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Summary

Objectives—While surgery with or without adjuvant radiation therapy (RT) is the standard of 

care for oral cavity cancer (OCC), a select group requires nonsurgical treatment. We provide a 

single-institution experience using definitive chemotherapy and RT for primary OCC.

Materials and methods—We examined 73 patients with previously untreated, non-metastatic 

primary OCC treated definitively from 1990 to 2011. There were 39 male and 34 female, with a 

median age of 63 years (range, 35–89). The disease distribution was Stage I and II (7% each), 

Stage III (14%), and Stage IV (73%). Oral tongue was the most common (48%), followed by floor 

of mouth (19%), retromolar trigone (13.7%), and others (8.2%). Median tumor dose was 70 Gy. 

Sixty-two percent of patients (n = 45) were treated with concurrent chemotherapy, predominantly 

platinum-based.

Results—Median follow-up among surviving patients was 73.1 months (interquartile range 

14.2– 81.4 months). Actuarial 5-year overall survival was 15%. Incidences of locoregional and 

distant failures were 41.1% and 20.5%, respectively. Kaplan-Meier estimated 5-year rates of 

locoregional control and freedom from distant metastasis were 37% and 70%, respectively. 

Mucositis was the most common ≥ Grade 3 acute toxicity (49%). Incidences of Grade 3 late 

dysphagia and trismus were 15% and 13%, respectively.

Conclusion—This study demonstrates over 20 years of experience using definitive 

chemoradiation for OCC at our institution. Our results illustrate the challenges in treating patients 

with advanced disease who are not surgical candidates, and the need for adequate and early 

treatment to prevent distant disease and improve survival outcomes.
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Introduction

Although the worldwide incidence of oral cavity cancer (OCC) has fallen considerably in 

developed countries in recent years, largely due to the decreased use of tobacco, it remains 

one of the more common cancers worldwide, with an incidence of 300,000 in 2012 [1–3]. 

Whereas oropharyngeal cancer (OPC) has been directly linked to the presence of human 

papillomavirus (HPV), and consequently, there has been a rise in HPV-associated 

malignancies, the link between OCC and HPV is less clear [1,4]. This is a notable 

distinction from the established connection to tobacco and alcohol use, which have both 

been found to be strong risk factors for OPC as well as OCC [4].

National guidelines recommend surgery, often with the addition of postoperative 

radiotherapy (RT) with or without chemotherapy if adverse pathologic features are present 

[5]. The 5-year overall survival rates for these tumors have not shown significant 

improvement with these regimens, remaining between 50% and 60% [5,6]. As continued 

advancements in reconstructive surgery have led to better cosmetic and functional results, 

surgical management remains the primary modality of treatment [7].

In patients who are not surgical candidates, either due to medical comorbidity, unresectable 

disease, or patient preference, definitive RT-based approaches are possible [7,8]. Although 

treatment employing concurrent chemotherapy and RT (CCRT) has been shown to be 

advantageous in terms of both local control and overall survival versus RT alone, clinical 

trials utilizing CCRT for advanced OCC patients are limited, largely due to perceptions of 

unacceptable toxicity and worse efficacy compared to surgery [7,9,10]. A recent single 

institution retrospective series that evaluated definitive CCRT for patients with advanced 

(stage III–IV) OCC reported an overall survival rate that exceed 65% with acceptable rates 

of toxicity [9]. Other studies that have examined primary CCRT also reported promising 

rates of organ preservation and overall survival, including those patients who presented with 

tumor invasion of the bone or cartilage [9,11,12].

In our institution, patients who are not candidates for surgery – either with unresectable 

tumors, locally advanced disease, or concerns about local morbidity – are treated with 

CCRT. Herein we reviewed our experience in treating locally advanced OCC with primary 

RT with or without concurrent chemotherapy.

Materials and methods

After obtaining approval from our Institutional Review Board, we retrospectively reviewed 

the charts of patients at our institution who were diagnosed with previously untreated non-

metastatic primary OCC, and subsequently received definitive RT from 1990 to 2011. All 

oral cavity sites and all stages were included. Charts were reviewed via a computerized 

database, and data on patient demographics, tumor histology, stage, acute and late toxicity, 

and radiation and chemotherapy treatments were collected.

Radiotherapy

Patients treated with 2D or 3DCRT were treated with opposed laterals (n = 50, 68.5%). 

Intensity-modulated RT (IMRT) began to be incorporated routinely for patients treated after 
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2004, and was utilized in all patients by 2006 (n = 23, 31.5%). There were eight patients 

who also received a brachytherapy boost to a median dose of 25 Gy, with a median total 

tumor dose of 74 Gy (range 70.8–81 Gy). All patients were simulated and treated with the 

use of an Aquaplast head/neck mask (Aquaplast, Wyckoff, NJ). When cervical lymph nodes 

(LN) were treated, the shoulders were included in the mask for immobilization. For patients 

receiving IMRT or 3DCRT, cross-axial images were used to individually outline 3-mm 

interval slices for delineating target volumes. As patients were not treated surgically, the 

gross visible tumor on clinical exam and imaging defined the gross tumor volume (GTV). 

The clinical target volume (CTV) represented areas at high-risk for sub-clinical disease, and 

was established by evaluation of the primary tumor size along with the extent of involvement 

of regional LN to establish a margin around the GTV. Typically, there was a 1.0–1.5 cm 

CTV60-66 margin outlined around primary tumor, and involved nodal regions were included 

as well. The CTV54 included LN areas that were uninvolved and at lower risk for 

microscopic spread. At the discretion of the treating radiation oncologist, LN level V was 

excluded for those with node-negative disease; levels Ib, II, III, IV were always included in 

the radiation portal.

Margins of 0.3 cm were added to define the planning target volume (PTV): the gross tumor 

constituted the PTV70, high-risk subclinical disease established the PTV60-66, while low-

risk subclinical disease was included in the PTV54. For those who received 3DCRT or 

IMRT, normal structures were outlined, including the brainstem, spinal cord, optic nerves 

and chiasm, right and left cochlea, parotid glands, and mandible.

Chemotherapy

Patients treated since 2000 were given concurrent systemic chemotherapy. The majority of 

patients who were treated with chemotherapy received single-agent cisplatin (n = 23, 31.5%) 

during RT, with planned two to three cycles (100 mg/m2) on days 1, 22, and 43; an 

additional 4% of patients received cisplatin with a second agent. As an alternative, based on 

potential toxicities, preexisting medical conditions, and patient preference, carboplatin was 

given alone (70 mg/m2), or in combination with either 5-fluorouracil (600 mg/m2) or 

paclitaxel (50 mg/m2), to 19% of patients, for 4 days as a daily continuous infusion. Other 

patients were given single-agent cetuximab, or in combination with paclitaxel, with an initial 

loading dose (400 mg/m2), followed by seven weekly cycles (250 mg/m2).

Follow-up

Patients were evaluated on a weekly basis by the treating radiation oncologist while 

undergoing RT. Post-treatment, patients were evaluated every 2–3 months for 2 years, and 

every 4– 6 months thereafter in coordination with the radiation oncologist, medical 

oncologist, and surgical oncologist. Each follow-up visit consisted of a comprehensive head 

and neck examination and a flexible fiberoptic endoscopy when indicated. Toxicities at each 

visit were graded utilizing the Common Toxicity Criteria for Adverse Events (CTCAE) v4.0. 

Approximately 3 months after treatment, patients received cross-axial imaging, which 

typically consisted of a positron emission tomography/computed tomography scan or 

magnetic resonance imaging in the past decade.
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A total of 55 (73%) of patients received a percutaneous endoscopic gastrostomy (PEG) tube: 

41 (56%) prophylactically (reflecting the prior institutional practice of routine PEG 

placement prior to treatment), seven acutely during treatment (10%), and six post-treatment 

(8%). While PEG tubes are no longer placed prophylactically, they are still placed during 

treatment if a patient cannot tolerate sufficient oral intake. Otherwise, patients were 

encouraged to continue mouth exercise and swallowing, which can also potentially reduce 

stricture formation and other late complications.

Statistical analysis

Utilizing the first day of RT as a starting point, locoregional control (LRC), freedom from 

distant metastasis (FFDM), and overall survival (OS) were calculated using the Kaplan–

Meier method. Univariate analyses using Cox proportional hazards model were performed 

on the following potential prognostic factors: age at diagnosis, T stage, N stage, and 

chemotherapy. All analyses were calculated using R statistical software version 3.1.2 (http://

www.r-project.org/).

Results

Complete patient characteristics are summarized in Table 1. Out of our prospectively 

managed oral cavity database of 502 patients, we identified 73 who were treated definitively 

with RT and included in this analysis. There were 39 male (53.4%) and 34 female (46.5%) 

patients, with a median age of 63 years (range 35–89 years).

Tumor characteristics

Most patients (72.6%, n = 53) were diagnosed with Stage IV disease, and a majority (64.4%, 

n = 47) had T4 tumors on presentation. All patients had SCC histology. While 42.5% (n = 

31) of patients presented with N2 disease, there were nearly 33% who were N0 at 

presentation. Oral tongue cancer was most common subsite (47.9%; n = 35), followed by 

floor of mouth (19.1%, n = 14) and retromolar trigone (12.3%, n = 9, respectively). Full 

tumor details can be seen in Table 1.

Treatment

Forty-five (61.6%) patients received concurrent chemotherapy and four (5.5%) received 

induction therapy only, at the discretion of the medical oncologist. Patient refusal, inability 

to tolerate systemic therapy, advanced age, and comorbidities were the most common 

reasons for omission of chemotherapy. As chemotherapy was not given routinely with RT 

for locally advanced disease until after the year 2000, an additional 10 patients without the 

aforementioned reasons also did not receive systemic therapy.

RT doses ranged from 8.24 to 73.1 Gy, with a median dose of 70 Gy; one patient could not 

tolerate treatment as a result of tumor progression and therefore only received 8.24 Gy. 

Other reasons for subtherapeutic (<60 Gy) RT doses included: hospitalization and inability 

to complete RT (n = 4), noncompliance (n = 3), and death during RT (n = 1). Most (n = 49, 

67.1%) patients received ≥66 Gy.

Scher et al. Page 4

Oral Oncol. Author manuscript; available in PMC 2016 August 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.r-project.org/
http://www.r-project.org/


Locoregional control

There were 30 (41.1%) locoregional failures (LRF) in this cohort; 23 of which (31.5%) were 

local failures (LF) alone, four (5.5%) were regional failures (RF) alone, and three (4.1%) 

had both LF and RF. For those with local recurrences, the most common site was the oral 

tongue (n = 15), followed by the floor of mouth (n = 4). The vast majority (n = 20, 76.9%) of 

patients who failed locally presented with American Joint Committee on Cancer (AJCC) 

Stage IV disease (n = 44), while there were four LF that occurred in patients with early 

(Stage I–II) disease (n = 10).

In those with RF, the majority had an oral tongue primary tumor (n = 4). In total, there were 

nine patients (12.3%) who required a post-RT neck dissection, two of whom were 

subsequently found to have evidence of malignancy.

The 5-year Kaplan–Meier estimated locoregional control (LRC) was 37.4% (Fig. 1). Median 

time to LRF was 5.6 months (range 0.3–32.4 months). As an adverse prognostic factor for 

LRC, female gender trended toward statistical significance (p = 0.092). Other prognostic 

factors were not found to be significant, as shown in Table 2.

Distant metastasis

There were 15 patients (20.5%) who developed distant metastases (DM), with most 

metastasizing to the lung (n = 10). The 5-year Kaplan–Meier estimated freedom from distant 

metastasis (FFDM) was 70.2%, with a median time to DM of 4 months (Fig. 2).

Advanced T stage (T3–T4) and AJCC Stage IV disease were both found to be significant 

adverse prognostic factors for DM on univariate analysis (p = 0.018 and p = 0.007, 

respectively). The presence of N2–N3 disease as well trended toward statistical significance 

for development of DM (p = 0.057). Age greater than 65 was not found to be a significant 

prognostic factor (p = 0.790). Full DM prognostic data is shown in Table 3.

Overall survival

Median follow-up time among surviving patients was 73.1 months (interquartile range 14.2–

81.4 months). The actuarial 5-year OS was 15% (Fig. 3). Disease-specific survival was 52%, 

43.8%, and 38.1% at 1, 2, and 3 years, respectively (Fig. 4). There were a total of 62 deaths, 

32 (51.6%) of which were secondary to either the primary tumor or to distant metastases. 

Eight deaths occurred during or within three months of treatment, and were attributed to 

disease progression (n = 3), respiratory failure unrelated to RT (n = 3), or failure to thrive (n 
= 2).

On univariate analysis, treatment with <60 Gy was associated with a greater risk of death 

compared to treatment with ≥60 Gy (p = 0.015). A Karnofsky performance status (KPS) of 

<90 was found to be associated with a greater risk of death as well (p = 0.004). As adverse 

prognostic factors, advanced T stage, age, and female gender trended toward statistical 

significance (p = 0.063, 0.092, and 0.083, respectively). Nodal status was not associated 

with poorer OS (p = 0.911). See Table 2 for full details.
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Acute and late toxicity

Full acute toxicity details can be seen in Table 3. Mucositis was the most common Grade ≥3 

acute toxicity present in 49% of patients (n = 23 for conventional RT; n = 7 for IMRT). 

Three patients experienced Grade 4 mucositis during treatment requiring hospitalization. 

Other significant Grade 2 acute toxicities included dermatitis (38%), xerostomia (28%), 

mucositis (26%), and dysphagia (20%). While undergoing treatment, two patients 

experienced respiratory distress that was unrelated to RT, and deceased prior to treatment 

completion.

There were 28 patients with data available for late toxicity evaluation (Table 4). There were 

no late grade 4 toxicities. Eight patients experienced significant Grade 3 late toxicity: 

dysphagia (n = 4), trismus (n = 2), xerostomia (n = 1), and mucositis (n = 1). Post-RT PEG 

placement was required for six patients: two were due to severe dysphagia, a third developed 

severe oral pain secondary to ulcerative tongue lesions, and one was a result of a bulky 

tumor recurrence; there were two additional patients PEG placement after treatment for 

unknown reasons. Osteoradionecrosis was reported in a total of 5 patients (6.8%).

Discussion

This series evaluated the outcomes and prognostic factors for patients with OCC who were 

not surgical candidates, with a significant majority of whom had advanced-stage disease. 

The 5-year OS was 15%, which was lower than other recent studies examining similarly 

large proportions of advanced-stage cancer, with OS rates between 37% and 76% (Table 5) 

[9,14,15]. Importantly, our series contained a significant proportion of patients with 

medically unresectable disease or who were medically unfit for surgery. Of the 35 patients in 

our cohort with oral tongue cancer, the majority, 30, had advanced disease not amenable to 

brachytherapy; the remaining five patients received brachytherapy. Additionally, due to 

either comorbidities or the initiation of treatment before the routine use of chemotherapy 

along with RT for locally advanced disease in the year 2000, only 62% of patients were 

treated with CCRT, which also likely resulted in inferior outcomes. Accordingly, in other 

definitive series in which OS was greater (between 67% and 76% at 5 years), all patients had 

received CCRT, which has been shown to result in significantly better rates of OS and LRC 

[9,14,16]. Our 5-year rates of LRC and FFDM were 37% and 70%, respectively, which were 

still comparable to similar studies of definitive treatment for OCC (Table 5).

While others have found T stage, age, and nodal status to be prognostic factors for LRC, the 

present study did not find these to have a significant effect. [17]. However, our cohort had 

over 75% of patients with T3–T4 disease on presentation, and over 85% with AJCC Stage 

III or greater, which may have masked the influence of most prognostic factors. Advanced T 

stage (T3–T4) at initial diagnosis, however, was found to be significant risk factor for DM in 

our series (p = 0.018). Studies have shown that advanced pathologic or clinical T stage alone 

can increase the likelihood of DM; even in patients who have locally controlled disease, the 

development of subsequent DM can subsequently lead to a reduced rate of survival [18–20]. 

Alternatively, some have suggested that the overall AJCC tumor stage – factoring in nodal 

status – plays a more significant role in the increasing the likelihood of DM [21,22]. 

Accordingly, in our series, all 15 cases of DM occurred exclusively in patients with AJCC 
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Stage IV disease, a result that demonstrated statistical significance when compared to those 

with Stage I–III disease (p = 0.007).

Patients who received RT doses of 60 Gy or greater were found to have significantly better 

OS than those who received less than 60 Gy (p = 0.015). As doses of 60 Gy or less are more 

typical of postoperative patients, it follows that those receiving this dose as a definitive 

treatment performed more poorly; even in postoperative patients, doses less than 60 Gy 

demonstrated inferior efficacy [23,24]. While this may be a reflection of greater efficacy 

with doses higher than 60 Gy, it may also be confounded by the fact that in this cohort, those 

who received lower, subtherapeutic doses had clinically worse or progressive disease that 

sometimes necessitated shortened treatment courses.

Limiting factors in this study included the disproportionately high amount of advanced-stage 

disease, which likely mitigated the effect of multiple prognostic factors. Additionally, further 

prospective trials need to establish the most effective treatment regimen for delivery of 

definitive CCRT for OCC patients who are not surgical candidates. Although outcomes in 

this series were relatively poor, the vast majority of patients had advanced disease, and 

outcomes were likely influenced by the proportion of patients who did not receive 

radiosensitizing chemotherapy as a result of the year in which they were treated. The 

addition of chemotherapy to a definitive RT regimen offers improved recurrence-free 

survival, and patients can also often be spared significant functional impairments (such as a 

total glossectomy for T4 oral tongue cancer) [9].

The use of IMRT has shown promise in improving patient outcomes; rates of LRC have even 

exceeded 90% in smaller studies utilizing CCRT with IMRT rather than 3DCRT [14]. The 

rate of osteoradionecrosis in the present study was 6.8%, which falls in line with other 

studies – ranging from 5.9% to 18.4% – in which both conventional and IMRT were utilized 

[9,25]. However, as IMRT has been shown to afford lower rates osteoradionecrosis, rates in 

modern IMRT series have dropped to between 1% and 14% [14,15,26,27]. In patients who 

are surgical candidates, however, post-operative IMRT rather than IMRT alone may provide 

the greatest benefit [15]. For reasons not clearly defined, however, the rates of LRC for OCC 

treated with either definitive or post-operative IMRT are generally poorer than those of OPC 

[15,28].

In determining a more effective and comprehensive treatment plan to improve outcomes in 

those with OCC, an approach that hinges on the genetic pillars of these tumors may lead to 

greater efficacy. The presence of HPV DNA or p16 positivity in those with OPC plays a 

significant beneficial role in treatment outcomes, although the role of HPV positivity in 

OCC remains less clearly defined [29–31]. A recent analysis did demonstrate that those with 

p16-positive tumors of the oral cavity, hypopharynx, and larynx had significantly better 

overall and progression-free survival than those with p16-negative disease; the implications 

of these results must be taken in context, however, as the significance of p16 decoupled from 

HPV is not fully established [32]. The direction of genetic sequencing has uncovered many 

of the mutations unique to OCC – but it has also illustrated their complex genetic 

heterogeneity [29]. While this may complicate the horizon of future therapeutic avenues to 

an extent, these alterations can also lead to the development of targeted therapies to improve 
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treatment for a disease that has not yet shown significant response to the current standards of 

care [29,33].

Conclusion

Although definitive CCRT is a viable option for those with either unresectable disease, or 

who are not surgical candidates, steps need to be taken in order to help improve survival and 

disease control in this cohort. Earlier detection, increasing the use of multi-modality therapy 

and targeted radiation, as well as gaining a greater understanding of the clinical utility of the 

biology behind these tumors should be pursued, in order to continue to improve future 

patient outcomes.
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Fig. 1. 
Locoregional control.
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Fig. 2. 
Freedom from distant metastasis.
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Fig. 3. 
Overall survival.
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Fig. 4. 
Disease-specific survival.
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Table 1

Patient and treatment characteristics.

N %

Gender

Male 39 (53.4)

Female 34 (46.6)

Smoking

>10 pack years 47 (64.4)

<10 pack years 19 (26.0)

Unknown 7 (9.6)

Disease site

Oral tongue 35 (47.9)

Floor of mouth 14 (19.2)

Retromolar trigone 10 (13.7)

Buccal mucosa 4 (5.5)

Gingiva 4 (5.5)

Lip 2 (2.7)

Hard palate 2 (2.7)

Alveolar ridge 2 (2.7)

T stage

T1 5 (6.8)

T2 10 (13.7)

T3 11 (15.1)

T4 47 (64.4)

N stage

N0 24 (32.9)

N1 12 (16.4)

N2 31 (42.5)

N3 6 (8.2)

AJCC stage

I 5 (6.8)

II 5 (6.8)

III 10 (13.7)

IV 53 (72.6)

Histology

SCC 73 (100)

Chemotherapy

Concurrent 45 (61.6)

Cisplatin 23 (31.5)

Carboplatin/5-FU 6 (8.2)

Carboplatin/paclitaxel 6 (8.2)

Cetuximab 4 (5.5)
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N %

Other 10 (13.7)

None 24 (32.9)

Abbreviations: SCC = squamous cell carcinoma; 5-FU = 5-fluorouracil.
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Table 2

Univariate analysis: treatment outcomes.

Variable OS LRF DM

p value

Age (>65 vs. <65) 0.092 0.526 0.790

Gender (female vs. male) 0.083 0.092 0.363

KPS (≥90 vs. <90) 0.004 0.435 0.173

T stage (T3–4 vs. T1–2) 0.063 0.313 0.018

Stage IV vs. Stage I-III 0.032 0.107 0.007

N stage (N2–3 vs. N0–1) 0.911 0.842 0.057

RT dose <60 Gy vs. ≥60 Gy 0.015 0.927 0.444

Abbreviations: OS = overall survival; LRF = locoregional failure; DM = distant metastases; RT = radiotherapy.
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