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Abstract

Introduction: Glottic cancer is the most common laryngeal cancer and it has the most favorable prognosis, mainly
if diagnosed early. Ideally, early glottic cancer (T1-T2 NO) should be managed with a single modality either
microsurgery or definitive Radiotherapy. The local control rate with definitive radiotherapy is approximately
83-95% for T1 and 70-80% for T2 lesions. This study intends to find out the treatment outcome in early glottic
cancer treated with radical radiation treatment from 1% January 2014 to 31% December 2019 at our center.
Methods: This was a retrospective analysis of medical records and radiation charts of all patients of early stage
glottis cancer who underwent radiation treatment from 1% January 2014 to 315 December 2019 at our centre.
The statistical analysis was done using SPSS version 20.0.Continuous variables such as age was summarized
in terms of either mean + Standard Deviation or median (inter quartile range) depending on the statistical
distribution of data. Categorical variables were e pressed in terms of frequency and percentage. Survival analysis
was done using Kaplan Meier curves. Results: A total of 91 patients underwent radical radiation for early glottic
carcinoma at our centre. The median age was 63 years (42-85 years). Out of them 94% were males and 6% were
females. 78% of patients had stage 1 disease and 22% had stage 11 disease. 52% of patients had co morbidities
and 48% did not have any comorbidity All cases had Squamous cell carcinoma histology. 59% of patients had
anterior commissure involvement. 12 out of 91 (13%) patients developed local recurrence on follow up. The five
year disease free survival was 84.3%. The five year overall survival was 87.7%. There was a statistically significant
difference in survival between stage I and stage I1. Conclusion: For T1-T2 glottic carcinomas, definitive RT can
provide a good term local control and survival with the preservation of the normal structure and function of larynx.
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Introduction

Larynx cancer is the most common cancer of the head
and neck with the exception of the skin and it accounts
for 2% of all cancer diagnosed [1, 2]. Since larynx plays
important roles in phonation, respiration and deglutition,
the treatment goal of laryngeal cancer is not only to control
the disease but also to preserve the functional larynx.
Radiotherapy provides better functional status compared
with partial surgery due to the capability of normal tissue
protection. Glottic carcinoma typically presents early,
and unlike many other Head and Neck malignancies,
lack of lymphatic drainage in the glottis mucosa carries
lower risk of lymph node involvement. Early glottic

carcinoma (EGC) is defined as tumor confined to one
(T1a), both vocal cords (T1b), or tumor that extends
to supraglottic or subglottis with minimal functional
impairment of vocal cords (T2). It includes T1/T2 node
negative disease. The treatment modalities available for
early glottic cancers include transoral laser excision, open
partial laryngectomy or radical radiation treatment [3, 4].
The management of early glottic carcinomas is is often
determined by an anticipated general medical condition,
patient’s wishes, functional outcome, preferences and
expertise of the attending clinicians and tumor factors
[5, 6]. Five years of local control rates are 85-94% for
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T1 glottic cancers and 70-85% for T2 with radical RT
in the literature [7-10]. This study aims to evaluate the
clinic pathological characteristics, the treatment outcomes
including disease-free survival (DFS)), and overall
survival (OS), in early glottis cancer patients treated with
radical radiation treatment at our institution.

Materials and Methods

The study was conducted in the Department of
radiation oncology Malabar Cancer Centre. This was a
retrospective analysis of medical records and radiation
charts of all patients of early stage glottis cancer who
underwent radiation treatment from 1% January 2014 to
31 December 2019 at our center. Demographic details
like age, sex, stage, histology and radiation details like
the dose prescribed and radiation technique used and
grade 3 or 4 toxicities were recorded from the medical
records. Also the date of registration, date of RT start,
date of completion, date of recurrence, date of last follow
up, date of death, cause of death if known was collected
from case records.

All cases were discussed in the multi specialty
tumor board comprising the surgical, medical, radiation
oncologists, radiologist and pathologists. The decision of
selecting a patient for surgery or radiation was made in the
tumor board. For radiation treatment planning all patients
were immobilized with custom made thermoplastic shells.
Planning CT scans were taken with IV contrast if renal
function was normal and a slice thickness of 2.5mm
from vertex to sternum. Images were then exported on to
the treatment planning system and contouring was done
as per the RTOG (Radiation Therapy Oncology Group)
guidelines. All patients were treated with conformal
techniques in Varian Clinac ix or Versa HD medical linear
accelerators. Treatment consisted of 3D conformal 6 MV
photon RT delivered with a linear accelerator, employing
a parallel-opposed latero-lateral beam arrangement
using wedges and multi-leaf collimator to spare normal
tissues. The dosage schedules employed were 70 Gy in
35 fractions or 66 Gy in 33 fractions .

Disease Free Survival (DFS) was defined as the time
from completion of radiation to loco regional failure,
distant failure or death resulting from any disease,
whichever occurred first.

Overall (OS) was calculated from the time from
diagnosis to death resulting from any cause or last follow
up date.

Statistical Analysis

The statistical analysis was done using SPSS version
20.0. Continuous variables such as age was summarized
in terms of either mean + Standard Deviation or median
(Interquartile range) depending on the statistical
distribution of data. Categorical variables were expressed
in terms of frequency and percentage. Survival analysis
was done using Kaplan Meier curves.
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Results

A total of 91 patients underwent radical radiation
for early glottis carcinoma at our center. The median
age was 63 years (42-85 years). Out of them 94%
were males and 6% were females. 78% of patients had
stage 1 disease and 22% had stage 11 disease. 52% of
patients had comorbidities and 48% did not have any
comorbidity. All cases had Squamous cell carcinoma
histology. Majority of them were moderately differentiated
followed by well differentiated histology. 59% of patients
had anterior commissure involvement. 69 patients were
treated with 70 Gy in 35 fractions, 21 patients received
66 Gy in 33 fractions and 1| patient had 5250cGy in 15
fractions (Table 1).

Local Recurrence Rate

12 out of 91 (13%) patients developed local recurrence
on follow up. Among them one patient had both local and
regional nodal recurrence. One patient developed nodal
recurrence in the absence of local recurrence. Nodal
recurrence was seen in 2% of patients.

Disease Free Survival
The median duration of follow up was 51 months.
The 5 year disease free survival was 84.3% (Figure 1).
DFS was analyzed for stage I and Stage II disease. For
stage I disease the 5 year DFS was 88.8% and for stage I1
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Figure 2. Showing DFS for Stage I and Stage II Disease
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Table 1. Baseline Characteristics

Sex %
Male 94
Female 6

ECOG Performance Status

0/1 94
11 6
Comorbidity
Yes 52
No 48
Histology
WD SCC 31
MD SCC 32
PD SCC 4
Differentiation
Unknown 29
CIS 4
Stage
Stage I 78
Stage 11 22
Anterior Commissure Involvement
Yes 59
No 41

Dose of Radiation
70GY/35# 76
66GY/33# 23
52.5GY/15# 1

disease the 5 year DFS was 69.6%.There was statistically
significant difference in DFS between the stages (p value
0.015) (Figure 2).

Overall Survival
The five year overall survival was 87.7% (Figure 3).
For stage 1 disease the 5 year overall survival was
92.5% and for stage II disease the 5 year overall survival
was 69.7%.There was a statistical significant difference
between the OS based on stage(p value 0.012) (Figure 4).

Factors Affecting Survival

There was no statistically significant association
between gender, performance status, comorbidity, anterior
commissure involvement, histology or dose of radiation
treatment and survival (Figure 5).

Acute Toxicities
The most common grade 3 toxicity occurred was
dermatitis which was seen in 29% of patients.

Second Primary Malignancies

6 out of 91 Patients (6%) developed second
malignancies on follow up. 3 patients developed
Carcinoma Lung, one Patient had Metastatic Carcinoma
Stomach, one had Carcinoma Rectum and one developed
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Metastatic Carcinoma Prostate on follow up.

Discussion

Early-stage glottic laryngeal carcinomas can be cured
by radical RT or local surgical excision [11]. The treatment
decision depends on tumor characteristics like tumor
location, single or bilateral vocal cord, and anterior
commissure involvement and patient preferences. There is
no difference between the methods in terms of local control
when appropriate patients are selected. Radiotherapy
generally has the advantage of providing better voice
quality [12, 13].

The median age of our study population was 62 years.
In a study conducted by Chera et al [14] the median age
was 63years. In that same study 93% were males and 7%
were females and in our study 94%were males and 6%
were females. In our study 78%were stage I disease where
as 22% were stage II. In a study by Cetinayak et al [15]
83% belonged to stage I and 17% had stage II disease
whereas in the study by Chera et al [14] 56% had stage |
disease and 44% had stage II disease. Anterior commissure
involvement was seen in 59% of our cases where as it
was seen only in 35% of cases in the study conducted by
Cetinayak et al [15].

In the study by Cetinayak et al [15] 5% patients
were treated with the conventional technique, 41.8%
cases were treated with 3DCRT, and 14.7% with VMAT.
The median dose of RT was 66 (50—-70) Gy. In our study
all patients were treated with 3DCRT.76% received 70 Gy
in 35 fractions, 23% had 66 Gy in 33 fractions and one
patient received 52.5Gy in 15 fractions. Hypofractionated
RT regimens became more common after a randomized
trial from Japan demonstrated better local control rates
[16]. In our study only one patient had radiation with
hypofractionated regimen.

With respect to patterns of failure, local recurrences
are commonly seen at or near the primary tumor subsite.
Ermis et al. [17] evaluated the recurrence patterns of early
stage glottic carcinoma treated with hypofractionated RT.
They found that 11% of patients recurred at or near the
primary tumor subsite. Only 2% of patients had regional
lymphatic metastasis alone. Lim et al [18] analyzed the
recurrence patterns and found that 15% recurrences
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Anterior Commissure Involvement

were at or near the primary tumor subsite. The regional
recurrences were seen only in 8% patients in their report.
In our study, we found that 12 (13%) patients had isolated
local recurrences without any lymphatic metastasis and
only 2 % patients had regional lymphatic metastasis. Our
results were similar to current literature.

Johansen et al [19] evaluated 861 glottic laryngeal
carcinoma cases retrospectively and reported 5 years of
disease-specific survival rates for T1a,T1b, and T2 tumors
to be 95%, 93%, and 83%, respectively. Chera et al
[14] evaluated retrospectively 585 patients with TINO,
T2NO glottic larynx carcinoma treated by RT at Florida
University. In this study, 5 years of local control rates were
reported as 94% for T1a; 93% for T1b; 80% for T2a, and
70% for T2b. In our study the 5 year disease free survival
was found to be 84.3%. For T1 lesions the 5 year disease
free survival was 88.8% and for T2 lesions the 5 year
survival was 69.6% which was lower when compared to
literature data. This might be due to the lower number of
patients in our study. Also in our study 22% had stage 11
disease. In a study by Thariat et al [20] the Disease-free
survival was 68% for the whole group, 77% for Tla, 51%
for T1b, 58% for T2 respectively.

In a study conducted by Ahamed Tali et al [21] in
India, 5 years of overall survival and disease free survival
for Tla, T1b, T2 were found to be 91%, 80%, 62%. Thariat
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et al [20]. evaluated 155 patients with T1 and T2 glottic
carcinomas. Overall survival was 75% for the whole
group, 85% for Tla, 72% for T1b, 59% for T2. The five
year overall survival for the whole group in our study was
87.7%. For stage I disease the five year overall survival
was 92.5% and for stage II disease it was 69.7%.

In the study by Cetinayak etal [15], Stage and anterior
commissure involvement were found to be significant
in overall survival and disease-free survival. In our
study there was no statistically significant association
between gender, performance status, comorbidity, anterior
commissure involvement. There was a statistically
significant difference in DFS between the stages (p value
0.015). Also there was a statistical significant difference
between the OS based on stage (p value 0.012). In a study
conducted by Nur et al [22], T classification proved to be
the only independent prognostic factor affecting the local
control. In the study conducted by Jin et al [23] Bulky
tumor, anterior commissure involvement, and decreasing
hemoglobin were negative prognostic factors for local
control.

In our cohort, treatment was well-tolerated, with the
majority of patients experiencing grade 1 or 2 toxicities
either dermatitis or mucositis. Other toxicities recorded
were odynophagia and cough. No patients underwent
tracheostomy during radiation. Late sequelae were not
recorded. The toxicity profile was in agreement with
those of previous reports .In a study by Kim et al [24]
majority of patients had radiation mucositis and dermatitis
presenting from 2 weeks of RT start, and complained of
throat pain on swallowing and voice change. These acute
side effects were grade 2 or lower, and was controlled with
symptomatic management .

6% of our patients developed second malignant
neoplasms on follow up out of which 50% had malignancy
in the upper aero digestive tract (carcinoma lung). Rest of
them had carcinoma stomach ,carcinoma rectum and
carcinoma prostate. In a study conducted by Fujita et
al [25] in early glottic cancer treated with radiation the
incidence of second malignant neoplasia was 22%. In a
study conducted by Holland et al [26] the incidence of
second primary malignancy was 28%.

Levendag et al [27]. showed that IMRT had a
significant dosimetric advantage regarding organ at risk
doses and they suggested that ipsilateral vocal cord
irradiation with newer technologies could be examined,
especially for T1 glottic carcinomas. But when we analyze
the recurrence rates of trials, we should treat the whole
laryngeal structure with required radiation doses. All our
patients were irradiated with three dimensional conformal
RT techniques including the entire larynx in the treatment
portal. In a retrospective analysis conducted by Niema
et al [28] in patients with early-stage glottic cancer,
retrospective data suggests local and regional control
are similar for patients treated with IMRT and CRT.The
role of IMRT in early stage carcinoma larynx needs to be
validated in large prospective studies.

In conclusion, it can be concluded that the patients
with early-stage glottic laryngeal carcinoma, local
control, overall, disease-free survival rates that we have
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achieved with radical radiotherapy are comparable with
the literature with less frequent side effects. By the early
detection of failures with multidisciplinary follow-ups,
effective voice protective salvage treatments can be
applied.
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