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Objective  Earlier studies have shown that chemoradiation (CTRT) has benefits in the 
head-and-neck cancer, but how far it is true for oral cavity subset that has not been 
exactly explored. Keeping the null hypothesis as CTRT has no benefit in oral cavity 
cancer, we studied the outcome of patients undergoing chemoradiation in unresect-
able oral cavity cancers. The aim of this study is to study whether overall survival (OS) 
increases with chemoradiation in unresectable oral cavity cancers.
Patients and Methods  Between December 2014 and February 2017, 23 patients 
aged 18 years and above were planned chemoradiation for unresectable oral cavity 
cancer and were included for this analysis.
Results  The median age of patients was 43 years and all patients were addicted to 
tobacco. In total, 12 of 23 (52%) completed CTRT. One patient (1/23) was alive at the time 
of final analysis with median OS of 5.83 (2.73–9.60) months. The median progression 
free survival and OS in patients who completed chemoradiation were 6.42 months (95% 
confidence interval [CI]: 3.67–10.53) and 8.9 months (95% CI: 4.4–23.07), respectively.
Conclusion  CTRT has a limited role in unresectable oral cancers.
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Introduction
Oral cavity cancer is common in India where people are more 
habituated to oral chewable forms of tobacco such as khaini, 
areca nuts, and gutkha. In total, 57% of all men and 11% of 
women between the age of 15 and 49 years use some form 
of tobacco in India.1 The incidence of age-adjusted oral cavity 
cancer in India is 13.9/100,000 accounting for 11.4% of all can-
cer burden.2-4 Thus, oral cancer, in particular, continues to be 
a major problem. Not only it is common, but it is also usually 
seen in locally advanced stages. Nearly 85% of oral cancers in 
India present in this stage.2 Locally advanced oral cancers are 
treated by surgical resection followed by adjuvant therapy.5,6 In 

resectable oral cancers and borderline resectable oral cancer, 
patients undergoing surgical resection have a survival advan-
tage over patients treated with radical chemoradiation.7-12

Oral cancers with the involvement of base of skull or 
encasement of carotid vessels or involvement of prevertebral 
fascia or extensive soft tissue involvement precluding nega-
tive margins are termed as unresectable. The management of 
these cancers is a controversy; both palliative therapies and 
curative-intent treatment are provided as per the institutional 
policy and patient’s general condition. Hence, the treatment 
of these patients can vary from palliative intent radiotherapy 
to neoadjuvant chemotherapy followed by radical chemora-
diation. We work at a tertiary cancer center and commonly 
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face this dilemma in our multidisciplinary clinic. Hence, we 
decided to do an audit of unresectable oral cancer patients 
who were considered for radical chemoradiation at our center.

Patients and Methods
Selection of Cases
We maintain a prospective database of patients offered radi-
cal chemoradiation at our center. From this database, patients 
treated between December 2014 and February 2017 were 
collected subjected to below-mentioned criteria:

	• Aged 18 years and above with biopsy-proven squamous 
cell carcinoma

	• Locally advanced unresectable oral cancer:
◦	 The definition of unresectable oral cancer was decided 

on the basis of multidisciplinary clinic involving the 
surgical oncologist, radiation oncologist, medical oncol-
ogist, radiologist, nuclear medicine expert, pathologist 
as those involving the prevertebral fascia, encasement 
of carotid artery, disease extending to base of skull or 
with extensive soft-tissue involvement or with fixed 
nodes with encasement of internal or external carotid 
>180 degrees.

◦	 Medical unsuitability for resection was not sufficient 
for patient eligibility. Similarly, patient refusal of a 
surgical procedure was not considered a reason for 
unresectability.

	• Who were offered radical chemoradiation
	• Eastern Cooperative Oncology Group (ECOG) Performance 

Stage 0–2

Methods
The pretreatment staging evaluation included a medical history, 
physical examination, contrast enhanced computed tomog-
raphy, and electrocardiogram. The patients and relatives were 
counseled about the disease and explained the prognosis. After 
initial evaluation with routine hemogram, biochemistry, and 
pure tone audiometry, they were offered radical chemoradio-
therapy with external beam radiation either through conformal 
three dimensional or conventional technique at 66 to 70 Gy 
given at 1.8 to 2.0 Gy per fraction 5 days a week along with con-
current cisplatin at 30 mg/m2 weekly with adequate support-
ive care. Postcompletion of CTRT axial imaging was performed 
for the response assessment. The patients were followed up at 
3 months interval in 1 year and at 4 to 6 months interval from 
the 2 year onward at the discretion of the physician.

Endpoints
The primary endpoint of the study was overall survival (OS),  
which was defined as time duration in months calculated 
from the date of treatment planning to date of death or last 
follow-up in patients who do not have an event. The sec-
ondary endpoints were treatment compliance and progres-
sion free survival. Satisfactory compliance was defined as 
completion of 95% of radiotherapy dose or above and six or 
more cycle of chemotherapy. Progression free survival was 
defined as time duration in months calculated from the date 

of treatment planning to date of progression or last follow-up 
in patients who do not have an event.

Statistical Analysis
Data were censored for analysis on February 14, 2019. Data 
were presented with a median (25–75th percentile) for contin-
uous variables and frequency (percentage) for qualitative vari-
ables. Survival data were analyzed by using the Kaplan–Meier 
method and univariate analysis was performed with log-rank 
test. Median estimates with 95% confidence interval (CI)  
(Brookmeyer and Crowley method) were provided.

Results
Baseline Characteristics
Baseline patient characteristics are shown in ►Table  1.  
The median age of patients was 43 years ranging from 28 to 
68 years. There were 22 males and 1 female. All patients had 
ECOG performance status ≤2 and were addicted to tobacco. 
Two patients were hypertensive and one was diabetic.  
The most common site was buccal mucosa (n = 16; 70%) fol-
lowed by tongue (n = 5; 22%). Fourteen patients (61%) were 
Stage IV B and rest were Stage IV A. Bony involvement was 
present in 13 (57%) patients.

Treatment Planned, Delivered, and Compliance
The treatment plan was radical chemoradiation in 20 patients 
(87%) and neoadjuvant chemotherapy followed by radical 
chemoradiation in 3 patients (13%). The treatment compli-
ance with the chemoradiation regimen was 52% (n = 12).  
The treatment received were CTRT in 11 patients, RT in 
1 patient, and 11 patients never started radiation or left it 
within 1 week. Among patients receiving >1 week of treat-
ment, median RT dose was 70 Gy (interquartile range: 
60–70), and the median number of cisplatin cycles received 
were 7.5-7 Proportion of patients receiving 70 Gy dose and 
≥200 mg/m2 cisplatin were 8 and 8, respectively.

Outcomes
At the data cutoff all patients had progressed and all but one 
had died. The median progression free survival was 4.40 
(95% CI: 2.07–6.83) months (►Fig. 1) and OS was 5.83 (95% 

Fig. 1  Progression-free survival curve.
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CI: 2.73–9.60) months (►Fig.  2). In patients who com-
pleted CTRT, the median progression free survival 6.42 
(95% CI: 3.67–10.53) months and OS was 8.9 (95% CI: 
4.4–23.07) months, which was significantly better than 
patients who never took CTRT (1.03; 95% CI: 0.00–5.87,  
p = 0.003; ►Fig. 3).

Discussion
Management of locally advanced oral cavity cancer is mul-
timodality. In clinics, these advanced tumors are commonly 
broken as resectable, borderline resectable, and unresect-
able. Surgery followed by adjuvant treatment remains the 
cornerstone and the preferred modality of choice in resect-
able oral cancers. As the 5-year disease-specific survival rates 

are 68% for surgery versus 12% for the chemoradiation arm  
(p = 0.038).12 However, in borderline resectable or unre-
sectable tumors, upfront surgery is not an option. Curative 
high-dose radiation with chemotherapy is one of the options 
of treatment in such settings. However, our results clarify the 
dismal results of CTRT in such patients.

The patient with unresectable disease is offered chemo-
radiation as a routine practice based on data from the role of 
chemoradiation in the head-and-neck cancer without subsite 
specifications.12 In our study, the outcome of patients with 
unresectable oral cavity cancers which included patients 
with bony involvement and high nodal status chemoradia-
tion was not improved with respect to historical outcomes 
with palliative systemic therapy. The outcome of oral cavity 
cancer has improved in the modern era with better support-
ive care, but still unresectable disease is an unmet need with 
no effective treatment modality. These patients should be 
offered instead experimental therapy in clinical trials setting.

We searched PubMed for clinical studies published in 
English between January 1, 1980 and February 14, 2019, 
with the MeSH terms “oral cancer” and “unresectable” 
with filters applied for “reviews.” Eight hundred and 
thirty-seven studies were screened. We identified nine 
relevant publications. They showed a response to chemo-
radiation and chemotherapy followed by chemoradiation. 
However, none were restricted to the oral cavity except 

Table 1   Baseline characteristics (n = 23)
Variable n (%)
Median age (y) 43 (28–68)

Gender

Male 22 (95.7)

Female 1 (4.3)

ECOG PS

0–1 22 (95.7)

2 1 (4.3)

Oral tobacco use 23 (100)

Comorbidity

Hypertension 2 (8.6)

Diabetes 1 (4.3)

Site of oral cavity malignancy

Buccal mucosa 16 (69.6)

Oral tongue 5 (21.7)

Others 2 (8.7)

T stage

T4a 12 (52.2)

T4b 11 (47.8)

Bone involvement

Yes 13 (56.5)

No 10 (43.5)

N stage

N0–1 5 (21.7)

N2 14 (60.9)

N3 4 (17.4)

Stage

IV A 9 (39.1)

IV B 14 (60.1)

Reason for unresectability

High ITF or base of skull 
involvement

12 (52.8)

Hyoid involvement 7 (30.4)

Fixed node 4 (17.4)

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group Perfor-
mance Stage; ITF, infratemporal fossa. 

Fig. 2  Overall survival curve.

Fig. 3  Overall survival according to chemoradiation status.
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two publications. Nair et al from Regional Cancer Centre 
Trivandrum in 198813 showed role of radiation in buccal 
mucosa cancer; disease-free survival at 3 years for Stage 
IV disease was 15%. These results look much more prom-
ising than our results; however, a closer look at the study 
methodology suggests that these patients were very care-
fully selected. In this study, only those lesions who could 
be treated with a single lateral field, the size ranging from 8 
× 8 cm to 10 × 10 cm were included. The field size allowed 
covering of only primary and the first-echelon lymph nodes 
were included. It means that only small 3 to 5 cm disease 
with N0 or N1 status only were included in the study.  
In this study, all patients had large T sizes, with half being T4b.  
In addition, 78% of patients were N2 and N3 nodal dis-
ease. The results of Nair et al seem to be more eligible for 
advanced resectable buccal cancers and not for advanced 
unresectable oral cancers like seen in our study. This is tes-
tified by similarity of its results with the results obtained 
with CTRT from Singapore.12 In a report by Stenson et 
al,14 advanced oral cavity cancer had a 5-year OS of 66.9% 
with chemoradiation. These results also are obtained in a 
select group of patients, nearly 40% of the patients having 
T stage T3 or below, suggesting again that these results are 
applicable to resectable oral cancers and not to advanced 
unresectable oral cancers as seen in our series.

The compliance with treatment in our study was poor. This 
is mainly because of the inability of CTRT to provide imme-
diate relief to these patients with very advanced tumors and 
hence patients opting out of it. CTRT in such advanced tumors 
is difficult to deliver due to the high gross tumor volume, thus 
leading to high clinical target volumes. The anatomical prox-
imity to vital structures and mandibular bone make it difficult 
to administer tumoricidal doses. Similar high noncompliance 
with treatment is shown in a study by Cheraghlou et al,15 
where oral cavity cancer patients who had the advanced 
disease were more likely to go untreated. However, survival 
among untreated patients is poor, and some form of palliative 
treatment should be offered in such patients.

The limitation of our study was retrospective design, 
single-arm and high rate of noncompliance. However, still it 
matches with community compliance rate. The strength of 
the study lies in its homogeneous population with strictly 
defined criteria, uniform treatment for all, and follow-up.

Conclusion
The natural course of unresectable oral cavity cancer carries 
a poor prognosis, and chemoradiation is unable to alter it.
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