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Abstract. The aim of the present study was to retrospectively 
investigate the risk factors of local failure for T1 glottic carci-
noma irradiated with a prescription dose of 66 Gy. Between 
July 2006 and December 2017, 64 patients with T1 glottic 
squamous cell carcinoma treated with 66 Gy/33 fractions 
were analyzed for risk factors of local failure. The sex, age, 
performance status, T stage, overall treatment time, anterior 
commissure involvement, smoking status during/after treat-
ment, histological tumor grade and pretreatment hemoglobin 
level were investigated. The maximum, mean and minimum 
doses, and the homogeneity index for the glottic larynx were 
calculated for dosimetric risk factors of local failure. The 
median follow‑up duration was 51 months. Local failure was 
observed in 6 patients (9.5%). Among all risk factors, only the 
minimum dose to the glottic larynx was found to be signifi-
cantly associated with local failure (P=0.025). The 5‑year 
local control rates for a minimum dose to the glottic larynx of 
<65 and ≥65 Gy were 79 and 95%, respectively, with a statisti-
cally significant difference (P=0.015). No patients exhibited 
grade ≥3 late adverse effects. The minimum dose to the 
glottic larynx was the only factor significantly associated with 
local failure. Thus, local control of T1 glottic carcinoma may 
improve with a minimum dose of ≥65 Gy to the glottic larynx. 
In conclusion, radiotherapy with a minimum prescription dose 
of ≥65 Gy to the glottic larynx appears to be safe and achieves 
a high local control rate for T1 glottic carcinoma.

Introduction

Radiotherapy (RT) is a well‑established treatment modality 
for patients with early laryngeal carcinoma; however, laser 

therapy and partial laryngectomy may also be used to 
definitively treat early laryngeal carcinomas (1‑3). The goals 
of treatment are cancer cure, preservation of the vocal cords 
with acceptable voice quality, and minimal treatment‑related 
mortality. Definitive RT may achieve all these goals in the 
majority of patients with early laryngeal carcinoma, and 
salvage laryngectomy may be effective in cases of relapse. The 
local control rate for patients with early laryngeal carcinoma 
who undergo salvage laryngectomy for recurrence after initial 
RT is 90‑100% (4‑9).

Laryngeal carcinoma is classified into glottic, supra-
glottic and subglottic types according to the place of origin, 
with glottic carcinomas being the most common (70%). The 
majority of glottic carcinomas are at an early stage and account 
for ~70% of all cases. The most commonly used dose‑fraction-
ation schedule for T1 glottic carcinoma is 66 Gy/33 fractions. 
The local control rate for T1N0 glottic carcinoma treated with 
conventional fractionation is 80‑90% (8,10‑12). Thus, RT alone 
results in an adequate local control rate for T1 glottic lesions, 
with a low incidence rate of severe complications. However, 
some patients may experience local failure. The local control 
rate for T1 glottic carcinoma may be improved by identifying 
the risk factors for local failure. Therefore, the aim of the 
present study was to retrospectively investigate the risk factors 
of local failure in patients with T1 glottic carcinoma irradiated 
with a prescription dose of 66 Gy.

Patients and methods

Patients. Between July 2006 and December 2017, 69 consecu-
tive patients with early (T1) glottic squamous cell carcinoma 
were treated with definitive RT. All patients provided written 
informed consent, and the study was approved by the Ethics 
Review Board of the Tokyo Medical University Hospital 
(Tokyo, Japan). Among the 69 patients, 64 who underwent 
irradiation with a dose‑fractionation schedule of 66 Gy/33 
fractions were selected for the retrospective analysis. The 
characteristics of the 64 patients are listed in Table I. Tumor 
stage was defined according to the 2016 TNM classifica-
tion (13) (8th edition, International Union Against Cancer). Of 
the 64 patients, 57 were men and 7 were women. The median 
patient age was 72 years (range, 47‑86 years). A total of 98% 
of the patients had an Eastern Cooperative Oncology Group 
performance status score of 0 or 1. The primary tumor stage 
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was T1a in 43 and T1b in 21 patients. None of the patients 
had clinical neck or distant metastasis. Among the 64 patients, 
55 experienced hoarseness. In addition, 15 patients (23%) had 
double cancers, 4  (6%) had triple cancers, and 2  (3%) had 
quadruple cancers, including the glottic tumor.

RT. Three‑dimensional RT was planned and performed using 
a shell with the patient placed in the supine position. For 
treatment planning, all patients underwent cervical computed 
tomography (CT) with a 2.5 mm slice thickness. Treatment 
planning was performed using the Eclipse™ (Varian Medical 
Systems) treatment planning system. The standard RT tech-
nique involved parallel opposing lateral fields using photons 
of 4‑MV X‑rays for all patients over 5 days per week. The 
volume of the glottic larynx was defined as the vocal cord 
and was contoured by a single radiation oncologist. The gross 
tumor volume was defined based on endoscopy findings. 
However, it was not delineated in the present study, owing to 
non‑visualization on CT and magnetic resonance imaging. 
The clinical target volume (CTV) encompassed the glottis, 
subglottis and part of the supraglottis; cranially and ante-
riorly, the CTV extended to the thyroid notch at the level of 
the vocal process of the arytenoid cartilage, and caudally and 
posteriorly it extended to the middle of the cricoid cartilage. 
A 5 mm isotropic expansion of the CTV provided the plan-
ning target volume (PTV). A typical contouring of the target 

volume and beam's eye view are shown in Fig. 1. Irradiation 
was delivered via local portals (mostly 5‑6x5‑6 cm) covering 
only the primary lesion. The cervical lymph nodes were not 
electively treated. The dose and fractionation for all patients 
was 66 Gy/33 fractions delivered over 6.6 weeks.

Evaluation of local response and adverse effects. The local 
response was evaluated by laryngoscopy at 1 month after 
completion of RT. In the absence of clinical symptoms, regular 
follow‑up visits were performed at 2‑3‑month intervals for 
the first 2 years, and every 4‑6 months thereafter. At each 
follow‑up visit, the evaluation included laryngoscopy, medical 
history taking, physical examination, CT, and tumor marker 
assessment. The data pertaining to adverse effects were 
collected retrospectively from patient files. Local failure was 
considered to occur when local recurrence developed after an 
initial complete response. The Common Terminology Criteria 
for Adverse Events (14), version 3.0 (CTCAE v3.0) were used 
for evaluating the acute and late effects of RT.

Risk factors for local failure. The following factors were inves-
tigated to determine the clinical risk factors for local failure: 
Sex, age, performance status, T stage, overall treatment time 
(OTT), anterior commissure involvement (ACI), smoking 
status during/after treatment, histological tumor grade, and 
pretreatment hemoglobin levels. The pretreatment hemoglobin 
level was measured within 1 month prior to the initiation of 
RT. The maximum, mean and minimum doses and the homo-
geneity index (HI) for the glottic larynx, CTV and PTV were 
evaluated as dosimetric risk factors for local failure. The HI 
was calculated as the maximum dose divided by the minimum 
dose to the target volume (15).

Statistical analysis. The endpoint was local control, calculated 
from the first date of RT. The associations between local 
failure and the clinical factors were calculated using the 
Fisher's exact probability test. The associations between 
local failure and dosimetric factors were analyzed using the 
Mann‑Whitney U test. The local control rate was plotted 
using the Kaplan‑Meier method, with statistical significance 
assessed by the log‑rank test. Univariate logistic regression 
analyses were performed to evaluate the data using SPSS 20.0 
(IBM Corp.). Differences with P‑values <0.05 were considered 
statistically significant.

Results

Local control and overall survival. The median follow‑up 
duration was 51 months (range, 4‑132 months). All patients 
with local failure of the primary lesion treatment who were 
successfully salvaged by surgery were considered to have had 
local failure with RT. The overall survival and local control 
curves are shown in Figs. 2 and 3. The 5‑year overall survival 
rate was 96%, and 2 (3.1%) of the 64 cases died from gastric 
cancer and pneumonia. The 5‑year local control rate was 92%, 
and local failure was observed in 6 (9.5%) of the 64 cases; 
local failure alone occurred in 5 patients, whereas local failure 
and neck metastasis occurred in 1 patient. The median time 
for local failure was 12 months (range, 2‑94 months) after the 
start of RT.

Table I. Patient and tumor characteristics (n=64).

Characteristics 	 No. (%)

Sex 	
  Male	 57 (89)
  Female	 7 (11)
Age, years [median (range)]	 72 (47‑86)
Performance status score	
  0	 60
  1	 3
  2	 0
  3	 1
Stage of primary tumors 	
  T1a	 43 (67)
  T1b	 21 (33)
Smoking during/after treatment 	
  Yes	 28 (44)
  No	 36 (56)
Anterior commissure involvement by tumor 	
  Yes	 23 (36)
  No	 41 (64)
Histological grade 	
  Well‑differentiated	 45 (70)
  Moderately/poorly differentiated	 19 (30)
Pretreatment hemoglobin level, g/dl 	
  ≤14 	 25 (39)
  >14 	 39 (61)
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The associations between the clinical factors and local 
failure are summarized in Table  II. No factor exhibited 
a significant association. Multivariate analysis was not 
performed owing to the limited data. The associations between 
the dosimetric factors and local failure in all the patients are 
shown in Table  III. On univariate analysis, the minimum 
dose to the glottic larynx, calculated using Mann‑Whitney 
U test, was the only factor significantly associated with the 
occurrence of local failure (P=0.025). The median minimum 
dose to the glottic larynx was ~65 Gy. The 5‑year local control 
rates for patients with minimum doses to the glottic larynx 
of <65 and ≥65 Gy were 79 and 95%, respectively (Fig. 4). 

The difference in the local control rate between patients who 
received <65 and ≥65 Gy as the minimum dose to the glottic 
larynx, calculated using the log‑rank test, was statistically 
significant (P=0.015).

Adverse effects. The acute and late adverse effects of RT are 
shown in Table IV. Of the 64 patients, 16 (25%) had grade 2 acute 
dermatitis and 2 (3%) had grade 3 acute dermatitis. Although 
28 patients (44%) had grade 2 acute mucositis, none demon-
strated acute adverse effects or late adverse effects of grade ≥3.

The clinical data and dosimetric factors for all cases are 
listed in Tables V and VI.

Figure 1. Typical contouring of the target volume and beam's eye view. (A) CT image for RT planning. The full white, black line and white line show the 
glottic larynx, CTV and PTV, respectively. (B and C) Sagittal and coronal tomography images for RT planning. (D) Beam's eye view of the typical field for RT 
planning. CT, computed tomography; RT, radiotherapy; CTV, clinical target volume; PTV, planning target volume.

Figure 2. Overall survival curve. The 5‑year overall survival rate was 96%, 
and 2 (3.1%) of the 64 patients died from other causes.

Figure 3. Local control curve. The 5‑year local control rate was 92%, and local 
failure was observed in 6 (9.5%) of the 64 cases; local failure alone occurred 
in 5 patients and local failure with neck metastasis occurred in 1 patient.
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Discussion

In the present study, the 5‑year local control rates for T1 glottic 
carcinomas treated with minimum doses of <65 and ≥65 Gy 
to the glottic larynx were 79 and 95%, respectively. The 
difference in the local control rate between patients treated 
with minimum doses of <65 and ≥65 Gy to the glottic larynx 
was statistically significant (P=0.015).

Several previous studies have reported on the risk factors 
for local failure in patients with T1 glottic carcinoma. The 

Table II. Clinical risk factors associated with local failure.

	 Univariate analysis
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ------‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Risk factors	 Local failure, n=6	 P‑value	 Hazard ratio (95% CI)

Sex (male vs. female)	 11% (6/57) vs. 0% (0/7) 	 >0.999	 Uncomputable
Age, years (<75 vs. ≥75)	 10% (4/39) vs. 8% (2/25) 	 >0.999	 0.837 (0.086‑8.106)
PS score (0 vs. ≥1)	 10% (6/60) vs. 0% (0/4) 	 >0.999	 Uncomputable
T stage (T1a vs. T1b)	 12% (5/43) vs. 5% (1/21) 	 0.654	 3.481 (0.282‑42.978)
OTT (≤49 vs. >49)	 11% (6/56) vs. 0% (0/8) 	 >0.999	 Uncomputable
ACI (yes vs. no)	 9% (2/23) vs. 10% (4/41) 	 >0.999	 1.622 (0.231‑11.395)
Smoking during/after treatment	 11% (3/28) vs. 8% (3/36)	 >0.999	 1.109 (0.141‑8.708)
(yes vs. no)
Histological tumor grade (well vs.	 7% (3/45) vs. 16% (3/19)	 0.351	 0.567 (0.099‑3.251)
moderately/poorly differentiated)
Pretreatment hemoglobin level, 	 4% (1/25) vs. 13% (5/39)	 0.391	 1.273 (0.107‑15.196)
g/dl (≤14 vs. >14)

PS, performance status; OTT, overall treatment time; ACI, anterior commissure involvement; CI, confidence interval.

Table III. Association between dosimetric factors and local 
failure.

		  Local failure
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Dose, Gy	 Yes	 No	 P‑value

Glottic larynx
  Max dose	 69.0 (66.6‑71.8)	 69.0 (66.6‑71.8)	 0.613
  Mean dose	 66.7 (65.6‑68.4)	 67.1 (64.9‑69.9)	 0.478
  Min dose	 64.6 (64.2‑65.4)	 65.6 (62.7‑69.4)	 0.025
  HI	 1.06 (1.02‑1.09)	 1.04 (1.00‑1.08)	 0.053
CTV			 
  Max dose	 68.8 (66.2‑71.1)	 68.8 (66.5‑71.8)	 0.920
  Mean dose	 65.7 (65.0‑66.9)	 65.8 (64.6‑68.9)	 0.506
  Min dose	 62.3 (61.1‑62.7)	 62.1 (52.1‑66.6)	 0.728
  HI	 1.11 (1.06‑1.14)	 1.11 (1.04‑1.34)	 0.728
PTV			 
  Max dose	 69.0 (66.5‑71.1)	 68.9 (66.6‑71.8)	 0.991
  Mean dose	 65.4 (64.5‑66.2)	 65.3 (63.8‑68.0)	 0.866
  Min dose	 52.1 (22.9‑57.8)	 40.4 (8.9‑60.5)	 0.122
  HI	 1.34 (1.15‑3.09)	 1.69 (1.11‑7.88)	 0.106

Doses are presented as mean (range). HI, homogeneity index; CTV, 
clinical target volume; PTV, planning target volume.

Table IV. Acute and late radiation‑related toxicities.

	 Grade
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ -‑‑‑‑‑‑‑‑‑‑‑‑‑
Toxicities	 0 or 1	 2	 3	 4

Acute
  Dermatitis	 46	 16	 2	 0
  Mucositis	 36	 28	 0	 0
Late 				  
  Laryngeal edema	 64	 0	 0	 0
  Dermatitis	 64	 0	 0	 0
  Myelopathy	 64	 0	 0	 0

Figure 4. The 5‑year local control rates for patients with minimum doses to 
the glottic larynx of <65 and ≥65 Gy were 79 and 95%, respectively. The 
difference was considered as statistically significant (P=0.015).
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Table V. Clinical risk factors for local failure in all cases.

								        Histological tumor	 Pretreatment
	 Age,		  PS		  OTT	 ACI	 Smoking	 grade (well vs.	 hemoglobin
No.	 years	 Sex	 score	 T stage	 (days)	 (yes vs. no)	 (yes vs. no)	 moderate/poorly differentiated)	 (g/dl)

  1	 52	 M	 0	 1a	 45	 Yes	 Yes	 Well	 14.6
  2	 73	 M	 0	 1b	 46	 Yes	 Yes	 Well	 15
  3	 65	 M	 0	 1b	 50	 Yes	 Yes	 Well	 14.8
  4	 80	 M	 0	 1a	 45	 Yes	 No	 Well	 14.4
  5	 79	 M	 0	 1a	 47	 No	 No	 Well	 15.6
  6	 77	 F	 0	 1b	 45	 Yes	 No	 Well	 11
  7	 57	 M	 0	 1a	 44	 No	 Yes	 Moderate‑poor	 15.7
  8	 83	 M	 0	 1b	 45	 Yes	 No	 Well	 15.4
  9	 65	 F	 0	 1a	 45	 No	 No	 Moderate‑poor	 14.5
10	 55	 F	 0	 1a	 47	 Yes	 No	 Well	 13
11	 75	 M	 0	 1a	 44	 No	 No	 Well	 13.2
12	 63	 M	 0	 1b	 44	 Yes	 No	 Well	 15.5
13	 58	 F	 0	 1a	 39	 No	 No	 Well	 14.5
14	 47	 M	 0	 1a	 50	 No	 Yes	 Well	 14
15	 71	 M	 3	 1a	 46	 Yes	 Yes	 Moderate‑poor	 11.3
16	 72	 M	 0	 1b	 49	 No	 No	 Well	 14.7
17	 73	 M	 0	 1a	 44	 No	 Yes	 Moderate‑poor	 15.9
18	 76	 M	 0	 1a	 47	 No	 No	 Moderate‑poor	 14.9
19	 64	 M	 0	 1a	 51	 No	 Yes	 Well	 15.6
20	 71	 M	 0	 1a	 45	 No	 Yes	 Moderate‑poor	 14.8
21	 73	 M	 0	 1b	 50	 No	 Yes	 Well	 12.4
22	 76	 M	 0	 1a	 50	 Yes	 No	 Well	 14.5
23	 84	 M	 0	 1a	 45	 No	 No	 Well	 14.3
24	 70	 M	 0	 1a	 45	 No	 No	 Moderate‑poor	 16.5
25	 65	 M	 0	 1b	 44	 No	 Yes	 Well	 13.6
26	 70	 M	 0	 1a	 47	 No	 Yes	 Well	 15.9
27	 73	 M	 0	 1a	 43	 No	 No	 Well	 10.6
28	 70	 M	 0	 1a	 44	 No	 Yes	 Moderate‑poor	 15.1
29	 82	 M	 0	 1a	 45	 No	 No	 Moderate‑poor	 14.3
30	 65	 M	 0	 1b	 46	 Yes	 No	 Well	 14.4
31	 58	 M	 0	 1a	 43	 No	 Yes	 Well	 14.2
32	 64	 M	 0	 1b	 45	 Yes	 No	 Moderate‑poor	 14
33	 69	 M	 0	 1a	 46	 No	 Yes	 Well	 13.6
34	 75	 M	 0	 1a	 46	 No	 No	 Moderate‑poor	 14.4
35	 70	 M	 0	 1a	 45	 Yes	 Yes	 Moderate‑poor	 14.8
36	 73	 M	 0	 1b	 46	 Yes	 No	 Well	 18
37	 86	 M	 1	 1a	 49	 No	 No	 Well	 15
38	 81	 M	 0	 1a	 48	 No	 No	 Well	 12.4
39	 80	 M	 0	 1b	 44	 yes	 No	 Well	 13.6
40	 86	 M	 0	 1a	 46	 No	 No	 Well	 12.4
41	 70	 M	 0	 1b	 44	 No	 No	 Well	 15.9
42	 84	 M	 0	 1a	 50	 No	 No	 Moderate‑poor	 13.3
43	 63	 F	 0	 1a	 49	 No	 Yes	 Well	 13.2
44	 70	 M	 0	 1a	 44	 No	 No	 Well	 15
45	 77	 M	 0	 1a	 48	 No	 No	 Well	 14
46	 79	 M	 0	 1a	 49	 No	 Yes	 Well	 12.6
47	 64	 F	 0	 1a	 52	 No	 No	 Well	 13.6
48	 66	 M	 0	 1a	 51	 Yes	 Yes	 Well	 15.5
49	 84	 M	 0	 1a	 44	 Yes	 No	 Well	 15.2
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local control rate for Tl tumors with an overall treatment time 
of 42‑49 days was previously reported to be significantly higher 
compared with that of tumors with corresponding treatment 
times of >49 days (P<0.02) (11). In addition, previous studies 
have demonstrated an association between low hemoglobin 
levels and poor local control, i.e., pre‑treatment anemia was 
an adverse factor for survival in patients with early‑stage 
glottic carcinoma (16,17); this was not observed in the present 
study. There was a significant decrease in the 10‑year overall 
survival rate in patients with pre‑RT anemia compared with 
those without pre‑RT anemia (52 vs. 68%, respectively) (18). 
Furthermore, a recent systematic review and meta‑analysis 
was performed to determine the risk factors for RT failure 
in early‑stage glottic carcinoma  (19). There was a higher 
risk of RT failure in male patients [relative risk (RR)=0.927, 
P<0.001], patients with low hemoglobin levels (RR=0.891, 
P<0.001), tumors with ACI (RR=0.904, P<0.001), tobacco use 
during/after therapy (RR=0.824, P<0.001), and ‘bulky’ tumors 
(RR=1.270, P<0.001) or large tumors (RR=1.332, P<0.001). 
In most previous studies, sex, age, comorbidities, tobacco 
use during/after RT, alcohol consumption, hemoglobin level, 
tumor stage, ACI, tumor size/volume, subglottic extension and 
grade, among others, were predictive factors for the survival of 
patients with early glottic squamous cell carcinomas following 
definitive RT. By contrast, in the present study, none of these 
clinical factors were indicative of RT failure in early‑stage 
glottic carcinoma.

To the best of our knowledge, only a few studies have 
evaluated the dosimetric risk factors for local failure. 
Several studies investigated the association between total 
dose and local failure in early glottic carcinomas (18,20‑26). 
The majority of those studies compared the total dose 

between ≤66 and >66 Gy with regard to local failure, which 
was not significantly different. The present study was the 
first to investigate the dosimetric factors of local failure for 
early‑stage glottic carcinoma that was definitively irradiated 
to a prescription dose of 66 Gy. Furthermore, in the present 
study, the HI for glottic larynx did not reach the required 
levels of significance to be considered as a confounding 
factor. However, the P‑value was reasonably low, confirming 
its importance. This finding indicates that techniques using 
RT for uniform dose distribution to the target volume, such 
as intensity‑modulated RT (IMRT), may improve the local 
control rate for early‑stage glottic carcinoma treated with 
definitive RT. Only a limited number of studies have evaluated 
the treatment outcomes of IMRT for early‑stage squamous 
cell carcinoma of the glottis  (27,28). In these studies, the 
local control rate did not differ significantly between patients 
treated with IMRT and those treated with RT. However, 
the prescription dose for patients treated with IMRT was 
63 Gy/28 fractions. Therefore, there is potential for improving 
the local control rate in patients treated with IMRT by setting 
the prescription dose to 66 Gy/33 fractions, and the minimum 
dose of the glottic larynx to ≥65 Gy.

The main limitation of the present study was the possible 
selection bias for the predictive factors owing to the retrospec-
tive nature of the study. Therefore, prospective studies are 
required in the future to confirm our findings.

In conclusion, the minimum dose to the glottic larynx was 
the only factor found to be significantly associated with the 
occurrence of local failure. Setting the minimum dose to the 
glottic larynx at ≥65 Gy may improve the local control rate 
for early‑stage glottic carcinomas irradiated to a prescription 
dose of 66 Gy.

Table V. Continued.

								        Histological tumor	 Pretreatment
	 Age,		  PS		  OTT	 ACI	 Smoking	 grade (well vs. moderate/	 hemoglobin
No.	 years	 Sex	 score	 T stage	 (days)	 (yes vs. no)	 (yes vs. no)	 poorly differentiated)	 (g/dl)

50	 84	 M	 1	 1a	 44	 No	 No	 Moderate‑poor	 11
51	 85	 M	 0	 1b	 45	 Yes	 No	 Well	 13.6
52	 72	 M	 0	 1b	 48	 Yes	 Yes	 Moderate‑poor	 14.9
53	 72	 M	 0	 1b	 45	 No	 Yes	 Well	 12.5
54	 66	 M	 0	 1b	 44	 No	 Yes	 Moderate‑poor	 15.4
55	 80	 F	 0	 1a	 45	 No	 No	 Well	 13.8
56	 83	 M	 0	 1b	 44	 No	 No	 Well	 12.1
57	 67	 M	 0	 1a	 44	 Yes	 No	 Moderate‑poor	 16.6
58	 73	 M	 0	 1a	 45	 No	 Yes	 Well	 15.8
59	 84	 M	 0	 1b	 49	 Yes	 No	 Moderate‑poor	 13.4
60	 71	 M	 0	 1a	 44	 No	 Yes	 Well	 16.2
61	 84	 M	 1	 1a	 45	 No	 Yes	 Moderate‑poor	 14.8
62	 70	 M	 0	 1b	 45	 Yes	 Yes	 Well	 14.2
63	 76	 M	 0	 1a	 48	 No	 Yes	 Well	 14.3
64	 68	 M	 0	 1b	 48	 Yes	 Yes	 Well	 13.6

OTT, overall treatment time; ACI, anterior commissure involvement; M, male; F, female; PS, performance status.
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