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Background. Dysphagia is @ common consequence of freatment for head and neck cancer (HNC). The purpose
of the study was to evaluate the prevalence of dysphagia in a group of patients treated for HNC in Slovenia, and to
identify factors contributing to the development of dysphagia.

Patients and methods. One-hundred-nine consecutive patients treated for HNC at two tertiary centers were re-
cruited during their follow-up visits. They fulfiled EORTC QLQ-H&N35 and “Swallowing Disorders after Head and Neck
Cancer Treatment questionnaire™” questionnaires. Patients with dysphagia were compared to those without it.
Results. Problems with swallowing were identified in 41.3% of the patients. Dysphagia affected their social life (in
75.6%), especially eating in public (in 80%). Dysphagia was found the most often in the patients with oral cavity and/
or oropharyngeal cancer (in 57.6%) and in those treated less than 2 years ago (p = 0.014). In univariate analysis, a
significant relationship was observed between dysphagia prevalence and some of the consequences of anti-cancer
treatment (impaired mouth opening, sticky saliva, loss of smell, impaired taste, oral and throat pain, persistent cough,
and hoarseness), radiotherapy (p = 0.003), and symptoms of gastroesophageal reflux (p = 0.027). After multiple regres-
sion modelling only persistent cough remained.

Conclusions. In order to improve swallowing abilities and, consequently, quality of life of the patients with HNC a
systematic rehabilitation of swallowing should be organized. A special emphasis should be given to gastroesophageal
reflux treatment before, during and after therapy for HNC.
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Introduction

In 2015, head and neck cancer (HNC) represented
3.5% of all cancer cases in Slovenia. It was the 7t
most common type of cancer in the population and
with the share of 5.2% the 5" most common cancer
in males. Among 459 new HNC cases in Slovenia in
2015, there were 144 oral cavity primaries, 122 oro-
pharyngeal, 70 hypopharyngeal, and 90 laryngeal
primary tumors. Locally advanced disease stages
(UICC TNM stages III or IVA-B) were diagnosed in
32%, 92%, 90% and 53% of patients with oral cavi-
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ty, oropharyngeal, hypopharyngeal, and laryngeal
primaries, respectively.!

Due to its invasive growth with destruction of
neighboring anatomical structures, HNC has an
adverse effect on important functions, including
swallowing, breathing, coughing and speech. Thus,
it can profoundly influence quality of life of the
patient. Treatment of the tumor may significantly
deteriorate these functions. Treatment modalities,
including surgery, irradiation and systemic thera-
py, either alone or combined, can result in tissue
defects, excessive scarring, and changed anatomi-
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cal setting and function of the involved organs.>®
The treatment options in late sequelae of different
therapies are limited and of variable benefit.”

Dysphagia is an important cause of malnutri-
tion, dehydration, weight loss, chronic aspiration
and aspiration pneumonia. All these complications
can lead to not only serious health issues and even
death, but may also result in depression and social
isolation.®?® In addition, late dysphagia, even of a
mild grade, is one of the most important factors ad-
versely influencing quality of life of HNC patients,
with feeding-tube dependency having the most
negative impact.’

In the present cross-sectional study, we investi-
gated the most common dysphagia-related factors
and problems in a group of survivors who were
treated for HNC in the last decade at two tertiary
centers. The primary aim was to identify factors
that participate to the development of dysphagia
in studied cohort of HNC patients.

Patients and methods
Patient’s selection

The study cohort consisted of 109 patients who
have been successfully treated for HNC in the
past decade with either primary surgery or
(chemo) radiotherapy. The consecutive patients
who came for their regular follow-up visits to the
Outpatient Clinics of the Institute of Oncology
Ljubljana (IOL) or the University Department of
Otorhinolaryngology and Cervicofacial Surgery
(ORL), University Medical Center Ljubljana dur-
ing the period October — December 2017 and were
willing to participate were included in the study.

Questionnaires

The patients completed Slovenian translation
of the EORTC QLQ-H&N35 questionnaire, and
the “Swallowing Disorders after Head and Neck
Cancer Treatment” questionnaire. The first one
evaluates the impact of head and neck cancer and
its treatment on quality of patient’s life.’® It com-
prises of 35 items, which can be condensed into
seven multi-item and eleven single-item symptom
scales. Only those 23 questions related to swal-
lowing and to organs involved were considered
for the further analyses. The second questionnaire
was specifically designed for the purpose of pre-
sent study to determine the patients’ age, gender,
details concerning cancer treatment, swallowing
problems, and associated diseases that may be re-
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lated to dysphagia (i.e. gastroesophageal reflux,
stroke, recurrent pneumonia). The patients were
asked to complete both questionnaires at the clinic
while waiting for scheduled follow-up visit. If pur-
posely agreed, the detailed information on their
disease was collected from their medical documen-
tation (i.e. primary tumor site, TNM stage).

Statistical analysis

Data was analyzed with SPSS version 22 (SPSS Inc.,
Chicago; USA) software package. Depending on
whether swallowing problems were consistently
reported in both questionnaires, the patients were
divided into two groups, i.e. dysphagia group
(DG) and to those without swallowing problems
(OTH). Groups were compared by using the x>-test
for trend or Fischer’s exact test, and the t-test. Only
those parameters which were found related to dys-
phagia were included into the multiple regression
model. Non-significant variables were removed
using backward stepwise selection. The level of
statistical significance was set at 0.05 and all statis-
tical tests were two-sided.

The study was conducted according to the
Helsinki declaration and was approved by the
National Medical Ethics Committee of the Republic
of Slovenia (No. 0120-204/2017-3). All patients in-
cluded in the study signed an informed consent
confirming their voluntary participation in the
study and agreement with analysis of data for the
study purposes.

Results
Patients’ characteristics

The study group consisted of 109 patients: 50 pa-
tients were recruited at the IO, and 59 patients
at the ORL. Their age ranged from 43 to 91 years
(mean 65.4 years, standard deviation [SD] 10.6
years). There were 31 female (43 to 91 years, mean
68 years, SD 12 years) and 78 male (46 to 87 years,
mean 64.5 years, SD 10 years) patients with no sig-
nificant difference in age profile between the two
(p =0.141).

The primary tumor sites were paranasal si-
nuses, nasal cavity or nasopharynx in altogether
10 patients (9.2%), oral cavity or oropharynx in 33
(30.3%), hypopharynx or larynx in 51 (46.8%), and
neck metastasis of unknown primary tumor in 15
patients (13.8%).

Twenty-two patients (20.2%) were treated only
with surgery, 10 patients (9.2%) only with radio-
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therapy, and 16 patients (14.7%) with concurrent
chemoradiotherapy. In 41 patients (37.6%) surgery
was followed by radiotherapy, and in 20 patients
(18.3%) surgery was followed by chemoradiother-
apy.

The time interval between treatment completion
and inclusion into the study ranged from 0.2 to 10
years (mean 3.13 years, SD 2.84 years). Sixty pa-
tients (55%) finished therapy less than 2 years ago,
and in 49 patients (45%) treatment was completed
more than 2 years before.

Results of the questionnaires

All 109 patients fulfilled both questionnaires.
Eleven patients (10.1%) did not give their permis-
sion to obtain data on their cancer and its treatment
from medical documentation.

According to pre-defined criteria, 45 patients
(41.3%) were found to experience various swal-
lowing difficulties, both in a week before the in-
terview (EORTC QLQ-H&NB35 questionnaire) and
generally (“Swallowing Disorders after Head and
Neck Cancer Treatment” questionnaire), and were
sorted into the DG group. Other 64 patients (58.7%)
who did not report problems with swallowing at
all or only at one questionnaire formed the OTH
group.

Dysphagia was reported in 2 (20%) patients
treated for cancer of the nasal cavity, paranasal
sinuses or nasopharynx, 19 (57.6%) patients treat-
ed for cancer of the oral cavity or oropharynx, 20
(39.2%) patients treated for cancer of the hypophar-
ynx or larynx, and in 4 (26.7%) patients treated for
neck metastasis of unknown primary tumor.

Twenty-seven out of 45 patients (60%) with dys-
phagia finished their treatment less than 2 years
before the study and four patients (8.9%) from the
DG group were feeding-tube-dependent.

In DG, impaired swallowing of liquids, soft
food, and solid food was reported in 25 (55.6%),
26 (57.8%), and 42 cases (93.3%), respectively.
Problems with sticking food in the oral cavity or
pharynx, and cough during or immediately after
swallowing were present in 32 (71.1%), and 33
(73.3%) patients, respectively.

Results of comparison of different clinical and
swallowing-related parameters between the DG
and OTH are shown in Table 1. Only the significant
results are presented. In 11 patients who did not
give their consent to collect details on their disease
from the medical documentation, information on
the primary tumor site as provided by the them-
selves was used. (Table 1).
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TABLE 1. Comparison of the patients with dysphagia and the patients without
dysphagia after head and neck treatment. Only the significant results are presented

No Dysphagia Dysphagia

Parameter N = 64 N = 45 P-Value
Swallowing vs. non-swallowing area

Oral cavity, oropharynx,

hypopharynx, larynx (N= 84) 45 (70.3%) 39 (86.7%) 0.046

Nasal cavity, paranasal sinuses,

nasopharynx, metastases (N = 25) 19 (29.7%) 6 (13.3%)
TNM stage*

Stages I-lll 41 (64.1%) 17 (37.8%) 0.005

Stages IV 17 (26.6%) 23 (51.1%)
Treatment modalities

Surgery 19 (29.7%) 3 (6.7%)

RT or concurrent RT-CT 15 (23.4%) 11 ((24.4%)

Surgery + RT or RT-CT 30 (46.9%) 31 (57.4%) 0.010
Role of RT

RT included in tfreatment 45 (70.3%) 42 (93.3%) 0.002
Therapy completed

Less than 2 years ago 15 (23.4%) 21 (46.7%) 0.014

Two years or more ago 49 (76.6%) 24 (53.3%)
Oral problems

Mucosa irritability 23 (35.9%) 28 (62.2%) 0.007

Mouth wide opening 5 (7.8%) 15 (33.3%) 0.001

Thick and sticky saliva 35 (54.7%) 38 (84.4%) 0.001

Problems with chewing 4 (6.3%) 16 (35.6%) 0.000
Problems with

Feeding 5(7.8%) 35 (77.8%) 0.000

Feeding in the presence of family 3 (4.7%) 28 (62.2%) 0.000

Feeding in the public 7 (10.9%) 36 (80%) 0.000

Enjoying food 3 (4.7%) 17 (37.7%) 0.000
Avoiding public areas 18 (28.1%) 34 (75.6%) 0.020
Loss of smell 7 (10.9%) 15 (33.3%) 0.004
Impaired taste 18 (28.1%) 34 (75.6%) 0.000
Acid reflux and heartburn 18 (28.1%) 22 (48.9%) 0.027
Pain

Oral pain 4 (6.3%) 14 (31.1%) 0.001

Throat pain 12 (18.8%) 18 (40%) 0.014
Persistent coughing 30 (46.9%) 38 (84.4%) 0.000
History of recurrent pneumonia 2 (3.1%) 7 (15.6%) 0.031
Presence of hoarseness 25 (39.1%) 28 (62.2%) 0.017
Loss of weight 17 (26.6%) 24 (53.3%) 0.005
Use of nutritional supplements 6 (9.3%) 16 (35.6%) 0.001

*The data on tumor stage was accessible only for 95 patients; CT = chemotherapy; RT =

radiotherapy; SD = standard deviation

After exclusion of all dysphagia-derived param-

eters (i.e. problems with feeding, avoiding public
areas, enjoying food, loss of weight, use of nutri-
tional supplements), the remaining, dysphagia-
generating variables that appeared statistically
significant in univariate analysis were included
into the multiple regression model for testing their
impact to dysphagia formation. In the final model,
only problems with persistent cough remained sig-
nificant (coefficient 0.249: 95% confidential interval
0.035-0.472; p = 0.023).
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Discussion

The management of locally advanced HNC still
represents a challenge to the clinicians despite re-
cent improvements in diagnostics and treatment.
Excessive scarring secondary to aggressive surgery,
intensive irradiation and systemic therapy may re-
sult in different degree of swallowing disorders.!”!8
Malnutrition, the need for enteral tube feeding, so-
cial isolation and the feeling of hopelessness may
significantly impair quality of patient’s life.!? The
results of our study confirmed these observations.
Almost 40% of patients from the present study had
problems with feeding out of their homes and al-
most half of the patients avoided going to public
areas and thus had social life impaired. Majority
of patients from the DG reported problems with
feeding (77.8%), feeding in public (80%), and even
feeding in the presence of the family (62.2%). In
the OTH patients, these problems were recorded
significantly less often. Discomfort when eating in
presence of other people was probably one of the
important reasons that 75.6% of the patients who
reported difficulties with swallowing also reported
avoiding public places, which makes dysphagia an
important reason for their social isolation.

The prevalence of dysphagia in our study was
41.3%, which is less than in some other series.?*¢7
We assume that differences in studied populations
of patients in regard to distribution of primary tu-
mor sites and treatment modalities used as well as
methods for dysphagia assessment are the reasons
for this discrepancy.

As expected, among our patients a higher preva-
lence of dysphagia was significantly related to pri-
maries originated in the swallowing-related areas
of the head and neck and to more advanced disease
stages, which is in line with other reports.” In addi-
tion, radiation therapy also appeared to be a sig-
nificant causative factor for dysphagia in univari-
ate analysis. Among 45 patients with dysphagia,
almost all (93.3%) were treated with radiation ther-
apy, either as the sole therapy or in combination
with surgery and/or chemotherapy. One of the rea-
sons for more aggressive treatment scenario could
be more advanced tumor stage that necessitates ad-
dition of radiotherapy to surgery or intensification
of radiotherapy with concurrent chemotherapy.
However, using multiple regression analysis with
disease stage taking into account, radiotherapy did
not remain in the final model. This result supports
the observation of other authors who found no dif-
ferences in the severity of dysphagia or aspiration
according to type of treatment.”!®
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Pathophysiological mechanisms implicated in
development of swallowing disorders after HNC
treatment differ according to modality used. In
case of surgery, tissue defect resulted from tumor
removal adversely effects organ’s function because
its integrity is truncated. When organs crucial for
swallowing are the site of primary tumor (e.g.
tongue, velopharyngeal orifice, larynx, pharyngeal
wall, and upper esophageal sphincter), dysphagia
appears. With destruction of primary tumor, radia-
tion therapy induces scarring at the site of its origin
and fibrotic changes elsewhere in tissues inside ir-
radiation field, which reduces their elasticity and
flexibility. Thus, the dose-volume relationship in
case of pharyngeal constrictor muscles appears to
be the most important predictor of later swallow-
ing disorders.?!

Sensory impairment of the upper aerodigestive
tract mucosa as a result of tissue loss or post-ra-
diotherapy changes seems also to be an important
causative mechanism of swallowing disorders and
especially aspiration. Thus, both, surgical treat-
ment and radiation therapy, can adversely influ-
ence laryngeal innervation and alter its functions,
including its role in swallowing. In the present
study, 62.2% of the patients with dysphagia report-
ed hoarseness, and 84.4% of them reported persis-
tent cough. In multiple regression modelling only
persistent cough remained significant factor relat-
ed to dysphagia. The cough can be a consequence
of hyposensibility of the larynx after surgery or ir-
radiation, leading to persistent micro aspiration in
the trachea. When the secretions or food come in
contact with intact tracheal mucosa with preserved
sensibility, they induce protective coughing which
successfully clears the airway.'?!® This cough can
be the reason that in our series only 8.2% of the pa-
tients experienced pneumonia. The flexible endo-
scopic evaluation of swallowing could prove this
hypothesis; however, no such examination was
foreseen in the study protocol.

There are other symptoms which can cause dys-
phagia that appeared more often in the DG than in
the OTH, i.e. oral pain (31.1% vs. 6.3%), throat pain
(40% vs. 18.8%), oral mucosa irritability (62.2% vs.
35.9%), thick saliva (84.4% vs. 54.7%), impaired
sense of taste (75.6% vs. 28.1%), change of smelling
abilities (33.3% vs. 10.9%). The highest prevalence
was reported for problems related to production of
saliva and to impaired tasting abilities, which can
be interconnected.> However, in our analysis, none
of these parameters demonstrated to be signifi-
cantly related to dysphagia in multiple regression
testing.
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Dysphagia was repeatedly reported to be a
chronic problem in HNC patients cured of their
cancer. Nguyen ef al. showed by means of repeat-
ed modified barium swallow that up to two years
post-surgery dysphagia disappeared in 8% and
decreased in its severity in 32% of the patients; in
all others patients it worsened or remained un-
changed.® This observation confirms our finding
that dysphagia was more often reported in patients
with a less than 2 years of follow-up after treat-
ment.

Other late sequel in patients treated for HNC
is changed quality of mucus in the upper aerodi-
gestive tract. Among our DG patients, thick and
sticky mucus was reported in 84.4% of cases. We
hypothesize that alterations in mucus quality are
responsible for improper dissolution of taste mol-
ecules, which resulted in impaired sense of taste.
The other cause of (partial) taste loss are postirra-
diation changes of the taste buds in oral cavity and
oropharynx or loss of receptors because of surgical
excision.?> However, a well-known interconnection
between the sense of taste and the sense of smell
could participate to decreased smelling ability
which was reported in one third of our patients
with dysphagia.?

An interesting finding of the present study is a
connection between dysphagia and the symptoms
of gastroesophageal reflux. Reflux of gastric acid
and pepsin is well-recognized etiologic factor in
dysphagia even in subjects without cancer, simply
by causing inflammation of the laryngeal and hy-
popharyngeal mucosa.?*? Such inflammation can
additionally aggravate pre-existing radiomucosi-
tis in irradiated patients, leading to scarring and
impaired sensitivity of involved mucosa. Reflux
to the level above the upper esophageal sphincter
was found to impair the sensibility of the throat
and hypopharynx in otherwise healthy subjects.?

The only significant variable in multiple regres-
sion analysis was persistent cough. The gastroe-
sophageal reflux to the level of laryngopharynx
can also be the reason for persistent cough, in-
duced by altered mucosal sensitivity and mobility
impairment of the cilia of respiratory epithelium of
the larynx.?” Consequently, mucus accumulated at
the laryngeal inlet causes throat clearing and per-
sistent cough. The causative role of microaspira-
tion and impaired mucosal sensitivity in persistent
cough has already been mentioned.

The third association between the gastroe-
sophageal reflux and persistent cough is managed
through the neural reflexes. The vagus nerve-
mediated reflex arc originates at distal esophagus

and can initiate a reflex coughing when the re-
ceptors in the esophageal wall are stimulated by
the reflux.2? Therefore, in order to decrease the
incidence of coughing in the patients after HNC
treatment, pre-treatment identification and proper
management of patients with gastroesophageal re-
flux symptoms is mandatory.

We acknowledge the limitations of our study.
This is a questionnaire-based review of a small
number of patients who might be too subjective in
their answers. There is also a heterogeneity of pop-
ulation regarding the cancer location, stage of the
disease, and treatment modalities used. The exact
data from the medical documentation regarding
anatomical details of cancer extension, treatment
intensity and its complications and assessment of
dysphagia with objective methods would add sig-
nificantly to the quality of study.

In conclusion, in order to enable safe swallow-
ing and to reduce the risk of aspiration in HNC
patients, a systematic assessment and rehabilita-
tion of swallowing should be organized before and
after treatment. According to presented results,
special emphasis should be put on gastroesopha-
geal reflux screening and treatment before, during
and after the therapy. Only with implementation
of these interventions in the routine management
algorithms used in HNC patients, a quality of life
improvement can be expected.
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