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Abstract

Objective: Voice rest is commonly recommended after vocal fold surgery, but there is a lack of evidence base and no
standard protocol. The aim of this study was to establish common practice regarding voice rest following vocal fold
surgery.

Method: An online survey was circulated via e-mail invitation to members of the ENT UK Expert Panel between
October and November 2011.

Results: The survey revealed that 86.5 per cent of respondents agreed that ‘complete voice rest’ means no sound
production at all, but there was variability in how ‘relative voice rest’ was defined. There was no dominant type of
voice rest routinely recommended after surgery for laryngeal papillomatosis or intermediate pathologies. There was
considerable variability in the duration of voice rest recommended, with no statistically significant, most popular
response (except for malignant lesions). Surgeons with less than 10 years of experience were more likely to

recommend fewer days of voice rest.

Conclusion: There is a lack of consistency in advice given to patients after vocal fold surgery, in terms of both
type and length of voice rest. This may arise from an absence of robust evidence on which to base practice.
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Introduction

Vocal fold pathologies are commonly seen in ENT
practice, ranging from benign conditions such as
nodules, polyps and granulomas, to malignant
lesions. Although medical management, behaviour
modification and speech therapy play a role in the man-
agement of some of these conditions, surgery is often
necessary. In the UK, in the year 2010—11, over 6500
therapeutic microlaryngoscopy procedures were per-
formed for such pathologies.’

Voice rest is commonly recommended after vocal
fold surgery as it is thought that this optimises
healing of the vocal fold mucosa and improves post-
operative voice quality. Although this is common prac-
tice, few clinical studies have investigated the effects of
voice rest after surgery, and this lack of evidence means
that there is no established standard protocol for voice
rest amongst surgeons.” The textbook Scott-Brown’s
Otorhinolaryngology, Head and Neck Surgery concedes
that there is only level D evidence of the ‘generally
accepted rule’ of 48 hours of complete voice rest post
microlaryngoscopy, followed by 10 days of relative rest.”

It is important to consider the psychological and
economic implications of voice rest. Adhering to
voice rest can have a significant impact on patients’
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quality of life, leaving them feeling frustrated, socially
isolated and unable to work, which in turn leads to poor
compliance.* Persistent dysphonia or disease recur-
rence post-operatively can have similar negative
effects on quality of life and inability to work, and
may require further interventions or surgery.

A survey was distributed to ENT UK Expert Panel
members in order to establish common practice regard-
ing voice rest post vocal fold surgery, and to evaluate
this information as a precursor to setting up a random-
ised controlled trial.

Materials and methods
Survey design

A seven-question survey was designed and circulated
via e-mail invitation to members of the Expert
Panel of ENT UK, the British Association of
Otolaryngologists Head and Neck Surgeons, between
October and November 2011. The ENT UK Expert
Panel comprises doctors who are current members of
ENT UK, who have opted-in to receive survey ques-
tionnaires that have been edited and approved by
the ENT UK Survey Guardian. There are over 300
members of the Expert Panel, and members receive
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Continuous Professional Development credits for com-
pleting questionnaires. The questions in the survey
were multiple-choice and there was space for further
comments after many of the questions.

Firstly, clarification of the definitions of two terms
commonly used in the context of voice rest, ‘complete’
and ‘relative’ voice rest, was attempted. The expert
panel was asked whether or not they agreed with the
statement that ‘complete voice rest means avoiding
absolutely all sound production’ and were asked how
they defined ‘relative voice rest’.

Although several factors may influence the advice
given after surgery, the type of vocal fold lesion oper-
ated on is significant in determining the type and length
of post-operative voice rest recommended. Therefore,
five categories of different vocal fold pathologies
were presented to the expert panel: benign lesions
(nodules, cysts or polyps), laryngeal papillomatosis,
granulomas, intermediate pathologies (carcinoma in
situ, leukoplakia or dysplasia) and malignant lesions.
The expert panel was asked about the type and duration
of voice rest they routinely recommended post-opera-
tively for these five categories.

The respondents were asked about their number of
years of ENT experience and if they had a sub-specialty
interest.

Statistical analysis

The data were analysed using the Statistical Package for
the Social Sciences (version 19) software and R
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software (version 2.14.0). The Pearson chi-square test
was used to test for associations between both sub-
specialty of ENT surgeon and number of years of
experience, and the following: agreement with the defi-
nition of ‘complete voice rest,” type of voice rest rec-
ommended and length of voice rest recommended.
The odds ratio of likelihood of agreement with the defi-
nition of ‘complete voice rest’ and number of years of
experience was also calculated. For type of voice rest
recommended, a nominal regression analysis was
used to generate p values to determine whether the
most popular response was statistically greater (signifi-
cantly more popular) than the next most popular choice
for each category of vocal fold pathology. Ordinal
regression analysis was used to examine differences
in the length of voice rest recommended. Significance
was defined as p < 0.05.

Results and analysis

Two cycles of distribution via e-mail yielded 172
respondents to the survey out of a total of 361 invita-
tions sent (47.7 per cent response rate). Over 75 per
cent of the respondents had more than 10 years of
experience of ENT surgery.

Definition of ‘complete voice rest’ and ‘relative
voice rest’

The survey revealed that 86.5 per cent of respondents
agreed that ‘complete voice rest” means absolutely no
sound production at all. There was no significant
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FIG. 1
Responses regarding the definition of ‘relative voice rest’ (what it encompasses).
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association between sub-specialty and agreement or
disagreement with this statement (Pearson chi-square
test, p = 0.594). There was no statistically significant
association between number of years of experience
and response using the Pearson chi-square test (p =
0.072). The calculation of odds ratios showed that
respondents with fewer than 10 years of experience
were 3.9 times more likely to agree with the statement
compared with those with more than 15 years of experi-
ence (95 per cent confidence intervals: 0.85, 17.97).
There was variability in terms of how respondents
defined ‘relative voice rest’, and eight respondents
said that they did not use or recognise the term.
There was considerable consensus that ‘relative voice
rest” encompassed the following: no shouting (96.4

Respondents (%)

775

per cent), no whispering (87.3 per cent), no singing
(91.0 per cent) and no talking in noisy environments
(75.3 per cent). However, there was a lack of agreement
about the remaining suggestions as to whether or not
they were included in the respondents’ definitions of
‘relative voice rest’ (Figure 1). Many respondents
also commented that they have their own ‘relative
voice rest’ regimes with other specific criteria; for
example, no talking on the telephone, only 5 minutes
of speech per hour and not speaking to anyone who
is ‘more than an arm’s length away’.

Type of voice rest recommended

For all of the categories of vocal fold pathology apart
from malignant lesions, relative voice rest was the
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FIG. 2
Responses regarding the voice rest type routinely recommended after surgery for different types of vocal fold lesions. CIS = carcinoma in situ
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most common advice given, recommended in over 40
per cent of patients (Figure 2). Following surgery for
papillomatosis and intermediate pathologies, nearly a
third of respondents (30.8 per cent and 31.5 per cent
respectively) did not recommend any voice rest. For
malignant lesions, over half of the respondents (52.5
per cent) did not routinely advise any voice rest, but
12 respondents (7.5 per cent) recommended complete
voice rest.

The p values calculated by nominal regression
showed that, for benign lesions, granulomas and malig-
nant lesions, the most common response was signifi-
cantly more popular than the next most common
response (p < 0.001, p = 0.007 and p = 0.001 respect-
ively). However, for laryngeal papillomatosis, the
number of doctors recommending relative voice rest
(40.9 per cent) was not significantly greater than the
number who recommended no voice rest (30.8 per
cent) (p = 0.135). There was also no significant differ-
ence between the percentages of respondents recom-
mending relative or no voice rest for intermediate
pathologies (p = 0.120).

For all types of vocal fold pathology, there was no
significant association between the type of voice rest
recommended and either the sub-specialty of the
ENT surgeon or their number of years of experience
(Pearson chi-square test, Table I).

Length of voice rest recommended

For all five categories of vocal fold pathology, 1-2
days was the most commonly advised length of post-
operative voice rest, recommended by over a third of
respondents, but over 7 days of rest was advised by
many surgeons (Figure 3). The p values calculated by
ordinal regression showed that for all categories
(except malignant lesions), the proportion of surgeons
recommending 1-2 days of rest was not significantly
greater than the next most popular response (benign
lesions p = 0.102, papillomatosis p = 0.227, granulo-
mas p =0.140 and intermediate pathologies p =
0.055). For malignant lesions, the 44 per cent response
rate for 1-2 days of post-operative voice rest was sig-
nificantly greater than the 24 per cent response rate
for 3—5 days of voice rest (p = 0.039).

For all types of vocal fold pathology except papillo-
matosis, there was a statistically significant association
between the number of years of experience and the rec-
ommended length of voice rest; surgeons with less than
10 years of experience were more likely to recommend
fewer days of voice rest (p values calculated using
Pearson chi-square test; Table ). There was no signifi-
cant association between the sub-specialty of the
surgeon and the length of voice rest recommended,
except for laryngeal papillomatosis (p = 0.037 using
the Pearson chi-square test); head and neck surgeons
were more likely to recommend fewer days of voice
rest for this disease.
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TABLE I
ASSOCIATIONS BETWEEN VOICE REST ADVICE, AND SUB-SPECIALTY AND EXPERIENCE

Associations

Vocal fold lesion

A C COOMBS, A J CARSWELL, P A TIERNEY

Voice rest dur & sub-specialty Voice rest dur & experience

Voice rest type & experience

Voice rest type & sub-specialty

P Resp (n) Pearson X2 P Resp (n) Pearson X2
0.744 0.272
0.133

Pearson x°

Resp (n)

p
0.597

0.210

Pearson x°

Resp (n)

0.021*
0.080

14.864
11.269

142
107

0.037*
0.124
0.203

7.558
13.382
10.009

126
97

3.503
9.813

160
157

4.593
8.403

144
142

Laryngeal papillomatosis

Nodules, cysts, polyps
Granulomas

0.021*

14.862
13.019
16.559

135

0.141 120

0.287

9.630

162
160
158

0.187
0.114

0.271

8.768
10.275

145

0.043*
0.011*

105

8.511
10.419

97

7.378
11.385

144
143

Leukoplakia, CIS, dysplasia

Malignant lesions

74

0.108

68

0.077

7.570

*Indicates significance, p < 0.05. Dur = duration; resp = responses; CIS = carcinoma in situ
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FIG. 3

Responses regarding the total voice rest duration routinely recommended after surgery for different types of vocal fold lesions (if applicable).
CIS = carcinoma in situ; d = days

Discussion

Synopsis of key findings

The results of the survey confirmed that there is a lack
of consistency in advice given to patients after vocal
fold surgery, in terms of both the type and length of
voice rest. The fact that there was no statistically most
popular response for the recommended duration of
voice rest for all pathologies except malignant lesions
indicates a lack of consensus. In addition, there was
no significantly most common choice for the rec-
ommended type of voice rest after surgery for laryngeal
papillomatosis or intermediate pathologies, again
reflecting a variation in practice. Although the percen-
tages of respondents advising ‘relative voice rest’ after
surgery for simple, benign lesions and granulomas
were significantly greater than the percentages for
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other types of voice rest, there was variability in how
surgeons defined ‘relative voice rest’, which again
suggests that there will be variation in the advice
given to patients. Surgeons with fewer years of experi-
ence were more likely to agree that ‘complete voice
rest” means no sound production at all, and they rec-
ommended fewer days of voice rest in comparison
with more experienced surgeons.

Strengths and weaknesses of the study

To our knowledge, this is the first survey of voice rest
after vocal fold surgery amongst UK ENT surgeons,
and there was a good response rate (47.7 per cent).
However, the survey only reflects what is rec-
ommended to patients, and does not address patient
compliance or post-operative voice quality. The
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survey did not ask about other factors which may influ-
ence post-operative voice rest advice, such as the extent
of resection, steel versus laser technique or patient
characteristics. Of particular note, we did not ask
about the location of the lesion, which is a factor that
can significantly affect post-operative advice, with
longer periods of rest being recommended for lesions
involving the free edge of the vocal fold, in comparison
with lesions on the superior surface.

Comparisons with other studies

A survey of 1208 otolaryngologists in the US by
Behrman and Sulica demonstrated similar inconsisten-
cies in post-operative advice to those highlighted in the
UK in this survey.” In that study, doctors were asked
about routine practice following surgery for nodules,
cysts and polyps, which revealed that 51.4 per cent
favoured a period of complete voice rest, but 15 per
cent did not recommend any type of voice rest post-
operatively (compared with 45.0 per cent and 8.6 per
cent respectively in our survey). The duration of
voice rest reported in the study by Behrman and
Sulica ranged from 1 to 21 days post-operatively,
with 7 days being the most common duration (in com-
parison with 1-2 days in this survey).

The variation in post-operative advice demonstrated
by both surveys is a reflection of the lack of clinical
trials and evidence on this topic. There are only two
published clinical studies in humans that describe the
role of voice rest in recurrence and healing after vocal
fold surgery, and both studies have limitations.

Koufman and Blalock conducted a retrospective
review of 127 patients who had undergone microlaryn-
geal surgery for a variety of conditions (nodules,
polyps, cysts, granulomas, Reinke’s oedema, leukopla-
kia and carcinoma in situ).” Twenty-six per cent of
those patients had been recommended complete voice
rest following surgery and the remainder were rec-
ommended relative voice rest, with varying periods
for both types of voice rest. Persistent dysphonia
lasting longer than 4 weeks post-operatively occurred
in 27 per cent of the patients who had been advised
to completely rest their voices, in comparison with 41
per cent of the relative voice rest group, but this differ-
ence was not statistically significant. This led the
authors to conclude that relative voice rest was as effec-
tive as absolute voice rest in preventing post-operative
dysphonia. The only statistically significant factors
conferring protection from dysphonia were pre-operat-
ive voice therapy and good patient compliance, with
gender, smoking and surgical technique having no
influence. However, the conclusions that can be
drawn from that study are limited due to the fact that
there was varying patient compliance in both groups.
In addition, the assignment of patients to voice rest
groups (relative vs complete voice rest) was not ran-
domised, and the criteria for this assignment were not
specified.

https://doi.org/10.1017/50022215113001485 Published online by Cambridge University Press

A C COOMBS, A J CARSWELL, P A TIERNEY

A prospective study of 10 patients undergoing
removal of unspecified vocal fold lesions by Baker
et al. similarly did not find a significant correlation
between post-operative voice use (including abusive
voice behaviour) and persistent hoarseness.’
However, the interpretations of these findings are
again restricted by: the limited patient numbers, the
lack of randomisation of patients, the lack of infor-
mation about the specific vocal fold conditions being
treated and the subjectivity of the assessment of
hoarseness.

A prospective study by Rousseau et al. addressed the
impact of voice rest on patients’ quality of life and
examined patient compliance.® They studied 84
patients undergoing voice rest for a variety of pathol-
ogies (of whom 59 were post-operative patients). The
duration of voice rest ranged from 3 to 28 days, with
no comments made about the type of voice rest pre-
scribed. They found that voice rest adversely affected
patients’ quality of life, with longer periods of rest
exacerbating this effect. During voice rest, about half
of the patients were unable to work. Patients felt fru-
strated, had difficulties communicating and had less
interaction with others. In addition, self-reported com-
pliance was low at 34.5 per cent.

A review of the literature by Ishikawa and Thibeault
demonstrates that although there is a lack of clinical
studies, there are other forms of research and evidence
that may be applicable to the examination of voice rest
after vocal fold surgery.’

There has been extensive research into exercise
versus rest on connective tissue healing in orthopaedic
literature, with recent orthopaedic studies indicating
that mobilisation improves functional recovery after
ligament damage.®® However, these findings cannot
be directly extrapolated to the vocal fold due to the sig-
nificant differences between the structure and constitu-
ents of ligament and the lamina propria of the vocal
fold.®

Animal models have been used to study the wound
healing process in the vocal fold, and the effect that
mechanical stress and phonation can have on this
process. The literature on vocal fold wound healing,
which includes studies in canine, rat and rabbit
models, demonstrates that collagen production begins
and re-epithelialisation occurs between 5 and 7 days
post injury,'®"'? prompting the suggestion that voice
rest should last this long. A canine model used by
Gray and Titze showed excessive phonation to be detri-
mental to the vocal fold, with 4—6 hours of artificially-
induced phonation causing destruction of the basement
membrane and lamina propria.”> A study in dogs by
Cho et al. simulated voice rest and phonation after
surgery, and concluded that voice rest promotes the res-
toration of normal vocal fold tissue after surgery.'’
However, the extrapolation of data from animal
models of vocal fold healing is limited by the differ-
ences in vocal fold structure between animals and
humans.
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e Voice rest is commonly recommended after
vocal fold surgery, but there is no standard
protocol

e Voice rest may benefit healing of the vocal
fold, but can have a negative impact on
patients’ quality of life

e There is little evidence on which to base
advice regarding post-operative voice rest

e This survey of UK ENT surgeons indicated a
lack of consistency in advice given to patients
after vocal fold surgery

e More research is required to establish
evidence-based guidelines for voice rest post
vocal fold surgery

More recent in vitro research has demonstrated that
cells in the vocal fold are responsive to mechanical
stress. Induced phonation in rabbit vocal folds has
been shown to increase the expression of genes in the
biochemical pathways that are involved in the mainten-
ance of vocal fold connective tissue.'* Changes in gene
expression in response to mechanical stress have also
been demonstrated in human vocal fold fibroblasts
(Titze et al'”) and in human dermal fibroblasts
(Kutty and Webb'®). Such research suggests that
phonation regulates the extracellular matrix of the
vocal fold connective tissue, and may have a role to
play in vocal fold healing and remodelling. Further
research is required in order to understand how the
frequency and intensity of mechanical stress affects
this process.

Conclusion

Voice rest is commonly advised after vocal fold surgery
with the aim of improving post-operative results.
However, this survey shows that there is great variation
in terms of the type and duration of voice rest rec-
ommended by ENT surgeons. This lack of a standard
protocol is due to the fact that there are no clinical
studies from which substantial conclusions can be
made. The rest of the literature does not provide any
convincing evidence on which to base practice. The
orthopaedic literature supports early mobilisation to
aid healing, but these findings may not be applicable
to the vocal fold tissues. Animal studies of vocal fold
healing highlight the detrimental effects of uncon-
trolled voice use, but in vitro research shows that pho-
nation contributes to the remodelling of the vocal fold
matrix and may perhaps aid repair.

The variation in practice shown in this survey indi-
cates that more research into the effects of voice rest
after vocal fold surgery is required in order to establish
evidence-based standards of care for these patients and
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optimise post-operative voice quality, whilst taking into
consideration the psychological effects of voice rest.
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