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Background. Our understanding of swallowing disorders after laryngectomy remains limited. A literature search found that documentation
of swallowing function in the laryngectomee population is lacking. Furthermore, no consensus exists regarding a suitable evaluation tool
to assess swallowing function. While conventional questionnaires are time consuming, cost and time constraints make regular objective
swallowing investigations impractical.

Objectives. To develop a 2-question simplified dysphagia score (SDS) screening tool for routine documentation of swallowing function at
post-laryngectomy follow-up visits, and to test this new tool against an established dysphagia measuring tool for laryngectomees. We also
sought to identify risk factors for poor swallowing outcomes.

Methods. Cross-sectional surveys were used to compare results obtained from the validated swallowing outcomes after laryngectomy
(SOAL) questionnaire and our novel SDS tool. The components of the SDS were guided by the experience and expertise of surgeons and
speech therapists, as well as insights from patients and their families. Sixty laryngectomy patients (females, n=7; males, n=53) were enrolled
in the study. All patients were >18 years of age. Each participant was asked to complete the SDS and the SOAL questionnaires. The results
of each tool were compared using non-parametric tests, with multiple pairwise comparisons using Bonferroni tests.

Results. Both sets of results showed a linear relationship using the Kruskal-Wallis non-parametric analysis of variance (ANOVA) test. The
SDS had a specificity of 96% (95% confidence interval (CI) 76 - 100%), a sensitivity of 81% (CI 64 - 91%), a positive predictive value of 97%
(CI 81 - 100%) and a negative predictive value of 76% (CI 56 - 89%) against the SOAL scores. The SDS results yielded 7 false-negative and
1 false-positive result for dysphagia compared with the SOAL questionnaire. Outcomes of the secondary objectives did not reach statistical
significance.

Conclusions. The SDS is a 2-question, practical grading system that shows a statistically significant correlation with the recognised SOAL
questionnaire, making it a useful alternative for everyday use, which provides outcome scores of direct practical value to patient and
clinician. Prospective use of the SDS and higher patient numbers may allow a better understanding of dysphagia, its causes and risk factors.
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Total laryngectomy (TL) is the surgical removal of the entire larynx.
The remaining surgical defect in the pharynx is closed primarily or, if
necessary, with different types of pedicled or free flaps, depending on
the size of the defect. This major disruption of the anatomy and function
of the pharynx may affect physiological processes, which impact on the
quality of life (QoL), including loss of speech and dysphagia."

In patients with laryngeal cancer who undergo TL, the focus
is on successful disease removal. While speech rehabilitation also
receives adequate attention, swallowing after TL tends to be neglected,
even though significant dysphagia can result in diminished QoL,
compromised nutrition and a decrease in social participation.!

Internationally, reports on the prevalence of post-TL dysphagia
vary widely, from 10% to 70%, possibly due to disparate definitions
of dysphagia and the use of different measurement tools.* Until
now, the prevalence of dysphagia following TL in our institution
was unknown, and patients’ swallowing status was not routinely
documented at follow-up visits. We therefore investigated post-TL
dysphagia in our population.

We suggest that a significant obstacle to the study of dysphagia and
its many causes and effects in the post-TL setting is the absence of
routine documentation of patients’ swallowing status and the lack of

a universal descriptive language. Although a number of nonspecific
swallowing-assessment tools are described in the literature, including
imaging studies and patient-reported outcome measures (PROMs) in
the form of questionnaires,**

Some researchers have attempted to develop methods to quantify
dysphagia in the form of PROMs, but none is used commonly.™¢1% We
suggest that this is due to the methods being relatively complex and
time consuming. Additionally, while some of these tools have value in

Ivery few relate to post-TL dysphagia.

assessing known dysphagia patients, where the aim of the evaluation is
to determine the cause and severity of the swallowing impairment and
to guide the selection of an effective treatment, they are less practical
for use as quick screening tools.

In many settings, communication barriers make the routine
application of questionnaires difficult and impractical. These barriers
include speech difficulty after laryngectomy, multilingualism and
absence of translation services, compounded by illiteracy and
socioeconomic hindrances to mutual understanding.""’ Within this
context, the objective of our study was to develop and investigate
a simple and practical dysphagia screening tool, i.e. the simplified
dysphagia score (SDS), for documenting dysphagia after TL, including
its prevalence and severity and the causative factors.

1074 sAMJ November 2021, Vol. 111, No. 11


mailto:rachelblokland@gmail.com
https://doi.org/10.7196/SAMJ.2021.v111i11.15913

To test the appropriateness of the SDS, we compared its outcomes
with those of the swallowing outcome after laryngectomy (SOAL)
questionnaire, an established measurement tool developed and
preliminarily validated in 2012, followed by full psychometric
validation in 2015.1" The SOAL was identified from the literature as
being methodologically robust and the only questionnaire specifically
developed to assess swallowing after TL. While impractical as a
routine screening tool in our busy clinics, it did present a good
exemplar against which to measure the validity of the developed SDS.

Secondarily, we collected data to identify the associations,
causes and contributing factors in the development of dysphagia.
Potential risk factors for poor postoperative swallowing function
were investigated by correlating the results obtained with each tool
(SDS and SOAL) with variables that possibly affect swallowing
function, including pathological T-stage of disease, pharyngeal
closure technique and time since surgery.

T-stage refers to the extent of the primary tumour according to
the TNM (tumour, nodes, metastasis) classification of malignant
tumours and is specifically defined for each cancer subsite,
depending on characteristics such as size, extent and specific
structure involvement.['® This assessment can be clinical (before
surgery) or pathological (after surgery). The pathological T-stage
refers specifically to the final assessment of these characteristics after
surgery and histological examination of the excised specimens.

During a TL procedure, the choice of pharyngeal closure technique
depends on the size of the pharyngeal defect after removal of the
tumour. The surgeon assesses whether sufficient pharyngeal tissue
remains to create an adequate neopharynx by primary closure or
whether tissue will have to be imported by using a free or pedicled
flap. Options for primary closure also partly depend on the surgeon’s
preference, which includes suturing the defect horizontally, vertically
or in a T-closure (a combination of horizontal and vertical suturing).
Theoretically, this may affect the internal diameter of the neopharynx,
which would influence swallowing function.

It is well known that radiotherapy may cause mucositis and fibrosis
over time." It can, therefore, be expected to impact on swallowing
function when used to treat laryngeal disease. However, because
most of our patients received adjuvant radiotherapy as part of their
treatment, the number of patients who did not receive such therapy
was too small to allow us to study this variable and its impact on
swallowing function.

Methods

Patient surveys

We conducted a cross-sectional survey comparing two patient-
reported outcome tools, i.e. SOAL (established and validated) and
SDS (novel). Therefore, the survey represented a validation study for
the newly developed dysphagia-screening instrument.

Every patient who attended a TL follow-up clinic and/or support
group meeting at our institution over a period of 1 year was asked to
participate in our study. All agreed, and a total of 60 patients (females,
n=7; males, n=53) received counselling as stipulated in our consent
form. All respondents gave permission for their questionnaire
responses and data from their files to be used for research purposes.

All study participants were >18 years of age, had previously had a
TL for laryngeal squamous cell carcinoma (SCC) and were disease free
at the time of participation. Each participant was asked to complete
both the SDS and SOAL questionnaires in English, Afrikaans or
Xhosa, depending on the language he/she was most comfortable with.
Translations were supplied by an official translating service. Informal
verbal interpreters, including family members and staff, were used if
participants were illiterate or preferred a language other than those

mentioned above. No patients were excluded based on language, as
we were able to communicate adequately with all participants.

Data for the secondary objectives, i.e. pathological tumour stage,
pharyngeal closure technique and time since surgery, were collected
from patients’ files and recorded on their respective questionnaire
forms. All data sheets were stored securely and were only accessible
to the involved researchers.

Dysphagia scores were quantified separately by each tool (SOAL
and SDS) and results were compared using non-parametric tests, with
multiple pairwise comparisons using Bonferroni tests. Furthermore,
secondary objective variables were analysed according to the
dysphagia scores of both tools.

SOAL questionnaire

The SOAL questionnaire consists of 17 statements, each describing an
aspect of dysphagia. Respondents were required to indicate whether
the statement applied to him/her with ‘no; ‘a little’ or ‘a lot’ and scores
were then allocated as 0, 1 and 2, respectively. Thus, respondents
obtained a total score between 0 and 34, with 0 representing normal
swallowing function and 34 reflecting the most severe form of
dysphagia. For the purpose of our study and for comparison with
the developed SDS, we identified a threshold score that separated
patients with normal swallowing function from those with clinically
significant dysphagia.

One of the problems associated with the SOAL questionnaire is
that it does not provide a cut-off value for the diagnosis of dysphagia.
Govender et all® comment on the development of the SOAL
questionnaire by stating that ‘a patient with no adverse features on
modified barium swallow would have a predicted SOAL score of
(approximately) 5, whereas a patient with all adverse features on all
boluses would have a predicted score of (approximately) 34’ Based
on this, we interpreted the SOAL results as follows: <5 - normal
swallowing; >5 - dysphagia.

SDS

The SDS was designed in consultation with 2 speech pathologists,
6 otorhinolaryngology consultants and 1 plastic and reconstructive
surgeon, all with experience in dysphagia and the post-TL patient
population. Content was also adjusted according to information
gained from a pilot study and interactions with patients and their
close relatives.

The developed SDS is based on identifying the consistency of food
closest to ‘normal’ that the patient can eat, as well as whether the
patient can manage the diet with ease or difficulty. The questionnaire
comprises 5 levels for types of food tolerated, with sub-levels A or B
for ease of eating each food type.

Types of food tolerated:

« normal diet with no restrictions

 mostly normal diet with some restrictions

« soft/mashed food only, e.g. porridge or mashed potatoes

o thick liquid diet, e.g. soup, milkshakes or supplement drinks
« thin fluids only, e.g. juice, water

o saliva only.

Sub-levels:

« no difficulty - no second swallow/no water required

« with difficulty - second swallow required/needs water/takes a long
time.

Together, the levels offer a categorical score that inherently contains
valuable practical information for the clinician. The scores progress
from 1A, 1B, 2A, 2B, 3A ... and so on. Again, for comparison with
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the SOAL tool, we required a threshold score to identify clinically
significant dysphagia. Considering that a completely normal diet
with no restrictions would allow for the least nutritional disturbance,
we used any score of >1 as representative of dysphagia.

Statistical analyses

Data were analysed using SPSS version 26 (IBM Corp., USA), with
p<0.05, indicating statistical significance. Furthermore, Kruskal-
Wallis non-parametric analysis of variance (ANOVA) tests were used
to compare median SOAL scores across SDS grades, with multiple
pairwise comparisons using the Bonferroni correction for multiple
tests. Results of SDS-assessed dysphagia were cross-tabulated against
those of SOAL-assessed dysphagia. Sensitivity, specificity, as well as
negative and positive predictive values, were calculated along with
their 95% confidence intervals (CIs).

Risk factors were plotted against the presence or absence of
dysphagia according to both methods, and Fischer’s exact test was
performed. Time since surgery was compared in the dysphagia
groups using the non-parametric Mann-Whitney test.

Ethical approval
Ethical approval for the research was obtained from the Stellenbosch
University Health Research Ethics Committee 2 (ref. no. $19/01/015).

Results

We assessed 60 patients at post-TL follow-up clinics in a single
institution between January and July 2019. The overall prevalence of
dysphagia among these patients using the SOAL questionnaire was
61.7% (n=37) and using the SDS it was 51.7% (n=31).

Accepting the SOAL questionnaire as the gold standard, the
SDS results yielded 1 false-positive and 7 false-negative results
for dysphagia. Furthermore, our results showed the SDS to have a
sensitivity of 81% (CI 64 - 91%), a specificity of 96% (CI 76 - 100%),
a positive predictive value of 97% (CI 81 - 100%) and a negative
predictive value of 76% (CI 56 - 89%) against the SOAL questionnaire
(Table 1).

The median SOAL score was statistically significantly different
between the SDS grade categories (p<0.001). Although our results
showed a linear trend in the median increase across SDS grades
(Fig. 1), the Bonferroni correction after multiple comparison
testing showed that the differences were only found in the extreme
categories, i.e. category 1A differed from 2B and 3B, and 1B differed
from 3B. The remaining pairwise comparisons were not statistically
significant.

An examination of the variables believed to have an impact on
post-TL dysphagia was undertaken and included the pathological
T-stage, pharyngeal closure technique used and time since surgery.
However, none of these reached statistical significance in their
associations with dysphagia by either method. According to both
tools, the pharyngeal closure technique plotted against dysphagia
showed a slight trend towards better outcomes with horizontal
closure, but statistical significance was not attained (Tables 2 and 3).
Neither pathological T-stage nor time since surgery showed an
impact on the presence of dysphagia.

Discussion

Primary objectives

The prevalence of dysphagia was 61.7% using the SOAL questionnaire,
and 51.7% using the SDS tool. However, these results were obtained
by accepting the cut-off scores (>5 for SOAL and >1B for SDS) that
separated patients with problematic dysphagia from those with
acceptable swallowing function. This division is, at best, an educated

Table 1. Dysphagia prevalence calculated by the SDS v. the
SOAL tool

SOAL
Normal  Dysphagia Total
SDS
Normal 22 7 29
Dysphagia 1 30 31
Total 23 37 60

SDS = simplified dysphagia score; SOAL = swallowing outcome after laryngectomy.

Table 2. Patients with and without dysphagia according to the
pharyngeal closure technique used as measured by the SOAL
questionnaire

Closure technique Normal, n (%) Dysphagia, n (%) Total, n
Horizontal 8 6 14
(57.1) (42.9)
Vertical 3 12 15
(20) (80)
T-closure 1 5 6
(16.7) (83.3)
Flap 3 7 10
(30) (70)

SOAL = swallowing outcome after laryngectomy.

Table 3. Patients with and without dysphagia according to
the pharyngeal closure technique used as measured by the
SDS tool

Closure technique Normal, 1 (%)

Dysphagia, n (%) Total, n

Horizontal 9 5 14
(64.3) (35.7)

Vertical 6 9 15
(40) (60)

T-closure 2 4 6
(33.3) (66.7)

Flap 5 5 10
(50) (50)

SDS = simplified dysphagia score.

estimate based on clinical experience. More accurate cut-offs are
impossible to deduce before the clinical entity of dysphagia is better
understood and precise definitions are established.

The trend towards a linear relationship between the results
obtained from the two measurement tools and the good sensitivity
and specificity of the SDS against the SOAL, suggest that the SDS
is a reasonable substitute for the SOAL questionnaire. Although
the trend does not directly indicate the accuracy of the SDS for
dysphagia screening, it does imply that the SDSs correlate with the
scores obtained from the SOAL, which has been rigorously developed
and validated. We suggest that the SDS can be presumed to be as
adequate as the SOAL for the detection and grading of dysphagia in
the laryngectomee population.

Secondary objectives
We investigated a number of variables believed to impact on
dysphagia after TL, including the pathological T-stage, pharyngeal
closure technique and time since surgery.

However, none of these variables reached statistical significance,
and we conclude that higher patient numbers are needed to
confidently assess the effect of these variables on dysphagia.
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Fig. 1. Distribution of swallowing outcome after laryngectomy scores against simplified dysphagia score
grades. (SOAL = swallowing outcome after laryngectomy; SDS = simplified dysphagia score.)

Our results do not indicate a clear trend
towards higher levels of dysphagia among
any particular tumour stage, and statistical
significance was not reached. Similarly, when
dysphagia was assessed across pathological
tumour stages using the SDS, no trends
could be identified among the patients in
our study, and statistical significance was
not reached. According to both tools, the
pharyngeal closure technique plotted against
dysphagia showed a slight trend towards
better outcomes with horizontal closure,
but statistical significance was not attained.
Time since surgery did not seem to have
an impact on the presence of dysphagia,
but higher patient numbers are needed to
confirm this with statistical significance.

Conclusions

Results from the developed SDS showed
high sensitivity and specificity when
compared with the SOAL questionnaire, and
we believe that this makes it acceptable to
use for routine documentation of swallowing
function after laryngopharyngectomies. The
intention of this comparison was to establish
whether the SDS is at least as useful as
the most appropriate existing tool to assess
swallowing in post-TL patients.

As the SDS is easy to use and can be
completed in <1 minute, it can be imple-
mented at every patient visit and provides the
clinician with a clear image of the patient’s
swallowing status. It is amenable to wider
adoption as a universal post-TL dysphagia
screening tool and may be a suitable method
for the routine recording of dysphagia.

The questions in the SDS inherently
provide information regarding the effect of
dysphagia on patients’ lives. For example, a
patient with a level 2A score or higher, can

eat with minor modifications and participate
socially, while a level 4B patient has to
spend most waking hours sipping at food to
maintain an adequate nutritional status. By
routinely documenting patients’ swallowing
status at follow-up visits, we hope to
establish a significant database from which
to conduct further retrospective research
into risk factors, associations and causes of
dysphagia after TL.

We acknowledge the need for a more
detailed analysis that comes with the SOAL
questionnaire when treating patients with
dysphagia. We suggest that the SDS be used
for routine screening at follow-up visits of
laryngectomees to identify patients who
require further management. SOAL can
then be used in the management of these
patients to further explore the details of the
individual patient’s problem.

Further validation studies comparing
the SDS to imaging studies, such as
videofluoroscopy, will be useful. Additionally,
we hope that with the wider use of the SDS
and retrospective analyses, it will be possible
to obtain statistically significant answers to
our questions regarding the causative factors
of dysphagia after TL.

Study limitations

The SDS was not directly compared with
imaging investigations. Greater patient
numbers would be required to determine
the possible roles of variables that might
contribute to dysphagia. The comparison
between the two PROMs only indicates that
the SDS as a measurement tool is as sound
as the SOAL questionnaire. Although we
acknowledge that the correlation between
the tools is not exact, we suggest that it is
sufficient to accept the SDS as a valuable
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tool to screen for swallowing problems.
Higher patient numbers would be needed
to establish a better correlation between the
SOAL and SDS.
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