, such as altered swallowing, commu-
nicational difficulties, cervical muscle weakness

The social integration following total laryngec-
tomy is problematic for patients, who frequently
report feelings of depression, anxiety and self-
isolation. The surgical intervention is a mutilating
one, the tracheal stoma provoking prejudice and
social stigma. At the same time, basic functions
such as interpersonal communication or intimate
relationships suffer alterations. Patients often be-
come incapable to maintain a position in the
workforce, this resulting in a decrease in income
and standard of living'. Patients who undergo
total laryngectomy report psychosocial and func-

and lowered energy levels. The psychosocial man-
ifestations are represented by depression and feel-
ings of regret®.

Taking into consideration the major negative ef-
fects over the private life and social integration of
these patients, it is highly important to evaluate
not only the survival rates and tumor eradication
but the quality of life as well®.

A study aimed at unveiling the effect of laryngec-
tomy on the quality of communication and postop-
erative quality of life demonstrated that, regardless
of the communication method used, the surgical
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intervention had an overall negative impact on the
postoperative communication and the quality of
life. The factors linked to the quality of voice and
the aesthetics of the different communication
methods used influenced the auto-evaluation of
the quality of life in these patients. These were
found to be more important than other persons’
capacity to understand them®™

Although no consensus exists regarding the no-
tion of quality of life, three fundamental aspects
define it, such as: subjectivity, multidimensional-
ity and the presence of positive and negative di-
mensions. Their development gave birth to the
definition of quality of life being, according to
the World Health Organization, “an individual’s
perception of their position in life in the context
of the culture and value systems in which they
live, and in relation to their goals, expectations,
standards and concerns”’.

The loss of the ability to communicate orally has
an increased potential for conflict, presenting a
major negative impact over the patients’ communi-
cation in private settings or professional life. The
vocal rehabilitation aims to establish a new way of
communication®.

From the currently existing vocal rehabilitation
methods, at present, the tracheoesophageal pros-
thesis is considered as the “gold standard”. This
was first introduced in medical practice by Blom
and Singer in 1979. The procedure consisted in
the creation of a shunt between the trachea and
the oesophagus with the insertion of a medical
grade silicone prosthesis in the puncture wound,
equipped with a unidirectional valve that permit-
ted the passage of expired air from the lungs into
the oesophagus, but at the same time, prevented
the oesophageal secretions to enter the lower re-
spiratory tract. In the last decades, these devices’
functionality and safety was proven’.

MATERIAL AND METHODS

We conducted a prospective study on 24 ran-
domly selected participants, starting from July
2019 until the present day. Patients included were
in evidence at the Otolaryngology Clinic of The
County Emergency Clinical Hospital of Targu
Mures, with malignant laryngeal tumors for which
total laryngectomy was performed. Participation
in the study was proposed to all the patients pre-
senting to the clinic that fit the inclusion criteria,
namely: laryngeal malignancy for which a total
laryngectomy was performed, with or without
vocal rehabilitation. Exclusion criteria were: la-
ryngeal malignancy without surgical treatment,

the presence of other malignant tumors and re-
fusal to participate in the study. All participants
provided a written consent and completed the
SECEL questionnaire adapted in Romanian lan-
guage (Figure 1).

For the present study, a questionnaire for self-
evaluation of communication experiences in laryn-
gectomized patients of international circulation
was used. The translation of the document was per-
formed individually by two otolaryngology special-
ists, both speaking Romanian and English language
at an advanced level. The results were correlated
and the final document was prepared.

The questionnaire uses a Likert-scale for pa-
tient’s self-evaluation of communication. The first
part contains questions pertaining to socio-demo-
graphic data, including sex, age, the primary
method of communication (voice prosthesis, oe-
sophageal voice, electrolarynx or other — including
the lack of rehabilitation and the whispered
speech), provenance (urban, rural), the year of
surgery, education level, current occupation, pro-
fession and marital status.

The next 34 questions are grouped into three
categories. The first one is represented by the gen-
eral category, containing questions 1-5, which re-
fers to the patient’s general attitude towards his/
her state of calm and relaxation and acknowledge-
ment of the illness and surgical treatment. The sec-
ond category, that of the environment, contains 14
questions and it pertains to the patient’s use of ver-
bal communication skills in different environ-
ments. The third category, representing the
attitude, consists of the last 15 questions, and de-
scribes the patient’s attitude towards the way he/
she communicates, self-perception and the way
others perceive him/her.

Each question is evaluated on a 4-step scale,
from 0 (Never) to 3 (Always). The answers must be
provided considering the communication experi-
ences of the last 30 days. The scores for each cate-
gory are calculated using simple summing. The
score is the following: the first category 0-15 points,
the second category 0-42 points, the third category
0-45 points. The total sum is 102 points. The higher
the score is, the greater level of communicational
dysfunction is perceived by the patient.

The last question refers to the sum of communi-
cation and it has three possible answers (more,
less, the same amount). This question is not in-
cluded in the grading system.

We analysed and processed the data from the
SECEL questionnaire using Microsoft Excel, creat-
ing a database. The socio-demographic data were
analysed by sex, age, provenance, education level,
current occupation, profession, marital status. The
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Chestionarul SECEL de evaluare a calitifii comunicirii la pacientii cu
laringectomie totald adaptat in limba romind

Prin completarea acestui chestionar imi declar acordul ca datele mele personale
consemnate in figele de observaic 5i rezultatele acestui chestionar si fie folosite
in scop de cercetare.

Nume, pi
Data nagterii:
Sex: O Masculin

0 Feminin

Nivel de educatie:
0 $eoald primard
O Scoald gimnaziald
0O Liceu
0 Scoals profesionali
O Scoall postliceali

OMimpe'im

Ocupatia: Fird ocupagic __, Salarist _, Lucritor pe cont propriu __, Pensionar _
Somer __.

Cu ce vil ocupafi/ cu ce v-afi ocupat?

Status marital: y Singur
(0 Casitorit
0 Divorjat
0 Desparit
0 Viduv

Mai jos giisifi 35 de intrebiri i la ! dupi lari: ic. Aceste
experienie au fost raponate de clitre pacienti laringectomiz: il

cu atenfie § incercuifi numdirul care descrie opinia dmuww:rl referitoare la starea
dumncavoastrd de acum sau din ultimele 30 de zile. Intrebirile nu se referd la
experieniele din anul trecut sau la cele cu mai mulfi ani in urmd.

Exemplul de mai jos v arad cum sb procedai:

Nr. | Merem | Des Uncori | Niciodatd
L | Aveli pwblcmul-:wmunm
cu familia §i prictenii? | 3 i o L]
1. | Simfili ci camenii vi Tmemp- |
din cauza felului in care | 3 @ 1 0
vorbigi? |
Nr. . Mereu Des Uneori | Niciodatd
1. | Suntepi relaxat s confortabal |
cind comunicati  cu  ale | k] 2 1 0
? |
2. | V-ali descric ca o persoand | 3 2 1 L]
calm? |
3. | Suntefi o persoand activi, | i 2 1 0
sociabild, vorbdreagd?
4. | Recunoagtef: in faa persoanci I
cu care vorbili cd afi a\ul : | 2 1 1]
laringectomie? |
2

& | Credeni ol calitatea |
comuniclini dumnevoastrii se | 3 2 1 o
imbunitieste cu clt vorbifi |
i oult?

6. | Frecventali localun mai rar din | 3 2 1 o
cauza  felului  in care |
comunicali?

7. | Vi se pare dificil si atragefi | 3 2 1 o
atentia camenilor cind vorbiji? |

8. | Vi s parc dificil s4 strigafi sau| 3 ] I [
sl atragefi atenjia oamenilor?

9. | Avefi impresia, ci camenii nu | i 2 1 ]
Vi pot injelege?

10, | Avefi impresia ci trebuic si |
repetafi de citeva on ceca ce | 3 2 1 ]
spunefi  in  cursul  unei |
conversafii ca s fifi injeles?

Avefi probleme cu comunicarea:

Nr. Meren Des Uneori | Niciodati

11. | In grupun mari de oameni? 2 1

12, | In grupun mici de cameni” 2 1

13. | Cu o singurd persoand? 2 1

14, | In diferite incdpen al casei | 2 1
dumneavoastrd?

15, | In locuni zgomotoase? 3 2 1 o

16. | Pe telefon” 2 1 ]

17. [In magind, autocar sau in| 3 2 1 0
timpul cilitoriilor?

Vi se pare cil din canza comunicirii dumneavoastrii:

N, Merea | Des | Uncori | Niciodath |

18, | Intimpinagi dificultdgi in sitagii |
sociale sau cind participafi la | i 2 1 o
slirbiitori sau Elruen

19, |‘0|0§I|I lekﬁmul mai rar decdt | 3 2 1 ]

0. marginalizat ciind | L} 2 1 o
suntefi intr-un grup de camnei? |

21, | Vi limitapi vista socild sau | 3 2 I o
cen personali?

3

Putei afirma ci din cauza comunicirii dumneavoastrd v simfigi:

Nr. Meren Des | Uneori | Niciodati
| 22. | Depresiv 3 2 ! 0
23, | Frustrat cind vorbifi cu familia : ] 2 I o
sy prictenii §i e onu vl
| injeleg?
4. | Difent sau ciudat? 3 2 1 o
25, | Eritafi &3 facefi cunogtiingd cu
cameni  noi din cauza L} 2 1 0
comuniclrii mm‘
3 2 1 o
cauza  felului in care 3 2 1 o
comunicali?
28, | Sim{ifi o oamenii incearch sa
vil termine proporifiile sau si 3 2 1 0
v ghiceascd cuvintele?
29, | Simfiji cd camenii v intrerup 3 2 I o
cind vorbili?
30. | Oamenii vl spun cif nu vl pot i 2 1 0
3. | Simiifi 3 camenii s¢ supdrd
din cauza modului in care 3 2 1 0
comunicali?
32, | Simili cd oamenii vl evith din
caura  modului  in  care 3 2 1 0
eai?
3. A oamenii vorbese cu
dulnuﬂ\'mnri intr-un  mod 3 2 1 0
diferit din cauza felului in care
comunicali?
34, | Simiifi ch familia g prictenn
nu  injeleg  cum  este sl L} 2 1 [
comunice o persoand  cum
comunicali dumncavoastrd?
Ilﬁ. l\"bcbhi la fel de mult acum ca Da l Mai mult l “Mai putin ]
_Lyiinainte de operatie? | 1 S
Data, Semnitura,

Figure 1. SECEL Questionnaire in Romanian language.
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answers to the last independent question (question
nr. 35) were examined as well. The scores for cat-
egories I-III, as well as the total score were calcu-
lated for each patient. A database was created
containing the results of the questionnaires.

In the end, we created three groups, comparing
the results obtained by those with voice prosthesis
to the results of patients without voice rehabilita-
tion and to those communicating using electrolar-
ynx or esophageal voice. The group containing
those with tracheoesophageal voice prosthesis
consisted of 7 patients. The second group, includ-
ing those rehabilitated by electrolarynx or esoph-
ageal voice, consisted of 8 patients. The third
group, that of patients with no rehabilitation, in-
cluded 9 participants.

The database, figures and tables were created
using Microsoft Excel. For the statistical analysis of
the data a non-parametric test, the ANOVA Krus-
kal-Wallis test, was used, which was performed with
the help of the following site: https://www.soc-
scistatistics.com.

RESULTS

Since July 2019, 24 patients gave express consent
to participate in the present ongoing study. Writ-
ten consent was obtained from all participants.
Mean age was 63 years (+/-7.56 SD - minimum 49,
maximum 79). 23 patients, out of the 24 included
in the study, were male (95.83%). From the data
regarding marital status, we identified 79.16% of
patients as married, 12.5% were widowed, 8.33%
reported to be single. The majority of patients
(87.5%) were retired, 4.16% were unemployed,
8.33% were employed. Another important detail
was the level of education. In Figure 2, one can see
that most of the patients included in the study re-
ported to have completed primary school or a pro-
fessional school (37.5%). A higher form of
education was reported only by 2 patients (8.33%).

In 75% of cases, 0-5 years have passed since the
operation, in 8.33% 5-10 years, in 12.50% 10-15
years, in 4.16% 15-20 years.

All 24 patients included in the study were di-
vided into three groups according to their primary
communication method after total laryngectomy
(Figure 3): 7 patients used a tracheoesophageal
voice prosthesis (29.16%), 8 patients were reha-
bilitated with electrolarynx (2 patients, 8.33%) or
esophageal voice (6 patients, 25%), 9 patients re-
ceived no voice rehabilitation method (37.5%).

The patients filled in the SECEL Questionnaire
in Romanian language. As shown in Figure 4, the
total scores for the three groups were as follows:

— fd L de A DR =l 08 WD

¥

"V A
{&q‘.'p@ d-a” @%\w ;@ﬁ Qéé? -ﬁﬁé
¥ %&“y ':‘3« & _4.*‘3

©

Figure 2. Level of education of the patients included in our study group.

Patient distribution based on rehabilitation method

® Electrolarynx

u Voice prosthess
Esophageal speech

u W0 rehabilitation

19.16%

—

5%

Figure 3. Patients’ distribution based on the primary method of
communication after total laryngectomy.
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Figure 4. The obtained score for each category of questions, according to
the examined groups.
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Table 1. The results of the ANOVA Kruskal-Wallis test.

Total Score Scorel Scorelll Scorellll
Kruskal-Wallis Formula
2
12 R
=——_¥%-L -3(n+1)
Formula n(n+1) n;
n s the total number of observations
R s the sum of the ranks for each sample
i isthe numberin each sample
H 4.0352 2.2512 1.0203 5.5828
p-value 0.13297 0.32446 0.6004 0.06133
Conclusion The results are not significant at p>0.05

those with voice prosthesis scored a total of 265
points, the mean score per patient being 37.85; the
second group, including those with electrolarynx
and esophageal voice, scored a total of 353 points,
the mean score per patient being 44.12; the third
group, including patients who did not benefit from
vocal rehabilitation, scored a total of 473 points,
the mean being 52.55.

In case of the first category of questions, those
with voice prosthesis scored 69 points (mean score
of 9.85), those with other types of vocal rehabilita-
tion scored 116 points (mean score of 12.5), those
with no rehabilitation scored 93 points (mean
score of 10.33).

The second category had the following results:
those with voice prosthesis scored 126 points in
total (mean score of 18), the patients with other
rehabilitation methods scored 173 points in total
(mean score of 21.62), those not rehabilitated
scored 211 points in total (mean score of 23.44).

In the third category of questions, the first group
scored 70 points total, with a mean of 10 points per
patient, the second group scored 80 points, with a
mean of 10 points per patient, while the third
group scored a total of 169 points, with a mean
score of 18.77.

The Kruskal-Wallis test was employed at alpha
value 0.05. The p-value resulted from the calcula-
tion for the SECEL Questionnaire total score was
0.1329. The null hypothesis could not be rejected.
Considering that p-value was higher than 0.05,
there was no statistically significant difference be-
tween the mean ranks of any pair (Table 1).

The first category was examined using the same
test. P-value was 0.3244. The null hypothesis was
retained. The difference between the mean ranks
was not big enough to be statistically different.
The examination of the second category resulted

in a p-value of 0.6004. At p<0.05, the null hypoth-
eses could not be rejected. The third category
showed a p-value of 0.0613. The difference be-
tween the mean ranks was not big enough to be
statistically different.

The independent question (question nr. 35) re-
vealed that 75% of patients considered to be com-
municating less after the surgical intervention,
8.33% reported an increase in communication,
16.66% did not observe any alteration.

DISCUSSIONS

According to the results, most patients included
in the study were male (95.83%), mean age was 63
years (+/- 7.56 SD), and 75% of patients under-
went total laryngectomy in the past 5 years. The
preponderance of male patients, the age and time
passed since the surgical intervention were consis-
tent with anterior studies®'’. The short timespan
from the surgery could be attributed to the in-
creased frequency of postoperative check-ups. At
the same time, the need for guidance in order to
attain optimal voice rehabilitation is the most im-
portant in this period.

The significance of the first postoperative year is
underlined by several studies. One of them per-
formed by Scott et al. on 47 patients, analysing the
quality of life (QoL) after total laryngectomy,
showed that all aspects of quality of life are re-
duced after the surgical intervention. The decrease
in the QoL stabilizes in time; this stabilization pro-
cess takes place in all cases, regardless of the socio-
economic status®''. Social and emotional support
of patients with lower socio-economic status
showed a positive influence over their perceived
quality of life and voice. These results were cor-



Kiss et al

The influence of vocal rehabilitation methods on communication in patients with total laryngectomy 123

roborated with the only study correlating quality of
life with socio-economic status, the conclusion
showing similarity between the two studies'®.

The results show that 79.16% of patients are
married, this having a possible positive effect over
the auto-perception of patients through the emo-
tional support it offers, even in the case of those
with no voice rehabilitation.

Our results show that 15 out of 24 patients fin-
ished high school, this number representing
62.5% of the total. Only two patients had higher
education. These results are consistent with the
results of the study which analyses the QoL post-
laryngectomy, where 46.8% reported finishing
compulsory education. In this study including 47
patients, 10 reported higher education, twice as
much as in our study®. The most frequently re-
ported education level was professional school in
our patient lot (37.5%).

Only 8.33% of patients were employed, 87.5%
living on pension. This highlights the importance
of cancer prevention programs, as well as that of
an efficient postoperative rehabilitation, including
psychotherapy and phoniatrics, of which we do not
dispose at this time. These patients end up repre-
senting an economic burden for society.

According to a study from Germany, participants
of rehabilitation programs had four times higher
chance of developing verbal speech than those
who did not partake in such programs. From the
309 participants included in their study, only 14%
did not receive rehabilitation until the end of the
first postoperative year. In the first six months, ap-
proximately 47% of patients used one of the alter-
native communication methods — voice prosthesis,
electrolarynx or esophageal speech’?. Compara-
tively with these results, in our study almost 40% of
patients were without postoperative rehabilitation.

Considering that the higher the score, the
greater the perceived communicational dysfunc-
tion, our results show that the lowest total score
was obtained by those using voice prosthesis. The
lowest score in the first, second and third category
was also seen in those using the tracheoesophageal
prosthesis. In the second and third categories of
questions, the highest scores obtained the group
without rehabilitation. This group also had the
highest overall score. There were no statistically
significant differences between the mean ranks. A
larger sample size might help us obtain better re-
sults in the future.

The statistical analysis for the total score of the
predetermined groups, as well as the individual
scores for each category, was conducted using the
Kruskal-Wallis test. This was used to compare the
three independent samples, in order to determine

whether the samples originated from the same dis-
tribution. The results were not statistically signifi-
cant. A possible cause for this could be the small
sample size.

The study shows better results in case of reha-
bilitated patients compared to those with no reha-
bilitation in all categories. The largest discrepancy
can be seen in the third category, reflective of the
patient’s attitude towards his/her communication
method, self-perception and the way others per-
ceive them.

Patients rehabilitated by tracheoesophageal
prosthesis presented better results in all categories
examined compared to those with other methods
of rehabilitation or those without rehabilitation.

Participants with no rehabilitation unanimously
reported a decrease in communication after the
surgery. Four patients of those with a restored
voice declared to communicate just as much, and
only one participant responded with “More” to the
last question.

A possible formulation error was identified by
participants in the case of the question concerning
the primary method of communication, where the
option “without voice” was not available. The same
weakness was pointed out in the Portuguese ver-
sion of the questionnaire. According to the au-
thors, a possible explanation for the lack of this
option is the increased frequency of post-operative
vocal rehabilitation utilized in the country of ori-
gin, the United States of America'®.

CONCLUSIONS

The management of malignant laryngeal tumors
require correct diagnosis, adequate staging and
the selection of the best treatment method, as well
as rigorous postoperative observation. Post-laryn-
gectomy social integration is problematic for pa-
tients, who frequently report feelings of depression,
anxiety and self-isolation. The low rate of work en-
rolment underlines the importance of cancer pre-
vention programs, as well as efficient postoperative
rehabilitation, including psychotherapy and pho-
niatric services, which at present are missing from
our arsenal. Considering the major negative effects
over the private life and social integration of these
patients, we find it imperative to evaluate the qual-
ity of their communication in order to provide the
best chance for an optimal rehabilitation. The
present study serves as an indicator of the impor-
tance of vocal rehabilitation, the results showing
higher rates of satisfaction in those who regained
their ability to communicate verbally.

The SECEL questionnaire adapted in Romanian
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language could be utilized as a routine screening
instrument to help identify patients with higher
risks of developing psychosocial difficulties; how-
ever, it needs further testing in order to underline
possible errors and shortcomings.
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