
TURKISH JOURNAL of ONCOLOGY

Evaluation of Prognostic Factors and Survival Results 
in Geriatric Patients with Head and Neck Cancer

Received: November 05, 2021
Accepted: November 09, 2021
Online: December 08, 2021

Accessible online at:
www.onkder.org

Turk J Oncol 2022;37(1):1–8
doi: 10.5505/tjo.2021.3368

ORIGINAL ARTICLE

 Gonca HANEDAN USLU,1  Lasif SERDAR,1  Özlem AYNACI,2  Ahmet ZENGİN,1 
 Emine CANYILMAZ2

1Department of Radiation Oncology, Kanuni Training and Research Hospital, Trabzon-Turkey
2Department of Radiation Oncology, Karadeniz Technical University Faculty of Medicine, Trabzon-Turkey

OBJECTIVE
Length of life is gradually increasing along with the incidence of cancer in the elderly. Herein, we aimed 
to evaluate radiotherapy (RT) and chemoradiotherapy (CRT), surgical treatment (ST) results, clinico-
pathological features, and survival factors in patients ≥65-years-old with head-and-neck cancer.

METHODS
We evaluated patients aged ≥65 years with head-and-neck cancer who were treated in radiation oncol-
ogy clinics in the Eastern Black Sea region of Turkey. After receiving the approval of the Ethics Commit-
tee, demographic, clinical, and histopathological data of the patients were obtained by reviewing their 
files and records.

RESULTS
Of 179 patients with head-and-neck cancer, 59 (33%) were geriatric patients. Thirty-three patients were 
treated only with RT, 24 with CRT, and two with ST. The total RT dose ranged from 66 to 70 Gy, and 40 
mg/m2 cisplatin could be weekly administered. While 50.8% of the patients had laryngeal cancer, 22% 
had oral cavity cancer. The mean follow-up period was 29.3 months; median overall survival (OS) was 
27.5 months; 2- and 5-year OS were 56.6% and 32.2%, respectively; median progression-free survival 
was 25.4 months. When prognostic factors that could affect general survival were analyzed in a univari-
ate analysis, sex status (p=0.019) was found statistically significant. The most common side effect was 
Grade 3 mucositis (30%).

CONCLUSION
Treatment modalities to be selected in elderly patients with head-and-neck cancer should be evaluated 
based on the performance status and not age. Elderly patients with no additional comorbidity can be 
treated with RT and/or CRT in a similar to that done in young patients.
Keywords: Elderly patients; head-and-neck cancer; radiotherapy.
Copyright © 2022, Turkish Society for Radiation Oncology

Introduction

At over 65 years of age, cancer incidence accounts for 
2163.9/100.000 cases.[1] Cancer is primarily a disease 
of the elderly, and >60% of all patients with cancer are 

estimated to be >65 years of age.[2] As the global pop-
ulation continues to age, the number of elderly patients 
with cancer is expected to substantially increase. Over 
the next 20 years, there is expected to be a 67% increase 
in the cancer incidence among older adults.[3] Despite 
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(histogram and probability plots) and by analytical 
methods (Kolmogorov-Smirnov tests). After examining 
the distribution of the variables, parametric interval data 
were examined using significance test of the difference 
between two means and Student’s t-test, whereas non-
parametric interval data were examined using the Man-
n-Whitney U-test; ordinal/nominal data were examined 
using the Chi-square analysis (or the Fisher’s exact test 
for smaller samples). The Kaplan-Meier survival analysis 
was used to examine distribution of survival times, and 
log-rank test was performed to determine the difference 
between the survival times of the groups. For compar-
ing the groups, Bonferroni correction was applied. In-
dependent factors in predicting survival in multivariate 
analysis were examined using Cox regression analysis. 
When the type-1 error level was <5%, the data were con-
sidered statistically significant. Statistical analyses were 
performed using SPSS version 13. Before the study, ap-
proval was obtained from the Ethics Committee of the 
Medical Faculty of Karadeniz Technical University to 
collect, evaluate, analyze, and interpret data.

Results

Among 179 patients with head-and-neck cancer, 59 
(33%) were geriatric patients, with 47 (79.7%) male 
and 12 (20.3%) female and a mean age of 72 (65-86) 
years (Table 1).

The mean follow-up period was 29.3 (2.9-90.6) 
months. During follow-up, 34 (57.6%) patients died, 
whereas 25 (42.4%) were alive, with ongoing follow-up 
and treatment. During the follow-up, local relapse was 
observed in 2 (3.4%) patients treated only by surgery, 
and these patients were treated with CRT. Metastasis 
was observed in 6 patients (10.2%) during the follow-
up, and the median time between diagnosis and RT 
was 3.3 (2.1-27.9) months.

The cancer sites among the patients included 30% 
larynx, 13% oral cavity, 5% nasopharynx, 3% orophar-
ynx, 3% hypopharynx, 3% salivary gland, and 2% para-
nasal sinus (Table 2).

When distributions were analyzed in terms of age 
and location, 65-74 years of age and laryngeal localiza-
tion were most frequently observed (Fig. 1).

On univariate survival analysis, sex status (p=0.019) 
had a statistically significant effect on overall survival 
(OS) (Table 3).

Median OS was 27.5 months (95% confidence in-
terval [CI]: 16.7-38.3), whereas 2- and 5-year OS were 
56.6%±0.07% and 32.2%±0.08%, respectively (Fig. 2).

this projected rise in incidence, there are few data to 
guide clinicians with the optimal methods to treat older 
patients who are often diagnosed at higher stages, of-
fered less aggressive therapy, and poorly accrued on 
prospective clinical trials and who have significant co-
morbidities.[4-6] With advancing age, functions of mul-
tiple organ systems decline, and other medical problems 
may develop.[2] These issues and perceived experience 
have led many clinicians to assume that older patients 
have less tolerance for and higher toxicity from radia-
tion therapy (RT).[7] A previous study contradicts this; 
depending on the treated sites, RT is often believed to 
be well tolerated among older adults.[8] However, with 
the increasing number of older patients and increasing 
use of higher doses of RT and concurrent chemother-
apy, it is important to systematically study acute and 
long-term toxicity in this population to understand 
what characteristics define the patient population that 
can and cannot tolerate aggressive RT regimens. Length 
of life is gradually increasing along with the incidence 
of cancer in elderly population. Herein, we aimed to 
evaluate RT and chemoradiotherapy (CRT) results, 
clinicopathological features, and survival factors in pa-
tients aged ≥65 years with head-and-neck cancer.

Materials and Methods

Data were retrospectively collected from two existing 
radiation oncology clinics in the Eastern Black Sea re-
gion of Turkey. Patients aged over 65 years with head-
and-neck cancer admitted to our clinic for RT between 
2011 and 2018 were evaluated. We obtained the demo-
graphic, clinical, and histopathological data of only 59 
patients aged ≥65 years. Stage of the disease was deter-
mined based on the 2010 International Union against 
Cancer/American Joint Committee on Cancer TNM 
classification. These patients were evaluated retrospec-
tively and MRI, CT, and PET-CT were used for staging. 
The patients were able to complete RT and CRT treat-
ments. We have never had a patient whose treatment 
has been decommissioned.

Radiotherapy schedules were applied at a dose of 
1.8-2 Gy/day with a conventional fraction and of 66-70 
Gy/week with five fractions. RT was planned and imple-
mented with LINAC (6 or 18 MV photon energy with 
the Eclipse planning system) and a TomoTherapy device 
using the IMRT technique. Further, a 40 mg/m2 cis-
platin regimen was administered weekly, concurrently 
with chemotherapy. For data evaluation, suitability of 
variables to normal distribution was visually examined 
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Table 1 Patient characteristics

Characteristics Male Female Total p

The number of patients, (%) 47 (79.7) 12 (20.3) 59 (100)
Age (year)
 Median (range) 71 (65-86) 78 (67-86) 72 (65-86) 0.021
 65-74, (%) 32 (68.1) 5 (41.7) 37 (62.7)
 75-84, (%) 14 (29.8) 5 (41.7) 19 (32.2)
 85≤, (%) 1 (2.1) 2 (16.7) 3 (5.1)
Location of primary tumor, (%)
 Nasopharynx  2 (4.3) 3 (25) 5 (8.5) 0.515
 Larynx 29 (61.7) 1 (8.3) 30 (50.8)
 Hypopharynx 2 (4.3) 1 (8.3) 3 (5.1)
 Oral cavity 7 (14.9) 6 (50) 13 (22)
 Oropharynx  3 (6.4) - 3 (5.1)
 Paranasal sinus 1 (2.1) 1 (8.3) 2 (3.4)
 Salivary gland 3 (6.4) - 3 (5.1)
Histology, (%)
 Squamous cell carcinoma 40 (85.1) 8 (66.7) 48 (81.4) 0.325
 Adenocarcinoma 3 (6.4) 1 (8.3) 4 (6.8)
 Undifferentiated carcinoma 2 (4.3) 3 (25) 5 (8.5)
 Mucoepidermoid carcinoma 2 (4.3) - 2 (3.4)
T stage, (%)
 T1 14 (29.8) 4 (33.3) 18 (30.5) 0.961
 T2 18 (38.3) 3 (25) 21 (35.6)
 T3 5 (10.6) 3 (25) 8 (13.6)
 T4 10 (21.3) 2 (16.7) 12 (20.3)
Node status, (%)
 N0 23 (48.9) 7 (58.3) 30 (50.8) 0.559
 N1 10 (21.3) 2 (16.7) 12 (20.3)
 N2 12 (25.5) 3 (25) 15 (25.4)
 N3 2 (4.3) - 2 (3.4)
Stage, (%)
 I 12 (25.5) 3 (25) 15 (25.4) 0.714
 II 6 (12.8) 2 (16.7) 8 (13.6)
 III 9 (19.1) 3 (25) 12 (20.3)
 IV 20 (42.6) 4 (33.3) 24 (40.7)
Operation status, (%)
 Yes 29 (61.7) 7 (58.3) 36 (61) 0.832
 No 18 (38.3) 5 (41.7) 23 (39)
Radiotherapy, (%)
 RT 27 (58.7) 6 (54.5) 33 (57.9) 0.804
 CRT 19 (41.3) 5 (45.5) 24 (42.1)
RT device, (%)
 LINAC 27 (58.7) 9 (81.8) 36 (63.2) 0.185
 TomoTherapy 19 (41.3) 2 (18.2) 21 (36.8)
RT dose, (%)
 ≤66 23 (50) 7 (63.6) 30 (52.6) 0.633
 66< 23 (50) 4 (36.4) 27 (47.4)
Treatment, (%)
 ST 1 (2.1) 1 (8.3) 2 (3.4) 0.506
 RT 15 (31.9) 2 (16.7) 17 (28.8)
 CRT 3 (6.4) 3 (25) 6 (10.2)
 ST+RT 12 (25.5) 4 (33.3) 16 (27.1)
 ST+CRT 16 (34) 2 (16.7) 18 (30.5)

P<0.05 statistical significance. RT: Radiotherapy; CRT: Chemoradiotherapy; ST: Surgical treatment; LINAC: Linear accelerator
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Discussion

In the literature, elderly patients with head-and-neck 
cancer appear to constitute 24-46% of all patients with 
head-and-neck cancer.[9,10] At our clinic, 59 (33%) 
of 179 patients diagnosed with head-and-neck cancer 
were >65 years of age, which is compatible with the 
available data. The National Institute of Aging uses 
three categories to describe elderly patients: 65-74 
(young-old), 75-84 (middle-old), and ≥85 years (old-
est-old).[11] Elderly patients are usually not included 
in clinical experimental studies, but are still consid-
ered based on data and estimates obtained in young 
patients. Cancers of the larynx, oropharynx, oral cav-
ity, thyroid, and skin are the most common cancers in 
elderly patients.[12,13] In our series, 50.8% of the cases 
had laryngeal cancer and 22% had oral cavity cancer.

In the general population in Western countries, 
the extra life expectancy for a person aged 70 years 
is 14.2 years and for 85 years is 5.4 years.[14] In the 
United States, these periods are approximately 11 
years for those aged ≥65 years and 7 years for those 
aged 85 years. Quality of life is another factor to con-
sider while determining treatment for patients with 
head-and-neck cancer.

Surgical treatment (ST) in patients with head-and-
neck cancer should be planned as is done for young 
patients if there is no additional comorbidity. In our 
study, 36 patients could be operated, and 27.5 months 
OS and 22.5 months PFS were observed. Chronologi-
cal age should not be considered a limitation for neck 
dissection. ST should not be avoided in elderly pa-
tients with N0 neck who are at risk of regional spread. 
To reduce surgical mortality and morbidity among el-
derly patients, problems related to obesity, malnutri-
tion, smoking, and alcohol should be corrected before 
surgery, careful sedation and analgesia should be per-
formed, and caution should be exercised in fluid and 
blood transfusions, and operation time, that is, cor-
rection procedure should be short.[15] In a previous 
study, Clayman et al.[16] compared 43 patients aged 
>80 years and 79 aged <65 years, and showed that ma-

Median progression-free survival (PFS) was 25.4 
months (95% CI: 19.2-31.6), and 2- and 5-year PFS 
were found to be 50.8%±0.07% and 30.5%±0.08%, re-
spectively (Fig. 3).

On univariate analysis of factors associated with 
PFS, sex status (p=0.024) had a statistically significant 
effect on PFS (Table 4).

Overall, 18 patients (30.5%) received post-oper-
ative CRT (ST+CRT), 17 (28.8%) received only RT, 
16 (27.1%) received post-operative RT (ST+RT), 6 
(10.2%) received only CRT (CRT), and 2 (3.4%) un-
derwent only ST. Metastasis was observed in 6 patients 
(10.2%) during the follow-up, and local relapse was 
observed in 2 (3.4%) who only underwent ST. The pa-
tients with local relapse were treated with CRT.

On multivariate analysis, sex was the only prognos-
tic factor that had a significant effect on OS and PFS 
(p=0.042; Tables 5, 6).

RT was applied to 57 patients, of which 33 (57.9%) 
and 24 (42.1%) received only RT and CRT, respectively. 
In all RT patients, the most common side effects in-
cluded weight loss (53 patients, 93%), nausea and vom-
iting (46, 80%), xerostomia (46, 80%), Grades 1-2 skin 
reaction (40, 70%), and Grades 3-4 mucositis (18, 31%).

Table 2 Distribution of geriatric head-and-neck cancers according to age and location

Age Nasopharynx Larynx Hypopharynx Oral cavity Oropharynx Paranasal sinus Salivary gland 
 (%) (%) (%) (%) (%) (%) (%)

65-74 2 (40) 21 (70) 3 (100) 6 (46.1) 1 (33.3) 2 (100) 2 (66.7)
75-84 2 (40) 9 (30) - 6 (46.1) 2 (66.7) - -
85≤ 1 (20) - - 1 (7.6) - - 1 (33.3)
Total 5  30 3  13 3  2  3 

Fig. 1. Distribution of geriatric head-and-neck cancers 
based on age.
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jor severe surgical procedures can be performed even 
in very old patients. Although the number of patients 
in the American Society of Anesthesiologists 3-4 was 
higher in the elderly group (93% vs. 63%), the com-
plications in both groups did not significantly differ. 
Cardiovascular and pulmonary complications were 
more prevalent in the elderly group, whereas local 
complications were noted in the young group. Fur-
ther, mortality was not observed in the young group, 
and the mortality in the elderly group was found to 
be 2%. When stage of the disease was considered, 2- 
and 5-year local control rates were similar in both the 
groups, and the mean survival rates were significantly 
lower in elderly patients.

Table 3 Results of log-rank univariate analysis for over-
all survival

Variable n Median survival p 
   (months) (95% CI)

Age (year)
 65-74 37 34.9 (13.5-56.3) 0.069
 75-84 19 21.7 (18.5-24.8)
 85≤ 3 14.8 (0-33.8)
Sex
 Male 47 42.3 (15.6-68.9) 0.019
 Female 12 17.9 (9.9-25.9)
Location of primary tumor
 Nasopharynx 5 23.6 (9.7-37.5) 0.359
 Larynx 30 47.6 (34.7-60.5)
 Hypopharynx 3 26.1 (0.2-52.1)
 Oral cavity 13 25.1 (12.5-37.6)
 Oropharynx 3 45.9 (23.8-68.1)
 Paranasal sinus 2 34.9 (34.9-34.9)
 Salivary gland 3 42.3 (42.3-42.3)
Histology
 Squamous cell carcinoma 48 42.8 (32.8-52.8) 0.980
 Adenocarcinoma 4 45.5 (10.7-80.3)
 Undifferentiated carcinoma 5 23.6 (9.7-37.1)
 Mucoepidermoid carcinoma 5 42.3 (42.3-42.3)
T stage
 T1 18 42.3 (10-74.5) 0.390
 T2 21 27.5 (14.7-40.3)
 T3 8 34.9 (18.5-51.3)
 T4 12 21.7 (8-35.3)
Node status
 N0 30 27.5 (11.4-43.7) 0.127
 N1 12 22.1 (10.4-33.8)
 N2 15 42.3 (22.8-61.8)
 N3 2 6.5 (0-21.7)
Stage
 I 15 53.7 (2.9-104.5) 0.311
 II 8 60.9 (11.3-110.4)
 III 12 34.9 (13.5-56.3)
 IV 24 27.5 (19.9-35.1)
Operation status
 Yes 36 27.5 (18.7-36.4) 0.121
 No 23 53.7 (6.2-101.1)
Radiotherapy
 RT 33 22.7 (13.9-31.5) 0.879
 CRT 24 29.2 (26-32.3)
RT device
 LINAC 36 29.2 (7-51.3) 0.173
 TomoTherapy 21 27.5 (15.4-39.6)
RT dose
 ≤66 30 29.2 (21.1-37.3) 0.769
 >66 27 27.5 (18.2-36.8)
Treatment
 ST 2 34.9 (13-78) 0.305
 RT 17 53.7 (35-72)
 CRT 6 23.9 (11.8-35.9)
 ST+RT 16 21.7 (13.3-30)
 ST+CRT 18 29.2 (24.8-33.5)

P<0.05 statistical significance. CI: Confidence interval; RT: Radiotherapy; CRT: 
Chemoradiotherapy; ST: Surgical treatment; LINAC: Linear accelerator

Fig. 2. Overall survival graph.
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It would be correct to believe that there may be 
problems with elderly patients receiving 35 treatment 
sessions of conventional RT. Psychological problems, 
comorbid diseases, and immobilization difficulties 
are encountered during treatment.[15] Difficulties 
may also arise when 5-6-week RT with repeated daily 
doses is administered immediately after surgery. Fur-
ther, there is an increase in non-curative treatments 
in RT treatments, which is often associated with ac-
companying health problems, failure to get patient’s 
approval (46%), and 3-year survival rates of 18% in 
elderly patients. There is a fear of increasing toxicity 
in the elderly.[17] The study that included the largest 
sample size was performed in the University of Flor-
ence in Italy. The results of 446 patients aged >70 years 
with cancers of the larynx, oral cavity, and oropharynx 
who underwent RT for treatment were compared with 
those of patients aged <70 years with the same type 
and stage of tumors. Notably, there was no difference 
between the 5-year local control and survival rates in 
the patients with cancers of the larynx and orophar-
ynx, whereas better local control rate (50-28%) was 
observed in younger patients with oral cavity cancer. 
Moreover, there was no statistically significant differ-
ence between disease-free survival rates.

Early and late reactions to RT in the elderly did not 
differ from those in younger patients. The most impor-
tant parameters determining early and late side effects 
were modality and fractional scheme applied in the 
treatment plan. These side effects can be minimized 
using the IMRT technique.[18] In the present study, we 
treated all patients using the IMRT technique. In the 
study conducted by Zachariah et al.[19] on 35 patients 
with head-and-neck cancer at different regions and 
stages who were treated with radical RT (65.9 Gy), it 
was reported that 51% of these patients had mild (G1-
G2), 29% had moderate (G3), and only 3% had severe 
hemorrhagic (G4) mucositis. The objective response 
rate in the patients was 86% and complete remission 
rate was 66%. In patients with complete remission, the 
longest survival period was 25 months. In the present 
study, RT was applied to 57 patients, and 57.9% received 
conventional curative RT while 42.1% received CRT. 
In 31% of the patients, moderate-to-severe mucositis 
developed, which was consistent with that reported in 
the literature. Accelerated RT and hyperfractional RT 
are applications avoided in elderly patients because of 
increased toxicity observed even in young patients. In a 
similar study, it was reported that in 8% of patients aged 
>70 years with cancers of the hypopharynx, larynx, 
oral cavity, and oropharynx cancer, treatment should 

Table 4 Results of log-rank univariate analysis for 
progression-free survival

Variable n Median survival p 
   (months) (95% CI)

Age (year)
 65-74 37 29.9 (5.1-54.8) 0.144
 75-84 19 21.7 (14.5-28.8)
 ≥85 3 14.8 (0-33.8)
Sex
 Male 47 29.9 (2.6-57.2) 0.024  
 Female 12 17.9 (13.1-22.8)
Location of primary tumor
 Nasopharynx 5 23.6 (9.7-37.5) 0.524
 Larynx 30 46.8 (32.7-58.9)
 Hypopharynx 3 26.1 (0.2-52.1)
 Oral cavity 13 24.9 (12-37.8)
 Oropharynx 3 45.9 (23.8-68.1)
 Paranasal sinus 2 27.5 (17.2-37.7)
 Salivary gland 3 23.6 (17.4-29.9)
Histology
 Squamous cell carcinoma 48 41.7 (31.5-51.9) 0.942
 Adenocarcinoma 4 45.5 (10.7-80.3)
 Undifferentiated carcinoma 5 23.6 (9.7-37.5)
 Mucoepidermoid carcinoma 2 16.8 (15.4-18.2)
T stage
 T1 18 25.4 (0-71.8) 0.528
 T2 21 29.9 (17.1-42.8)
 T3-4 8 23.9 (19.5-53.3)
 T4 12 19.8 (13.9-25.7)
Node status
 N0 30 27.5 (19.6-35.4) 0.072
 N1 12 19.8 (13.9-25.7)
 N2 15 29.9 (5.3-54.5)
 N3 2 6.5 (1-21.5)
Stage
 I 15 53.7 (2.9-104.5) 0.329
 II 8 47.4 (9-85.9)
 III 12 23.9 (12.5-51.3)
 IV 24 21.7 (14.9-28.4)
Operation status
 Yes 36 22.1 (15.4-28.8) 0.086
 No 23 53.7 (6.4-101)
Radiotherapy
 RT 33 22.7 (13.9-31.5) 0.873
 CRT 24 25.4 (18.6-32.1)
RT device
 LINAC 36 23.9 (14.1-33.6) 0.275
 TomoTherapy 21 27.5 (15.4-39.6)
RT dose
 ≤66 30 23.9 (18.9-28.8) 0.639
 >66 27 27.5 (18.2-36.8)
Treatment
 ST 2 20.1 (13-40) 0.430
 RT 17 53.7 (35-72)
 CRT 6 23.9 (4.9-42.9)
 ST+RT 16 21.7 (13.3-30)
 ST+CRT 18 25.4 (11.9-38.9)

P<0.05 statistical significance. CI: Confidence interval; RT: Radiotherapy; CRT: 
Chemoradiotherapy; ST: Surgical treatment; LINAC: Linear accelerator
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be terminated.[20] Even with conventional external 
applications, RT seems to be an appropriate treatment 
with non-conventional treatments for elderly patients 
with head-and-neck cancer. At radical doses, there is a 
locoregional response in the elderly, which is equally as 
good as the response observed in younger patients with 
the same type of tumor. It should be considered that 
there is a similarity in terms of acute and late toxicity 
of RT and that there may be considerable reductions in 
the ability to withstand subjective tolerance and some-
times curability in the elderly.[16]

Conclusion

Patients with head-and-neck cancer aged 65 years or 
older can be treated in a similar manner to young pa-
tients with chemotherapy, CRT, or ST. With the help of 
more series of patients and homogeneous distribution, 
studies with large series can be done to determine the 
best treatment modality for this age group.
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