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Abstract

Background: The current treatment options of early glottic carcinoma are ra-
diotherapy; trans laser microsurgery, and open surgery. However, the best
treatment is still controversial due to lack of randomized controlled trials. We
aimed to evaluate the treatment results and the prognostic factors of local
control of early glottic squamous cell carcinoma patients (GSCC) T1-2NOMO
treated at our institution. Material and Methods: We retrospectively studied
the charts of 52 patients with early GSCC T1-T2NOMO from 2010-2015 at the
Clinical Oncology Department, Ain-Shams University. 24 patients had T1 and
28 had T2 early glottic carcinoma. The overall survival OS, local control rate,
and laryngeal preservation rate were evaluated. Kaplan-Meier method, Cox
proportional hazards model were used to analyze the data. Results: Median
duration of follow-up was 13 months. Thirty-eight patients received radiation
treatment alone (73.1%), 7.7% of the patients underwent surgery alone, and
19.2% of the patients had surgery combined with radiotherapy. Local recur-
rence after radiation failure developed in 6/52 patients, all had T2 disease and
were salvaged by total laryngectomy. The ultimate local control rate was
88.5%, and the ultimate laryngeal preservation rate was 77.2% (40/52 pa-
tients). The median OS of the 52 patients was 13 months (range 2 - 46
months). Univariate analysis of factors associated with poor local control
showed that age > 60 years was the only significant factor (2 = 0.048). Con-
clusion: Radiotherapy achieves high local control and laryngeal preservation
rates for patients with early glottic carcinoma, and is associated with a low
rate of severe complications compared to surgery. Salvage surgery is feasible
after radiotherapy failure.
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1. Introduction

Early glottic carcinoma includes carcinoma in situ, T1, T2 NO MO [1]. Glottic
SCC represents around 60% - 67% of laryngeal squamous cell carcinoma [2].
The male to female ratio is higher than for supraglottic carcinoma [3]. Stage III
and IV disease represent 40% [4].

Glottic SCC has a good prognosis due to early presentation because of voice
change and early treatment [5]. Treatment aims at cure, laryngeal function pre-
servation with optimal voice quality, swallowing and breathing functions [6].
Open surgery, transoral laser microsurgery (TLM) and radiation therapy (RT)
are successful options for treatment [7]. The treatment choice is not derived
from randomized controlled studies making it controversial [8].

RT has less selection criteria, and more laryngeal preservation. Indications of
RT are difficult or multiple recurrences after endoscopic excision, and medical
inoperability [1]. The 5-year local control rates were 82% - 94% for T1la, 80% -
93% for T1b, 62% - 94% for T2a, and 23% - 73% for T2b [9] [10]. Radiotherapy
has a long duration with possible acute side effects [11]. Fractionation schedules
included conventional (2 Gy, total dose 60 - 66 Gy) and hypofractionation (2.25
Gy, total dose 60 - 70 Gy) and both were effective [6] [12] [13] [14].

The role of open partial laryngectomy has declined in favor of TLM [15].
Open surgery is considered for selected tumors when radiation or TLM are not
technically feasible or available [8]. Salvage surgery after RT failure, is usually
total laryngectomy as transoral and partial laryngectomy cause greater risk of
chondronecrosis and pharyngocutaneous fistula [1].

Compared to surgery TLM has low morbidity, less need of tracheostomy and
nasogastric feeding; no hospital stay, and fewer side effects [16]. A meta-analysis
of nine retrospective studies showed similar survival rates of both RT and TLM
[17], however, TLM impairs function minimally, is a single day procedure, al-
lows normal diet, and preserves radiotherapy for treatment of recurrences or
second malignancies [1]. The National Institute for Health and Care Excellence
NICE guidelines advised TLM for T1la tumors, and TLM or RT for T1b-T2 le-
sions [18]. An update of Cochrane review compared RT, open surgery and TLM,
but no randomized trials comparing RT to TLM were found [11].

We analyzed our treatment experience of early glottic carcinoma with radio-

therapy and surgery.

2. Material and Methods

We retrospectively studied and analyzed the charts of 52 patients with histologically
proven SCC of the glottis stages I and II (T1-T2NOMO) based on the American

DOI: 10.4236/jct.2018.92017

164 Journal of Cancer Therapy


https://doi.org/10.4236/jct.2018.92017

D. R. D. lbrahim et al.

Joint Committee on Cancer AJCC 7" edition [19]. The patients were treated at
the Ear Nose Throat Department ENT, Ain-Shams University and the Clinical
Oncology Department, Ain-Shams University between December 2010 and De-
cember 2015. This retrospective study was approved by the Research Ethical
Committee at Faculty of Medicine; Ain-Shams University. Minor surgery (vocal
cord stripping, cordotomy, excision) or major surgery (vertical hemilaryngect-
omy, total laryngectomy) was performed. Surgery was done alone or combined
with radiotherapy in 14 patients as definitive treatment. Salvage total laryn-
gectomy was performed for all patients who developed local recurrence. The
majority of the patients were given radiotherapy as definitive treatment (38 pa-
tients) or following surgery in 10 patients. The staging work-up included history
and physical examination, video laryngoscopy, routine blood tests, computed
tomography of the neck (CT) and chest X-ray. Treatment decisions in the last 3
years of the study duration were discussed at the multidisciplinary meetings

taking in account the patient’s preferences and explaining the pros and cons.

2.1. Radiotherapy

Radiotherapy was delivered in 48/52 patients using 6 MV LINAC through paral-
lel opposed lateral fields; appropriate wedges were employed to assure homo-
genous dose distribution in the glottic area as needed. The field borders included
the larynx. Elective neck lymph nodes irradiation was not performed. The pa-
tients were immobilized in the supine position using a head and shoulders
thermoplastic mask. T1 lesions were treated to a total dose of 63 - 66 Gy, and T2
lesions received 66 - 70 Gy using conventional fractionation (2 Gy per fac-

tion/day). The patients were examined weekly for acute toxicity.

2.2. Follow-Up Evaluation for the Early Detection of Local
Recurrence

The patients were evaluated periodically with disease specific history, neck clin-
ical examination, endoscopy and CT neck. When recurrence was suspected, bi-
opsy was done for confirmation. Patients were regularly seen once every three
months during the initial 2 years and then six-monthly till the conclusion of the

study period.

2.3. Statistical Analysis

Data were analyzed using the Statistical Package for Social Science (IBM SPSS)
version 20. The qualitative data were presented as number and percentages while
quantitative data were presented as mean, standard deviations and ranges when
their distribution found parametric while non-parametric data were presented as
median with inter quartile range (IQR). The comparison between two groups
with qualitative data was done by using Chi-square test. The comparison be-
tween two independent groups with quantitative data and non-parametric dis-

tribution was done by using Mann-Whitney test. Local control was calculated
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from the end of treatment to the first occurrence of locoregional failure. Overall
Survival was calculated from the date of diagnosis, which is the date of biopsy
until the date of death or last follow-up. The confidence interval was set to 95%
and the margin of error accepted was set to 5%. So, the p-value was considered

significant as the following: P < 0.05: significant, and P > 0.05: non significant.

3. Results

3.1. Patients and Treatment

The patients, tumor and treatment data are depicted in (Table 1 and Table 2).
All of the 52 patients were males. TINO disease was diagnosed in 24/52 patients
versus 28/52 patients who had T2NO0. The mean age was 61.85. Most of the pa-
tients had stage II disease (53.8%). The median follow-up duration was 13
months. T1 tumor was classified into T1la in 4 patients, T1b in 8 patients and
missing subclassification in 12/24 patients. Type of treatment received was radi-
otherapy alone, combined surgery and radiotherapy and surgery alone. RT was
the main type of treatment in 92.3% (48/52 patients) of the cohort; the median
radiation dose was 66 Gy. RT was administered, as definitive treatment in 38/52
patients and combined with surgery in 10/52 (19.2%) patients. Surgery alone was
performed in (4/52, 7.69%) patients or combined with radiotherapy in 10/52
(19.2%) patients. Tumor excision was the most common type of surgery (6/52,
11.5%).

When considering treatment by stage it was as follows; patients with TINO
disease (n = 24 patients) received definitive RT in 14/24 patients, excision alone
in 4/24, and surgery followed by RT in 6/24 patients. As regards T2NO glottic
SCC (n = 28 patients), 24/28 patients received definitive RT, whereas 4/28 pa-
tients had surgery followed by RT. The mean RT total dose was 68.86 Gy (range

Table 1. Patient and tumor characteristics.

No. =52
Age Median (IQR) 57 (54 - 71)
Gender Male 52 (100.0%)
Subsite Glottic 52 (100.0%)
1 14 (26.9%)
Grade 2 36 (69.2%)
3 2 (3.8%)
1 24 (46.2%)
Tumor T
2 28 (53.8%)
Lymph Node N 0 52 (100.0%)
Metastasis M 0 52 (100.0%)
I 24 (46.2%)
Stage
11 28 (53.8%)
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Table 2. Treatment characteristics.

No. =52
No 38 (73.1%)
Surgery

Yes 14 (26.9%)

Bilateral vocal cords stripping 2 (3.8%)

Excision 6 (11.5%)

Laser cordectomy 2 (3.8%)

Type of surgery

No 38 (73.1%)

RT vertical hemilaryngectomy 2(3.8%)

Total laryngectomy 2(3.8%)

No 4 (7.7%)

Radiotherapy RT

Yes 48 (92.3%)

Combined surgery and RT 10 (19.2%)

Indication of RT Definitive 38 (73.1%)

No 4 (7.7%)
RT dose (Gy) Median (IQR) 66 (66 - 70)
Radiotherapy 42 (80.8%)

Both surgery and RT

Surgery & radiotherapy 10 (19.2%)

63 - 70 Gy) in T2 NO GSCC and 65.4 Gy (range 63 - 66 Gy) in T1INO disease. The
most common type of surgery performed in T1INO patients was excision (6/24
patients), while for T2NO disease 2/28 patients had laser cordectomy and 2/28
patients had vertical hemilaryngectomy.

3.2. Local Control

The median duration of local control of TINO, T2NO glottic SCC was 14.5
months (range 2 - 46 months), and 10.5 months (2.8 - 30 months) respectively.
The local control rate for T1 disease was 100% (24/24 patients) and 78.6% (22/28
patients) for T2 disease. The ultimate local control rate of the studied cohort was
88.5%, where only 6/52 (11.5%) patients developed local recurrence, all had
T2NO disease and were all salvaged by total laryngectomy. None of the patients
developed distant metastases.

The patients who received radiotherapy (both combined with surgery and de-
finitive) had local control for a median duration of 13 months and local control
rate of 85.7% (36/42 patients), versus the patients who underwent combined
surgery and radiotherapy (10/52 patients) who had median local control dura-
tion of 12 months and 100% local control rate. 4/52 patients were treated with
surgery alone and had 100% local control rate (Table 3).

Univariate analysis of the patient and treatment related factors was performed
to assess their prognostic significance of local recurrence, it showed that age > 60

years was the only significant factor affecting incidence of local recurrence (P =
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Table 3. Response to treatment by stage T1-T2NO.

T1 T2

Test
I P-value Sig.
No.=24 No.=28 '&U€
CR 22 (91.7%) 24 (85.7%)
Response 0.449*  0.503 NS
PR 2 (8.3%) 4 (14.3%)
No 24 (100.0%) 22 (78.6%)
Local recurrence 5.814* 0.016 S
Yes 0 (0.0%) 6 (21.4%)

Local control duration Median (IQR) 14.5 (11 -33) 10.5 (6 - 20)

-2.023" 0.
(months) 0.043 S

Range 2-46 2.8-30
Metastases No 24 (100.0%) 28 (100.0%) - - -
Alive 20 (83.3%) 26 (92.9%)
Alive or dead at last FU 1.148% 0.284 NS
Dead 4 (16.7%) 2 (7.1%)
Median (IQR) 14.5 (11.5 - 33) 12 (9.5 - 22)
ORS months -1.545" 0122 NS

Range 2-46 6-30

" Mann-Whitney test; *: Chi-square test HS: Highly significant; NS; Non significant; S; Significant.

0.048). Type of treatment whether surgery or radiotherapy or both had no sig-
nificant effect on local control (P = 0.401, P = 0.661, P = 0.485 respectively). The
type of surgical procedure and the median radiotherapy dose also did not influ-
ence the incidence of local control (P = 0.090, P = 0.607 respectively) (Table 4).

3.3. Survival

The median OS of the studied cohort (n = 52 patients) was 13 months (range 2 -
46 months), where the median OS for TINO and T2NO glottic SCC was 14.5
months and 12 months respectively (Table 3, Figure 1, Figure 2). The median
OS achieved by radiotherapy (n = 42) and combined surgery and radiotherapy
(n = 10) was 16 and 12 months respectively. By the end of follow-up duration
6/52 patients (4 TINO patients, and 2 T2NO patients) died of causes unrelated to
the glottic SCC.

3.4. Laryngeal Preservation Rate

Patients with TINO had 83.3% preservation rate of the larynx (where 2/24 TINO
patients had total laryngectomy as the primary treatment). However, the re-
maining 20/24 patients with T1NO glottic carcinoma had 100% ultimate laryn-
geal preservation rate after treatment. The ultimate laryngeal preservation rate of
T2NO disease was 71. 4% where 2/28 patients had vertical hemilaryngectomy as
the primary treatment, and 6/28 patients developed local recurrence after the in-
itial treatment and all were salvaged by total laryngectomy. Thus, the ultimate

laryngeal preservation rate of the patient cohort was 77.2% (40/52 patients).
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Table 4. Univariate analysis of factors predicting poor local control.

No. =52 P-value*
Age (<60 vs. >60 years) Mean + SD 61.85 +10.76 0.048
1 14 (26.9%)
Grade 2 36 (69.2%) 0.604
3 2 (3.8%)
1 24 (46.2%)
T 0.236
2 28 (53.8%)
I 24 (46.2%)
Stage 0.236
1I 28 (53.8%)
No 38 (73.1%)
Surgery 0.401
Yes 14 (26.9%)
No 38 (73.1%)
Bilateral vocal cords stripping 2 (3.8%)
Excision 6 (11.5%)
Type of surgery 0.090
Laser cordectomy 2 (3.8%)
Rt vertical hemilaryngectomy 2 (3.8%)
Total laryngectomy 2(3.8%)
No 4 (7.7%)
Radiotherapy (RT) 0.661
Yes 48 (92.3%)
Adjuvant 10 (19.2%)
Indication of RT Definitive 38 (73.1%) 0.607
No 4 (7.7%)
RT dose (Gy) Median (IQR) 66 (66 - 70) 0.171
Radiotherapy 42 (80.8%)
Both surgery and RT 0.485
Surgery & radiotherapy 10 (19.2%)

*Cox Regression Analysis.

4. Discussion

Early stages of glottic SCC T1-2 NOMO represent 2% of all glottic cancers [20].
They are successfully managed with surgery, radiotherapy, or TLM (endolaryn-
geal surgery with or without laser) where they all achieve similar local control
and survival advantage [11]. Due to the lack of prospective randomized con-
trolled studies, there is no formal proof of the superiority of one treatment mod-
ality of early stage GSCC as regards the oncologic outcome or the functional
outcome [11] [21]. Choice of treatment modality depends on three factors; local
control, voice quality and cost [15] [22] in addition to treatment availability, ex-
pertise, and professional need for good voice quality [7]. Prior to 2013 treatment
decisions at our institution were not based on the multidisciplinary approach,
which explains why some of T1 glottic tumors in our study had surgery (minor
surgery and even total laryngectomy in 2 patients) followed by radiation treat-

ment. Currently, all treatment decisions at our institution are made by the
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Figure 2. Effect of T stage on ORS.

multidisciplinary team, patients with early GSCC are offered the choice between
RT and surgery. In this study we aimed to analyze the effect of radiotherapy and
surgery on the treatment outcome of early glottic carcinoma at our institution.
In western countries the use of TLM is expanding, while open surgery is less
frequently performed [23]. Compared to the conventional open partial laryn-
gectomy, endolaryngeal surgery has the advantages of less need of tracheostomy,
and/or nasogastric feeding, short hospital stay, inexpensive, and few side effects
[16]. Similar to RT, endolaryngeal surgery is voice-sparing, but can be easily re-
peated which makes it more available retreatment for local recurrence where it
could be followed by RT [24]. There are limitations for TLM mainly the inade-
quate exposure on suspension microlayngoscopy, limited exposure of the glottis
due to trismus, protruding teeth, anatomical variations of the upper and lower

jaw, bulky tongue, cervical spondylosis, and previous surgery or radiotherapy to
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the neck [7]. The ENT-UK Head and Neck group reached a consensus that en-
doscopic excision is generally the preferred treatment for Tla GSCC, and sug-
gested that it should be offered to GSCC tumors up to stage 2a [23]. The litera-
ture reports local control rates 71% - 100% for Tla GSCC treated with endos-
copic laser surgery versus local control rates from 73% - 95% for patients who
received RT [21]. A meta-analysis of 7600 patients in nine retrospective studies
which compared objective voice quality in GSCC patients treated with RT versus
laser microsurgery. Although non-significant the results trended towards favor-
ing radiotherapy [17]. In our study only 2 patients with T2NO disease had laser
cordectomy followed by radiotherapy.

Conservative open laryngeal surgery includes a range of techniques from a la-
ryngofissure approach with cordectomy to supracricoid laryngectomy. However,
the oncologic and functional advantages of TLM reduced the indications of open
partial laryngectomy which is reserved as salvage for patients with local recur-
rence after RT [25]. A systematic review analyzed the outcome of open partial
laryngectomy for all stages of laryngeal cancer, it showed excellent outcome; lo-
cal control rate was 89.8% at 24 months, the overall survival rate was 79.7%, and
the pooled mean disease-free survival rate was 84.8% [26]. Dinapoli N et al. [27]
reported on 143 patients with T1 glottic SCC; 73 underwent surgery and 70 un-
derwent radiotherapy. The authors showed non-statistical significance of OS and
disease-free survival DFS between the two treatment groups with better voice
quality for patients treated with RT. In the current study 10/52 patients under-
went surgery followed by RT, and only 4 patients had surgery alone. The local
control and OS were better for patients treated with RT although it did not reach
statistical significance.

Radiotherapy offers laryngeal preservation but has a prolonged course and
may be associated with side effects such as oral mucositis, dysphagia, radiation
skin burns and xerostomia [11]. The progress in radiotherapy delivery tech-
niques led to better definition of target volumes and preservation of normal
surrounding structures [22]. Different fractionation schedules have been used in
various institutions varying from conventional fractionated schemes to hypo-
fractionated and hyperfractionated schedules [10].

Hypofractionated radiotherapy has the advantage of reduced both overall
treatment time, number of fractions, thus decreasing the cost, the burden of
treatment upon institutions, and less visits by the patients. In the series by Ermis
et al. [28] , the authors demonstrated their 10-year experience of using of 55Gy
in 20 fractions, 2.75 Gy per fraction over 4 weeks offered high rates of local con-
trol with acceptable long term toxicity for both T1 and T2 glottic carcinoma. The
ultimate local control rates (including successful salvage treatment) were overall
97.3%, Tla 100%, T1b 93.8% and T2% 95.8%. The disease-free survival was 23
months (range 5-73 months) then 20/132 patients developed recurrence. Cur-
rently, our policy is to treat TINO and selected cases of T2NO glottic carcinoma

are with hypofractionated RT 2.25 Gy per fraction.
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Hyperfractionation is an alternative approach to accelerate treatment schedules.
Hyperfractionated RT for T2 due to the relatively poor outcome-particularly
T2b may be considered to a total dose of 74.4 Gy at 1.2 Gy twice per day with
possibility of addition of concomitant weekly cisplatin 30 mg/m? for unfavorable
T2 lesions [29]. Mendenhall ef al 2010 [29] demonstrated that the 5-year rates of
ultimate local control with larynx preservation were 95% for T1a, 94% for T1b,
81% for T2a, and 74% for T2b. Trotti et al [12] reported non-significant im-
provement of 5-year local control using hyperfractionated RT (P = 0.11). Harada
et al. [30] retrospectively studied the treatment outcome of early glottic SCC pa-
tients treated with radiotherapy as initial treatment and salvaged by surgery for
radiation failure. 79 patients were treated with conventional RT, and 36 patients
were treated with hyperfractionated RT (1.2 Gy per fraction at 6 h intervals).
The median total doses were 66 Gy for T1la, 70 Gy for T1b, and 74.4 Gy for T2
glottic SCC. The 5-year local control rates by initial RT al were 92% in patients
with T1a disease, 83% in patients with T1b disease, 86% in patients with T2 dis-
ease and 88% in patients with all T stage (T1-T2).

Conventional RT was studied by several reports. Chera et al. [10] reported on
585 patients with T1-T2NO SCC of the glottis all treated with definitive RT.
Conventional RT dose for T1-T2a GSCC was 63 Gy in 28 fractions and 65.25 Gy
in 29 fractions for T2b disease). The authors demonstrated that the 5-year rates
of ultimate local control with larynx preservation were 95% for Tla, 94% for
T1b, 81% for T2a, and 74% for T2b. Mendenhall et al [31], reported on local
control of T2 lesions by conventional RT to be approximately 71% - 85% and
salvage rate for local radiation failure of 88 -95%. In the current study, RT was
the main type of treatment in 92.3% of the cohort (definitive RT in 38/52 pa-
tients and RT following surgery in 10/52 patients). In agreement, the mean total
conventional RT doses in our study were 65.40 Gy (range 63 - 66 Gy) for TINO
glottic SCC and 68.86 Gy (range 63 - 70) for T2NO disease.

As regards results of local control rates by conventional radiotherapy, differ-
ent studies reported local control rates for T1 glottic SCC treated with RT at a
range from 80% - 95% and with surgical salvage the ultimate local control rates
vary between 90% - 100% [10] [32]. We observed better 100% local control rate
by conventional radiation for TINO patients (RT alone in 14 patients and com-
bined RT and surgery in 6 patients). Local control rates for T2NO SCC of the
glottis treated with conventional radiation was around 65% - 85% and salvage
rate for local recurrence was 88% - 95% [10] [31] [32] comparably we reported
71.4% local control for T2NO glottic SCC. Despite the high cure rate associated
with radiotherapy of early glottic carcinoma, where the 5-year overall and dis-
ease specific survival rates are approximately 79% and 96%, respectively [6], still
around 10% - 41% may have RT failure [33]. According to the series by Meden-
hall et al [6], the site of RT failure in early glottic carcinoma was mostly local,
while the regional failure rates were 5-20%. In the current study, failure was local

and occurred in patients with T2NO who all received RT (RT alone in 24 patients
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and adjuvant RT in 4 patients). We detected treatment failure rate of 21.4% sim-
ilar to other reports. The overall survival for TINO and T2NO glottic SCC was
83.3% (dead patients 4/24) and 92.9% (dead patients 2/28 patients) respectively.

Studies compared the treatment outcome of the endoscopic laryngeal surgery,
radiotherapy and open surgery. The local recurrence rate ranges from 8-20.75%
for patients treated by 70 Gy radiotherapy [9] [10] 0% - 9% for patients treated
with endoscopic laryngeal surgery [34], and 11% for those treated by open par-
tial laryngectomy [35].The laryngeal preservation rate varies from 73% - 95% af-
ter 70 Gy radiation treatments [36] and 91% - 100% after endoscopic surgery
and open surgery [35]. The laryngeal preservation rate for T1 disease is better
than T2 [37]. Similarly, the laryngeal preservation rate in our study was better
for radiotherapy alone treated T1NO glottic SCC patients at 100% versus 71.4%
after initial radiotherapy for T2NO disease. According to Argawal and Ha [38],
regarding the transoral laser resection the final local control rate including sal-
vage therapy was 97% - 98%, laryngeal preservation rate 90% - 99%, and the
5-year disease specific survival 90% - 98%. As for radiotherapy, the final control
rate including the salvage therapy 90% - 96%, laryngeal preservation 83% - 95%,
and the 5-year disease specific survival 95% - 98%.

The prognostic factors which affect local control by radiotherapy are patient
and tumor-related and radiotherapy related. Patient-tumor factors include tu-
mor grade, pre-treatment hemoglobin, p53 expression, T-stage, anterior com-
missure involvement, vocal cord mobility, and tumor extension [39]. Tong CC
et al. [40] evaluated the radiotherapy outcome of 56 patients with T1-2 NO glot-
tic SCC. Multivariate analysis of parameters that have had prognostic impact on
T1 disease showed worse control with poorly differentiated grade (p 0.035), an-
terior commissure involvement (p 0.011), faction size 2 Gy (p 0.035), and tumor
dose tumor BED Gy,; < 65.0 Gy,; (p = 0.017). For T2NO disease, multivariate
analysis showed adverse local control by poorly differentiated grade (p 0.22),
hemoglobin < 13.0 (p 0.031), subglottic extension (p 0.027), and tumor BED
Gy,5 < 65.0 Gy,; (p 0.038). Groome et al [9] identified age and smoking to be
associated with worse locoregional control. In agreement, our study showed that
age (mean 61.85 years) was the only significant factor affecting local control by
both radiotherapy and/or surgery (p 0.048). Among The radiation related factors
of recurrence two are very important and closely related the duration of RT, and
fraction size [14] [15]. It is well documented that prolonged overall radiation
treatment time as well as interrupted radiation negatively impacts survival and
loco-regional control [9]. In early stage glottic carcinoma, radiotherapy com-
pleted within 42 days resulted in 100% local control rate [41], while treatment
completed in more than 50 days was associated with lower control rate [42].
Fraction size more than 2 Gy resulted in better local control [43], while fraction
size more than 3 Gy leads to higher complications rate [44]. Tong CC et al. [40],
recommend using a fraction size 2.5 Gy for T1 disease, but for T2 disease the

authors prescribe 70 Gy in 35 fractions, 2 Gy per fraction, 5 daily per week.
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Surgery is the main salvage treatment after unsuccessful radiotherapy. Proper
restaging of radiation recurred laryngeal carcinoma is crucial in planning salvage
surgical treatment to achieve good functional and oncological results. The exact
staging of recurrence in the irradiated larynx may help to avoid total laryngect-
omy [45]. Santaro ef al. [44] retrospectively studied 173 patients with early glot-
tic SCC who were surgically treated after RT recurrence, 47 patients were sal-
vaged by partial laryngectomy and 126 patients underwent salvage partial laryn-
gectomy. The authors could not identify significant results of DFS and OS be-
tween both types of surgery. They concluded possibility of conservative surgery
only in select RT-relapsed patients and salvage total laryngectomy is still preferred.
Endoscopic CO, laser cordectomy type IV, is an alternative to total laryngecto-
my that preserve laryngeal functions [46]. In their series, Pontes P et al [47]
showed high rate of recurrences after RT, patients underwent open partial laryn-
gectomy or endoscopic surgery with control rates of 77.7% and 25% respectively.
The authors reported that open partial laryngectomy without neck dissection is
effective in treating RT-failures in patients who remain in stages Tla or T1b.
Salvage total laryngectomy was performed in all RT recurrences in our study.

We acknowledge the limitations of the study; the drawbacks of retrospective
studies, the small number of patients and the relatively short duration of fol-
low-up. Some of the studied patients had their treatment decisions before start-

ing the multidisciplinary meetings at our institution.

5. Conclusion

Our results indicated the efficacy of radiotherapy in treatment of T1-T2 NO glot-
tic carcinoma in agreement with the literature. Radiotherapy is associated with
laryngeal preservation and it is a good alternative to surgery. Both surgery and
radiotherapy achieve similar overall survival and local control rates. Large scaled
prospective randomized controlled studies are needed to study the potential risk
factors of radiation failure and to identify patients who may benefit from up-
front surgery. We emphasize the importance of multidisciplinary approach for

appropriate treatment decisions taking in consideration patient preferences.
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