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Abstract

Background/Aim: Larynx cancers account for 2-5% of all malignancies worldwide. With early diagnosis,
radiotherapy or a partial laryngectomy may help preserve voice and laryngeal functions and reduce
morbidity. This study aimed to evaluate how laryngeal functions, voice, and life quality were affected in
larynx cancer patients after partial and extended partial laryngectomy.

Methods: The patients who were diagnosed with larynx cancer and underwent partial (supraglottic
laryngectomy (SGL), supracricoid laryngectomy (SCL)) or extended partial laryngectomy (extended
supraglottic laryngectomy (ESGL) and extended supracricoid laryngectomy (ESCL)) between May 2010
and December 2015 in the otorhinolaryngology clinic of a Training and Research Hospital were included
in this study. A questionnaire comprising three forms was filled in by these patients. Voice quality,
duration of hospitalization, time until removal of the nasogastric tube, location of the tumor, time of
decannulation, swallowing, and cough were compared with regards to the types of laryngectomies.
Results: Our study began with 102 patients who had a partial laryngectomy; however, twelve who
eventually had to undergo a total laryngectomy were excluded. Of the remaining 90 patients, 67 filled out
our questionnaire. Functional score (FS), social functional score (SFS), symptom score (SS), fatigue score
(FAS), general health score (GHS), and swallowing symptoms score (HNSW) were calculated and
compared. These scores did not differ with the types of laryngectomies. In terms of voice quality, there
were significant differences between ESCL-SGL, SCL-SGL, ESGL-SGL groups (P=0.001, P=0.004, and
P=0.004, respectively).

Conclusion: Despite numerous changes in swallowing physiology and larynx anatomy after partial and
extended partial laryngectomy, swallowing function is restored, and the patients can lead a healthy life.
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Introduction

Larynx cancers, which account for 2-5% of all
malignancies worldwide and in the Turkish population, can be
diagnosed early with the increasing use of endoscopy and
stroboscopy. Good outcomes are expected for survival and
quality of life with appropriate treatment. With early diagnosis,
radiotherapy or a partial laryngectomy may help preserve voice
and laryngeal functions, reduce morbidity, and increase the
quality of social life. In advanced tumors, however, preserving
laryngeal functions takes a backseat, and radical methods such as
a total laryngectomy are employed [1, 2].

The traditional goal with cancer treatment is to
eliminate the disease and prolong the patient's life. Today,
treatments are aimed at reintegrating the patient back into social
and economic life, strengthening their social bonds with society,
and improving their quality of life so they feel happy about
themselves and their lives. Quality of life includes all situations
and factors that affect the individual. When planning cancer
treatments, these factors should be well-considered and there
should be an awareness about the impact of the disease and the
treatment on people's lives. Many studies have been conducted to
measure and evaluate the efficacy of these treatments [3-6].

After the World Health Organization defined health as
“not only the absence of a disease or disability but also as a
complete state of peace and well-being, physically, mentally and
socially” in 1948, the concept of quality of life gained increasing
importance in healthcare practice with a commensurate increase
in research assessing health-related well-being [3]. The first
studies for assessing the quality of life were published in 1973.
In recent years, their number gradually increased, especially the
cost-benefit analysis of novel programs and treatments [7, 8].

To measure the effects of treatment on quality of life,
several  multidimensional  questionnaires, as well as
questionnaires for the evaluation of head and neck cancers alone,
were developed. We used EORTC QLQ-C30 (Quality of Life
Questionnaire) and QLQ-H & N35 (Quality of Life
Questionnaire for Head and Neck Cancer) developed by the
European Organization for Research and Treatment of Cancer
(EORTC) to evaluate the quality of life of cancer patients, along
with a questionnaire developed in our clinic [9]. This study aims
to compare the cancer stages of patients who underwent partial
and extended partial laryngectomy for larynx cancer in our
clinic, evaluate the surgical outcomes and their quality of life,
and perform survival analysis.

Materials and methods

This study was conducted between May 2010 and
December 2015 on 102 patients who underwent surgery and
additional radiotherapy as needed for larynx cancer at the
Training and Research Hospital, Otorhinolaryngology & Head
and Neck Surgery Clinic.

Inclusion criteria were as follows:

1. Patients diagnosed with SCC after preoperative biopsies

2. Those who underwent surgery as primary treatment

3. Patients followed up at our clinic

4. Patients who underwent postoperative radiotherapy as
needed.
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Our study was approved by Gaziantep University
Clinical Research Ethics Committee on 21 March 2016 with the
decision numbered 2016/90.

The preoperative and postoperative follow-up data of
patients were recorded in our data collection system.
Intraoperative data were recorded in our clinic's ledger of
surgeries. Patients or their relatives were contacted via the
telephone numbers in our records and called in for a medical
examination. After routine examination, they were given detailed
information about the study.

After filling out the patient information and consent
forms, the patients proceeded to complete the form, consisting of
the three following parts:

1) EORTC QLQ-C30 Version 3.0 Turkish, which is a
quality-of-life scale for cancer patients (European
Organization for the Research and Treatment of Cancer
Quality of Life Questionnaire) [4]

2) EORTC QLQ-H&NB35 Turkish, which is a head and
neck cancer scale (European Organization for Research
and Treatment of Cancer, Questionnaire module to be
used in Quality-of-Life assessments in Head and Neck
Cancer) [4]

3) A questionnaire consisting of questions about the
quality of life, designed in our clinic.

The basic demographic and clinical data of the patients
were evaluated. The information was obtained from the patients
and their files. The included parameters were age and gender of
the patients, smoking habits, alcohol use, tumor sites, TNM and
stage of the tumor, surgical treatments, postoperative
complications, postoperative hospitalization, time until oral
feeding, decannulation time, histopathological changes in the
tumor and patients' medical histories.

Postoperative radiotherapy was recommended for the
patients with a T4 tumor, bone/cartilage invasion, invasion of the
soft tissues of the neck, perineural invasion, vascular invasion,
multiple positive lymph nodes, extracapsular spread in the lymph
node, and a subglottic extension of more than 10 mm in the
anterior region and 5 mm in the posterior region [10-12].

Partial laryngectomy included supraglottic
laryngectomy (SGL) and supracricoid laryngectomy (SCL),
while extended partial laryngectomy comprised extended
supraglottic laryngectomy (ESGL) and extended supracricoid
laryngectomy (ESCL).

After the patient information and consent forms, the
patients also filled out the three questionnaires for assessment
and comparison of their life quality.

The EORTC QLQ-C30, Version 3.0 (European
Organization for the Research and Treatment of Cancer Quality
of Life Questionnaire) is not a specific questionnaire for larynx
cancer, but it is still a commonly used quality of life
questionnaire for cancer patients worldwide [13].

The scale for head and neck cancer, EORTC QLQ-
HN35 (European Organization for Research and Treatment of
Cancer, Questionnaire module to be used in Quality-of-Life
assessments in Head and Neck Cancer), was designed as an
additional questionnaire to the EORTC QLQ C-30 to better
assess the quality of life of patients with head and neck cancer
[14, 15].
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The questionnaire of 15 questions developed by our
clinic included queries concerning the following: The
decannulation process for patients who underwent laryngectomy,
the duration until removal of the nasogastric feeding tube (NG),
postoperative complications, postoperative voice quality, nasal
obstructions, headaches, whether the patient coughed during oral
feeding after the removal of the NG tube, post-nasal drips, length
of hospitalization, wound site infections, whether the patient
contracted a lung infection after surgery and impairment in their
sense of smell.

Statistical analysis

Conformity to normal distribution of the numerical data
was tested with the Shapiro-Wilk test. The Mann-Whitney test
was used in the comparison of non-normally distributed variants
between two groups, and the Kruskal Wallis test was used to
compare the non-normally distributed variants between four
groups. The relationship between categorical variables was
assessed using the Chi-Square test. SPSS 22.0 package software
was for analysis. P<0.05 was considered statistically significant.

Results

A total of 102 patients treated in our clinic for larynx
cancer between May 2010 and December 2015 were included in
the study. The mean age of the patients was 56.1 (range 29-70)
years. Ninety-four of the 102 patients were male and 8 were
female. Of these, SGL was performed in 51 patients, SCL, in 24
patients, ESGL, in 19 patients and ESCL, in 8 patients (Table 1).
These patients also underwent neck dissection. Only one patient
who received preoperative radiotherapy did not have a neck
dissection performed.

Table 1: Demographic characteristics of the patients included in the study

Number (n)  Percentage (%)
Sex
Female 8 7.84
Male 94 62.16
Distribution of patients by age group
20-30 1 0.98
31-40 1 0.98
41-50 25 24.50
51-60 43 42.15
61-70 32 31.37
Types of laryngectomies
SGL 51 50
SCL 24 23.52
ESGL 19 18.62
ESCL 8 7.84
Total 102 100

SGL: supraglottic laryngectomy, SCL: supracricoid laryngectomy, ESGL: extended supraglottic
laryngectomy, ESCL: extended supracricoid laryngectomy.

Disease staging was performed postoperatively.
Eighteen patients were assessed as stage I, 39 patients as stage Il,
12 patients as stage 11, 11 patients as stage IVa, and 7 patients as
stage IVVc.

Of 102 patients included in the study who underwent
partial  laryngectomy, 12 eventually underwent total
laryngectomy and were excluded. Six of these patients
underwent total laryngectomy due to relapse while the remaining
had a total laryngectomy due to difficulties with aspiration and
swallowing. Sixty-seven of the remaining 90 patients
participated in our survey. Three of the twenty-three patients
could not be evaluated due to being followed up at another
hospital, 4 died, 13 could not be reached and 3 refused to
participate in the survey (Figure 1). Of the sixty-seven patients
interviewed, 33 had SGL, 12 had SCL, 15 had ESGL and 7 had
ESCL (Table 2).
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Figure 1: Flow diagram of the study

‘ 102 patients with laryns cancer ‘

inchided in the study Exclusions

12 patients were converted to total
laryngectomy,
4 patients were excluded from the study due

to death,

13 patients could not be reached,

3 patients refused to participate in the study,

3 patients were excluded from the study
because they were followed in another
hospital

Mumber of patients participating in the
study: 67

Sixty-seven patients were first divided into two groups,
as those who had a partial and extended partial laryngectomy,
and a further classification was made based on these groups. The
functional score (FS), the social function score (SFS), the
symptom score (SS), the fatigue score (FAS), the general health
score (GHS), and the swallowing symptoms score (HNSW) were
calculated and compared (Table 3).

Table 2: Data of patients who participated in the survey

Number (n)  Percentage (%)
Patients Participating in the Survey
Those who had partial laryngectomy 45 67.2
Those who had extended partial laryngectomy | 22 32.8
Type of laryngectomy
ESCL 7 10.4
ESGL 15 22.4
SCL 12 17.9
SGL 33 49.3
Lung infection
Those who had the infection 12 17.9
Those who did not have an infection 55 82.1
Total 67 100

SGL: supraglottic laryngectomy, SCL: supracricoid laryngectomy, ESGL: extended supraglottic
laryngectomy, ESCL.: extended supracricoid laryngectomy

Table 3: Comparison of quality-of-life scores according to laryngectomy types

Number  FS SFS SS FAS GHS HNSW
(n) mean mean mean mean mean mean
(SD) (SD) (SD) (SD) (SD) (SD)
Those who 45 79.24 81.48 21.70 31.31 55.74 29.62
had partial (18.9) (28.91) (20.66) (24.46) (24.98) (25.34)
laryngectomy
Those who 22 78.18 83.33 19.69 32.82 54.54 34.84
had extended (20.01) (26.72) (17.91) (26.22) (16.81) (22.36)
partial
laryngectomy
P1 0.881 0.865 0.857 0.912 0.813 0.236
P2 0.536 0.536 0.592 0.837 0.482 0.432
P3 0.623 0.784 0.938 0.926 0.324 0.530

FS: functional score, SFK: social functional score, SS: symptom score, FAS: fatigue score, GSS: general
health score, HNSW: swallowing symptoms score, SD: standard deviation, P1: p values for partial
laryngectomy and extended partial laryngectomy groups, P2: p values for extended supracricoid
laryngectomy and supracricoid laryngectomy groups, P3: p values for extended supraglottic laryngectomy
and supraglottic laryngectomy groups, P<0.05 statistically significant

The FS (P=0.881), GHS (P=0.813), and all quality-of-
life scores (Table 3) were similar between the groups who
underwent partial and extended partial laryngectomy.

The patients who underwent laryngectomy were
compared in terms of the food they consumed and their cough
severity. They were asked to respond to questions concerning the
relationship between the food they consumed, both solid and
liquid, and their coughing using the options "yes", "no",
"sometimes". Solid and liquid foods were evaluated separately
according to the different types of laryngectomy surgeries
performed on the patients. The groups were similar in terms of
cough severity during solid (P=0.053) and liquid (P=0.308) food
consumption (Table 4).

Twelve patients had one or more lung infections and
received treatment because of aspiration during eating and
drinking. Patients who had a partial laryngectomy and a lung
infection due to the food they consumed were compared based
on different types of laryngectomy surgeries they had undergone,
and no statistically significant differences were found (P=0.505)
(Table 4).
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Table 4: Relationship between foods and coughing

Types of laryngectomies
ESCL ESGL SCL SGL P-
value

Relationship between Sometimes 1 4 3 15
solid food and Yes 3 7 3 3 0.053
coughing No 3 3 6 15
Relationship between Sometimes 3 3 5 16
liquid food and Yes 3 9 4 8 0.308
coughing No 1 2 3 9
Lung infection Those who had the 2 1 2 7

infection 0.505

Those who did not 5 14 10 26

have an infection
Total number of patients 7 15 12 33

SGL: supraglottic laryngectomy, SCL: supracricoid laryngectomy, ESGL: extended supraglottic
laryngectomy, ESCL.: extended supracricoid laryngectomy. P<0.05 statistically significant

In the survey, patients were asked to appoint scores on a
scale of 1 to 7 to determine voice quality, where 1 point
indicated "very bad”, and 7 points indicated "perfect". The mean
voice quality score was higher in patients who underwent SGL
compared to the others (SGL mean score: 4.6). The mean score
was lower in patients who underwent an extended laryngectomy
compared to the other group (mean scores respectively ESGL.:
3.4, SCL: 3.2, ESCL: 2.7).

Significant differences were found between the ESCL-
SGL, SCL-SGL, and ESGL-SGL groups in terms of voice
quality scores (P=0.001, P=0.004, P=0.004, respectively). This
was attributed to the preservation of both vocal cords in SGL.

Based on different types of laryngectomy surgeries, the
patients were compared about decannulation time and the length
of time elapsed until the removal of the NG tube. The
decannulation time and duration until NG tube removal were
insignificantly longer in patients who underwent ESCL
compared to patients who had other types of laryngectomies
(Table 5).

Table 5: Decannulation time and length of time spent with an NG tube

Types of laryngectomies
ESCL

ESGL SCL SGL P-value
Decannulation time (day) 16.85 15.27 16.25 15.15 0.422
Length of time spent with an | 39 38.07 37.45 35.06 0.991
NG tube (day)

SGL: supraglottic laryngectomy, SCL: supracricoid laryngectomy, ESGL: extended
supraglottic laryngectomy, ESCL: extended supracricoid laryngectomy, NG: nasogastric
tube, P<0.05 statistically significant.

Discussion

In this study, we evaluated the surgical results of 102
patients who underwent partial laryngectomy for larynx cancer,
and the quality of life of 67. The mean age of the patients was
56.1 years (29-70 years). The scores were similar to those
reported in most studies [12, 16, 17] but less than some [18]. In
recent years, the number of younger patients admitted to our
clinic increased. While the rate of females in our study was
7.8%, those reported by Portal et al. [19] and Gok et al. [20]
were 3.2% and 4.0%, respectively.

Park et al. evaluated the functional outcomes of 116
patients who underwent partial laryngectomy due to larynx
cancer between 2009-2013 [21]. The patients were followed up
over at least 12 months and divided into two groups, SCL (n=84)
and ESCL (n=32), according to arytenoid resection. Among
those that underwent SCL and ESCL, the mean decannulation
times were 16.83 days and 23.27 days, respectively, while the
time passed until NG tube removal was 24.19 days and 27.33
days, respectively. The two groups were similar in terms of
eating routines after NG tube removal and significantly different
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with regards to decannulation time and rate of aspiration
pneumonia. We also found no differences between our ESCL
and SCL groups in terms of eating routines. This study supports
our findings.

Bron et al. conducted a study to evaluate the effect of
arytenoid resection on patients who underwent SCL and reported
that arytenoid resection does not cause any significant difference
regarding the time a patient spends with an NG tube. They
concluded that a simple resection of the arytenoid does not
impact swallowing in the early postoperative phase [22].

Akbas et al. evaluated the functional outcomes of 46
patients who underwent supracricoid laryngectomy. The mean
decannulation time was 20 days in the group where both
arytenoids were preserved, and 41 days in the group that had just
one arytenoid resected. The mean time spent with an NG tube
was 21 days (9-60 days) in the group where both arytenoids were
preserved; while it was 40 days in the group who had one
arytenoid resection [23]. In the study of Yuce et al., the
decannulation time was 40.2 days in the patient group with a
single arytenoid and 20.8 days in the patient group with both
arytenoids preserved. The length of time spent with an NG tube
was 18.4 days in the patient group with a single arytenoid and
8.8 days in the patient group with both arytenoids preserved. In
this study, the differences between the two groups were
statistically significant [24]. We found no significant differences
between our SCL and ESCL patients in terms of decannulation
time and time until NG tube removal.

In partial laryngectomies, aspiration-related
complications are one of the most important postoperative
complications. A possible incidence of aspiration delays
decannulation and the transition to oral feeding, resulting in an
extension of hospitalization times and cost increase [25-27].
Baserer et al. [28] found postoperative aspiration rates affecting
oral nutrition to be 6% while it was 5% according to Oz F. et al.
[29]. Ulusan et al. [30] have shown that the incidence of
aspiration goes up in cases where the FEV1 value (Forced
Expiratory Volume in 1 second) lies below 75% in a lung
function test. Therefore, in patients scheduled to undergo a
laryngectomy, preoperative PFTs (Pulmonary Function Test) and
seeking the opinion of a chest diseases specialist are
recommended.

Mc Connel et al. analyzed the swallowing function in
patients after supraglottic laryngectomy and found three
aspiration-causing factors. These are decreased and delayed
laryngeal elevation and weak laryngeal-lingual approximation
[31]. Since a standard supraglottic laryngectomy performed
during the resection of a supraglottic carcinoma protects the
arytenoids and vocal cords, the larynx can perform its protective
function. However, some patients lose their epiglottis, and
arytenoids and vocal cords need to do additional work to cover
the laryngeal sphincter. The possible complications after a
supraglottic laryngectomy are chronic aspiration due to glottis
insufficiency, hyposensitivity caused by incision of the superior
laryngeal nerve, and insufficient elevation of the larynx to the
root of the tongue. After an extended supraglottic laryngectomy,
which includes part of the root of the tongue, the arytenoid
cartilage, the aryepiglottic fold, and/or the piriform sinus, and
swallowing problems intensify, and aspiration problems may
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arise. Resection of the root of the tongue can damage the 12"
cranial nerve and cause hypomobility of the root of the tongue
which can impair the root of the tongue's ability to pull backward
[32]. In our study, coughing after solid and liquid food intake
was higher in patients who had ESGL and ESCL than in those
who had SGL and SCL. These patients also took longer to switch
to oral feeding in the post-operative period. Patients were
thought to tolerate this condition over time.

In a study conducted by Gallo et al. [33], prognostic
factors in pneumonia developing after supraglottic and
supracricoid laryngectomy were investigated. In a series of 416
cases, pneumonia occurred in 73. Three of these patients died of
respiratory arrest and sepsis. Of the 73 patients, 26 had early-
stage pneumonia and 44 had late-stage pneumonia. The number
of cigarettes smoked, body mass index, lung diseases before
surgery, age, gender, preoperative blood gas values, tumor stage,
and type of surgery were assessed as potential risk factors for
postoperative pneumonia. In the study, a stage Il1-1V disease, a
history of lung diseases, a preoperative hemoglobin level of less
than 14, and a preoperative pO, level of less than 90 in the blood
gas had prognostic significance. Early postoperative pneumonia
was associated with patients over 60 years of age and those with
a body mass index>30 kg/m Forty-two of 70 patients who had
pneumonia had growth in their sputum culture. The most isolated
pathogen was Staphylococcus aureus. More than one species was
isolated in 22 patients. In the culture analysis, no significant
differences were found between the groups in terms of
microorganisms [33]. In this study, the incidence of pneumonia
in the postoperative period was 16.8%, which was similar to the
finding in our study (17.9%).

Woisard et al. [34, 35] examined the swallowing
functions of patients who had supraglottic and supracricoid
laryngectomies. It was concluded that edema in arytenoids may
contribute to laryngeal occlusion and that food accumulating
around the arytenoid may increase the risk of aspiration.

Philippe et al. conducted a study showing the
postoperative functional results in 190 patients who had a
supracricoid partial laryngectomy with cricohyoidopexy [36].
Normal swallowing was achieved in the first postoperative
month in 68.1% of the patients (128/188). Grade 1-2 aspiration
was observed in 23.4% (44/188) between the 1% and 4™ months.
Grade 1-2 aspiration was treated in conjunction with
physiotherapy and swallowing rehabilitation. Grade 1-2
aspiration was reported to occur due to old age, repositioning of
the piriform sinuses and inferior constrictor muscles,
disarticulation of the arytenoid cartilage, and extended insertion
of the tracheostomy tube. Pneumonia due to aspiration (grade 3
aspiration) was seen in 8.5% (16/188) of the patients. Aspiration-
induced pneumonia was treated by antibiotics and physiotherapy
in 13 patients, collagen injection in 1 patient, and temporary
gastrectomy in 2 patients. At the end of the first postoperative
year, the rate of permanent gastrostomy placement and total
laryngectomy due to aspiration was 0.5% (1/188) and 98.4% of
the patients (187/190) regained their normal swallowing
functions without a gastrostomy. In this study, the early removal
of the tracheostomy tube led to the rapid mobilization of the
arytenoid cartilage, maintenance of the cough reflex, and
prevention of pulmonary infections. It has been argued that early
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decannulation improves swallowing because the tracheostomy
tube reduces laryngeal elevation during swallowing, affecting the
sensitivity of the mechanical laryngeal receptors.

Limitations

The small size of our patient group may be a limitation
of our study. Future studies with a larger group of patients might
well establish the exact relationship of laryngectomy results.

Conclusions

A comparison of the cited studies and the current study
reveals that due to the numerous changes in swallowing
physiology and anatomy following partial laryngectomies and
extended partial laryngectomies, restoration of the swallowing
function can also take a long time in some patients. Even in such
cases, it can be argued that patients regain most of their
swallowing functions and can continue to lead healthy lives.
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