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A prospective study of long-term dysphagia following total laryngectomy
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Abstract. A prospective study of long-term dysphagia following total laryngectomy. Objective: To evaluate the degree
of dysphagia in patients before and after total laryngectomy using the Performance Status Scale for Head and Neck
Cancer Patients (PSS) and to determine the effects of post-operative radiation therapy, neck dissection, and pharyn-
goesophageal spasm on PSS scores.

Methods: We performed a controlled, prospective study at a tertiary referral university hospital. Twenty consecutive
patients undergoing laryngectomy were included. Patients were followed for at least two years post-operative, without
evidence of local, regional, or distant disease. Only patients with squamous cell carcinoma limited to the endolarynx
requiring total laryngectomy with or without elective neck dissection for surgical management of cancer and with no
pre-operative treatment were included. Dysphagia was evaluated by PSS prior to surgery and again two years post-
operatively with an emphasis on eating in public and normalcy of diet domains. Video fluoroscopic evaluation of
swallowing was performed one year after treatment.

Results: The relative number of patients with low mean scores in PSS (i.e. usually swallow paste of fluid food in
presence of some selected persons or alone; <50) increased after total laryngectomy (p = 0.04). Patients with lower
scores reported more frequent spasm of the pharyngoesophageal segment (p = 0.005). Mean scores of both domains

decreased after surgery (p <0.05).

Conclusion: Eating in public and normalcy of diet scores decreased in 50% of patients after total laryngectomy.
Trial Registration: controlled-trials.com Identifier: ISRCTN20496103.

Introduction

Quality of life (QoL) and func-
tioning are two important health
domains to consider, alongside
survival, when evaluating the
success of head and neck cancer
therapy.'” QoL is a complex,
multidimensional concept that is
unique to each individual and
necessitates self-report for ade-
quate evaluation.” It is affected by
a range of physical and psycho-
logical characteristics, including
emotional, physical, functional,
social, financial, and spiritual
components.” The World Health
Organization defines QoL as “an
individual’s perceptions 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, stan-
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dards and concerns”.

This can be expressed as
“reflecting a measure of the dif-
ference or ‘gap’ between one’s
perceived reality and one’s expec-
tations or wishes”.* Functioning
is different from QoL. According
to the World Health Organiza-
tion International Classification
of Functioning, Disability, and
Health (WHO-ICF), an impair-
ment, activity limitation, and/or
participation restriction may result
if an individual is affected by a
disease or its treatment.’ Func-
tioning thus does not relate to
well-being or life satisfaction;
rather, it represents an individual’s
performance in the activities of
daily life, e.g. walking, eating, or
speaking.’

The Performance Status Scale
for Head and Neck Cancer
Patients (PSS) is designed to
measure disabilities of head and

neck cancer patients in the areas
of eating and speaking. Due to
the disease itself or its treat-
ment, eating patterns among head
and neck cancer patients may
become less socially acceptable.
Increased time for feeding is often
required, considerable messiness
is involved, and special food
preparation is needed. In addition
to speaking and eating problems,
the social involvements of head
and neck cancer patients are often
curtailed. Communication diffi-
culties may result in frustration,
anxiety, and isolation from others.
Similarly, problems with eating
and ensuing embarrassment may
interfere with the patient’s ability
to socialize with others in situa-
tions in which food or drinks are a
significant aspect of the activity.
This simple, practical assessment
tool measures these functions in a
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standard and systematic manner
and was designed to be readily
acceptable to both the patients and
their caretakers. This tool is also
appropriate for repeated adminis-
tration. PSS measures functioning
more than QoL, but problems in
swallowing and eating in public
affect self-esteem and one’s reac-
tion to others. Thus, patients’
well-being and life satisfaction
could be compromised if he/she
could not eat his or her preferred
dish, for example. Preservation of
swallowing, a natural airway, and
speech are critical components
that impact QoL in head and neck
cancer patients.® Of these vital
functions, swallowing has the
largest impact on global QoL

The objective of the current
study was to compare mean scores
of the PSS® domains of eating in
public and normalcy of diet before
and after total laryngectomy, and
to investigate the relationship
between post-operative radiation
therapy, neck dissection, and
pharyngoesophageal spasm with
PSS scores.

Materials and methods

The local Institutional Review
Board, Ethical Committee in
Research of Faculty of Medi-
cine of University of Campinas,
approved the study protocol.
All patients provided informed
consent. Consecutive patients
treated by total laryngectomy and
followed for at least two years
post-operatively without evidence
of local, regional, or distant
disease were included in the
current study. Inclusion criteria
were a diagnosis of squamous
cell carcinoma exclusive to the
endolarynx without clinical and/
or radiological evidence of lym-
phatic metastases requiring total

laryngectomy with or without
elective neck dissection and with-
out previous treatment. Patients
with cancer of the hypopharynx or
those submitted to salvage surgery
after failure of concomitant radio-
chemotherapy for larynx cancer
were excluded. All histopatho-
logic analyses were provided by
our institution. All patients were
submitted to multi-slice com-
puterized tomography of the
larynx and videolaryngoscopy
with rigid Hopkins lens endo-
scopes (Storz®); all images were
recorded and digitally archived.
Follow-up was performed with
clinical examination according to
our clinical surveillance protocol.
Computerized tomography of the
neck and chest was performed at
six-month intervals. The TNM
staging system was employed.’

We translated and adapted the
PSS questionnaire to Brazilian-
Portuguese following internation-
ally-accepted guidelines.""" Two
bicultural experts translated the
original English version of the
PSS questionnaire to Brazilian-
Portuguese. A third bicultural
expert compared the two versions
and an iterative consensus was
reached. The consensus version of
the Brazilian-Portuguese trans-
lation was sent back to the original
translators who performed a
similar back-translation process
(from Brazilian-Portuguese to
English). This back-translated
version was then compared with
the original English-language ver-
sion to ensure that the translations
were suitable. Discrepancies
between the original and back-
translated versions were resolved
by repeating the process as need-
ed.

To ensure face validity, the
translated questionnaire was first
distributed to two expert ENT
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surgeons and two speech patholo-
gists experienced in managing
patients with dysphagia. They
were instructed to review and
comment on the suitability of the
questions to ensure that target
information would be obtained.
Following refinement, three laryn-
gectomees then completed the
questionnaire, and upon comple-
tion was asked to comment on
the clarity of questions, format
of questionnaire, ease of com-
pleting the questionnaire, and
the suitability/understandability of
the language and terminology.
Minor changes were made to the
questionnaire format before distri-
bution by mail.

To evaluate the interrater
reliability of the new scale, two
members of the research team
(psychologist and research assis-
tant) simultaneously rated 20% of
the patient group. Kappa statistics,
describing the degree of agree-
ment between the raters’ scores,
were calculated separately for
each subscale.

Swallowing was evaluated
through the eating in public and
normalcy of diet domains of the
PSS (Table 1). The understand-
ability of speech domain was not
included in the current study. The
questionnaire was administered
one month pre-operatively and
again two years post-operatively.
Relevant treatment information,
including neck dissection and
radiation therapy, was collected
by chart review. Patients were
submitted to levels II, III, and
IV elective selective neck dis-
section if the risk of lymphatic
metastases was high. Adjuvant
radiotherapy was used when posi-
tive margins, presence of angio-
lymphatic invasion, perineural
invasion, multiple metastases, or
extracapsular spread of metastases
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Table 1
Performance Status Scale for Head and Neck Cancer Patients
Eating in public Score
No restriction of place, food, or companion (eats out at any opportunity) 100
No restriction of place, but restricts diet when in public (eats anywhere, but may limit intake 75
to less “messy” foods, e.g., liquids)
Eats only in presence of selected persons in selected places 50
Eats only at home in presence of selected persons 25
Always eats alone 0
Understandability of speech
Always understandable 100
Understandable most of the time; occasional repetition 75
Usually understandable; face-to-face contact necessary 50
Difficult to understand 25
Never understandable; may use written communication 0
Normalcy of diet
Full diet (no restrictions) 100
Peanuts 90
All meat 80
Carrots, celery 70
Dry bread and crackers 60
Soft, chewable foods (e.g., macaroni, canned/soft fruits, 50
cooked vegetables, fish, hamburger, small pieces of meat)
Soft foods requiring no chewing (e.g., mashed potatoes, apple sauce, pudding) 40
Pureed foods (in blender) 30
Warm liquids 20
Cold liquids 10
Non-oral feeding (tube fed) 0

were found (at least 5000 cGy
were used on both sides of the
neck over five weeks).

Three speech language patholo-
gists evaluated each patient
including administration of the
PSS; a mean score was obtained
for each subscale in every patient.
In addition, videofluoroscopic
examination of swallowing and
phonation with tracheoesophageal
voice with voice prosthesis was
performed in all patients after one
year of treatment in a blinded
fashion by three speech language
pathologist with consistencies of
thin liquid, thickened liquid, and
paste bolus to evaluate for the
presence of spasm or stenosis on
pharyngoesophageal segment (PES)
or other anatomical alterations
including pharyngeal pouches or
absence of relaxation of cricopha-

ryngeal muscle during swallowing.
All exams were recorded in DVD
format for evaluation of swal-
lowing in slow motion or frame-
by-frame analysis. Evaluation of
antero-posterior diameter was
performed just above the tra-
cheostomy level in lateral projec-
tion during and after swallowing
and during and after phonation
with voice prosthesis. Pharyngo-
esophageal spasm was defined as
a narrowing of the PES observed
under videofluoroscopy during
phonation but not during swal-
lowing with relaxation of PES. In
cases of stenosis, a narrowing of
PES is observed during phonation
and swallowing. Relaxation of
the PES is not observed during
swallowing.”? The pharyngeal
transit of bolus was evaluated to
determine if it was cleared with a

single swallowing movement or
required multiple efforts to clear
the pharynx. Transit time was
evaluated with recorded slow
motion analysis of swallowing
coupled to timer of DVD player
software PowerDVD™ XP from
Cyberlink™ for Windows XP. A
mean score of =70 for both
domains was considered the cut
off value for good swallowing
and a score of <50 was con-
sidered restriction in swallowing
(Table 1).

Statistical analyses were per-
formed via binomial tests of the
relative number of patients with
impairment of mean score after
surgery. Evaluation of mean
scores of the domains of interest
before/after surgery and mean
transit time was performed using
the t-test. The presence of spasm
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in pharyngoesophageal segment
after surgery and the influence of
post-operative radiation therapy,
neck dissection, and impairment
of pharyngeal transit time was
evaluated using the Fisher Exact
Test. Statistical analysis was per-
formed using version 12.0 of the
SPSS statistical program (SPSS,
Chicago, IL) for Windows XP®.
The level significance was set at
5%.

Results

Twenty patients were enrolled
in this study. The length of fol-
low-up ranged from 36 months
to 74 months, with a mean of
42 months. Nine patients were
staged as T3NOMO and eleven
patients as T4aNOMO after CT
scan of larynx and chest. For the
two subscales used in this study,
good interrater reliability was
found: for normalcy of diet,
Kappa = 0.86 (standard error [SE]
= 0.08); for eating in public,
Kappa=0.82 (SE=0.11).

Seventeen patients (85%) had a
mean score =70 for the eating in
public and normalcy of diet
domains and three patients (15%)
had mean score <50 on both
subscales pre-operatively. Eight
patients (47%) of those with
a mean score =70 reported de-
creased scores on both subscales
(=50) after total laryngectomy,
while one patient (33%) with low
pre-operative scores reported
increased mean scores after
surgery (mean score =70). Two
patients (66%) with low mean
scores (=50) on the two domains
and nine (53%) with high PSS
scores (=70) remained unchanged
after surgery.

After surgery, 47% of patients
with high scores on both domains
reported decreased mean scores

(=50). The relative number of
patients with decreased mean
scores on both domains after
surgery was significant (p =0.04)
(Table 2). Among all 20 patients,
the mean pre-operative score on
the eating in public domain was
70 (SD +21.8), while that on the
normalcy of diet domain was 71.5
(SD = 21.7). After surgery, the
mean score was 51.3 (SD = 30.6)
for eating in public and 53.5 (SD
+ 21.5) for normalcy of diet. For
both subscales, the difference in
mean scores before and after sur-
gery was statistically significant
(p<0.05).

Six patients with mean score
<50 (60%) had pharyngoeso-
phageal spasm on videofluoro-
scopic evaluation, while no patients
with mean score =70 had spasm
during phonation or after swal-
lowing (p =0.005). No patient
presented with stricture or stenosis
of the pharyngoesophageal seg-
ment on videofluoroscopic evalu-
ation during phonation or after
swallowing. Pouch was not ob-
served in any patient and relaxa-
tion of cricopharyngeal muscle
was observed in all. Mean transit
time for all patients was 1.3s (SD
+0.3; 95%CI 1.3 = 0.07). Those
patients with a mean score <50
after surgery in both domains after
the first swallow of liquid bolus
had a prolonged pharyngeal transit
time (1.4s SD £0.2s;95%CI 1.4 +
0.1) requiring multiple efforts to
completely clear the pharynx with
impaired radiological swallowing
compared to those with mean
scores =70 (1.0s SD + 0.3; 95%CI
1.0 £0.1) (p<0.005). The propor-
tion of patients with impaired
transit time (100%) when PSS
scores was low (<50) was higher
than the group of patients with
high PSS scores (>70) (0%; p =
0.000005).
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Nine patients underwent post-
operative radiotherapy and 14
underwent neck dissection. Both
parameters were unrelated to a
decrease in either domains of the
PSS after total laryngectomy (p =
0.95 and 1.00, respectively).

Discussion

The PSS® is one of the few
instruments designed to quantify
the impact of dysphagia on
performance status. The other
commonly-employed instrument,
the MDADI (M.D. Anderson
Dysphagia Inventory)," is the first
validated and reliable self-adminis-
tered questionnaire designed spe-
cifically to evaluate the impact of
dysphagia in head and neck can-
cer patients. The SWAL-QOL
(swallowing-quality-of-life instru-
ment), is a comprehensive QoL
instrument, but was designed for
patients with neurogenic oropha-
ryngeal dysphagia; it is designed
to obtain the neurologically-
impaired patient’s perspective on
QoL effects attributable to dys-
phagia."

Dysphagia is an expected mor-
bidity of total laryngectomy.”
Deficits may be related to al-
terations of superior digestive
tract including fibrosis of base
of tongue or pharynx with re-
sulting deposit of foods, hyper-
tonia of cricopharyngeal muscle,
and stenosis or modifications in
esophageal phase or peristalsis of
esophagus.”® It is important to
evaluate the patient submitted to
total laryngectomy soon after sur-
gery to identify dysphagia, often
characterized by residue in pha-
ryngeal area.” Few investigations
have examined the nature of this
alteration, in immediate or later
post-operative period as total
laryngectomy is not associated
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Table 2

Mean PSS scores before and after total laryngectomy in normalcy
of diet and eating in public

Before surgery

Score =70 Score <50 Total p value
After surgery
Score =70 10
Score <50 8 10 0.04
Total 17 3 20

with aspiration and pneumonia.
Frequency of dysphagia after total
laryngectomy ranges from 10% to
72% and may be in the immediate
post-operative period in up to 98%
of patients and up to 58% after
three years of follow-up.”'*" In
this post-treatment setting, dys-
phagia has been shown to have a
great impact on life of patient.”
We confirmed this in the present
study with significant decrease in
PSS scores. The relative number
of patients with lower scores
increased more than three times
from 15% to 50% at two years
post-operative follow-up, as ob-
served by other authors.™" Typi-
cally, investigation of dysphagia
after total laryngectomy involves
observation of the swallowing
mechanism with contrast medium.
Previous studies demonstrated
increased time required for bolus
transport through the pharynx."”
In addition, increased pharyngeal
resistance to food flow and poor
lingual propulsion has been
reported.” In our patients, many
reported the sensation of stopped
food, sensation of choking and
nasal regurgitation despite the
absence of PES stenosis or
pouches on videofluoroscopic
evaluation. Most patients have
pharyngoesophageal spasm. This
spasm appears during phonation

and not during swallowing and
jeopardizes the acquisition of
tracheoesophageal voice. How-
ever, treatment of these spasms is
related to improvement of swal-
lowing, as observed in our previ-
ous study.” All patients with low
mean scores in the domains of
normalcy of diet and eating in
public had alterations in pharyn-
geal transit. We observed inade-
quate force of the sequential con-
strictor contraction to adequately
propel the bolus through the phar-
ynx. The anterior pharyngeal wall,
the site of suture line, does not
contract during pharyngeal peri-
stalsis. The pharynx is more tortu-
ous due to anterior fixation to the
skin and tracheostomal region.
Removal of the larynx itself
increases resistance to flow as the
superior and anterior movement of
larynx is lost, and opening of the
inferior hypopharynx occurs only
with difference in pressure gradi-
ent without the help of anterior
movement of larynx.*

One subject presented with a
cough after swallowing. Xero-
stomia secondary to radiation
therapy had a significant impact
on quality of life.” Dysphagia
secondary to radiation therapy
treatment can acute occurring 10
to 17 days after irradiation, with
decreased saliva production. Late
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effects of radiation therapy may
include impairment of swallowing
reflex and pharyngeal peristalsis
for up to two years post-treat-
ment.* Despite the absence of an
effect of radiation therapy on
swallowing in our data, some
studies observed swallowing im-
pairment due to fibrosis of
pharyngeal constrictor muscle or
prelaryngeal muscles.” Radiation
therapy in the neck area does not
impair voice production with tra-
cheoesophageal speech, and does
not harm the PES . Our data sug-
gest that most patients had the
greatest difficulty with solids.
Liquids and pastes were tolerated
significantly better. No patient
had narrowing of the pharyngoe-
sophageal segment on videofluo-
roscopic examination, dysphagia
could be due to dysfunction of the
pharyngoesophageal segment.”
Treatment with botulinum toxin
could improve speech rehabili-
tation”** and might also relieve
this dysfunction and improve
swallowing. Botulinum injection
is an outpatient procedure used in
selected patients with persistent
spasm at least six months post-
operatively, as most spasms im-
proves spontaneously.”?*% An-
other treatment modality is the pha-
ryngeal myotomy during recon-
struction of pharynx after total
laryngectomy to prevent spasm of
the pharyngoesophageal segment
but with increased risk of hypo-
tonicity of pharyngeal muscle
with hypotonic voice that does not
improve with rehabilitation.

Conclusions

Total laryngectomy is related to
impairment of swallowing in 50%
of patients. We observed a statisti-
cally significant increase in the
relative number of patients with
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mean PSS scores <50 after sur-
gery (p =0.04) for both domains.
There was a statistically signifi-
cant difference in the mean scores
for the eating in public and
normalcy of diet domains before
and after total laryngectomy
(p<0.05). Lower scores (<50)
were related to the presence
of pharyngoesophageal segment
spasm (p = 0.005) and did not cor-
relate with post-operative radia-
tion therapy or concomitant neck
dissection. All patients with low
mean scores (<50) had a statisti-
cally significant difference in the
transit time with impaired radio-
logical swallowing compared to
those with mean scores =70 (p
<0.005). The relative number of
patients with impaired transit time
was higher in the group of patients
with low mean scores in both
domains (p = 0.000005).
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