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Objective: To evaluate the survival impact of postop-
erative radiation therapy (RT) in patients with early T
stage (T1-2) oral cavity squamous cell carcinoma (OC-
SCC) and a single positive lymph node.

Patients: Between 1983 and 2004, a total of 1539 pa-
tients were treated with surgery for T1-2N1 OCSCC.

Main Outcome Measures: The Surveillance, Epide-
miology, and End Results database was used to deter-
mine whether postoperative RT improves survival in pa-
tients with T1-2N1 OCSCC.

Results: Postoperative RT improved the 5-year overall
survival rate (41.4% for surgery alone vs 54.2% for
surgery plus RT [P� .001]). Improvement in overall

survival in patients with T1N1 disease did not achieve
statistical significance with the addition of RT in
contradistinction to that in patients with T2N1 dis-
ease. Adjuvant RT improved survival in patients
with T2 tongue and floor of mouth disease (52.3% vs
37.9% [P = .002] and 39.9% vs 17.7% [P = .003],
respectively).

Conclusion: In cases involving T1-2N1 OCSCC in the
Surveillance, Epidemiology, and End Results database,
the use of RT is associated with statistically significant
improved overall survival and cause-specific survival in
patients with T2 disease, most strongly in the oral tongue
and the floor of the mouth.
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O RAL CAVITY SQUAMOUS

cell carcinoma (OC-
SCC) is a significant na-
tional and international
public health issue and is

responsible for more than 7000 deaths
each year in the United States.1,2 Treat-
ment protocols vary widely, depending on
the stage of disease.3-5 Although the use of
adjuvant radiotherapy (RT) and chemo-
radiotherapy in the setting of advanced-
stage disease and the efficacy of single-
modality therapy in early-stage disease are
well documented, there are patients whose
OCSCCs present a therapeutic dilemma.
Many patients with OCSCC will develop
symptoms or detect a lesion early in the
course of their illness, thus presenting with
T1 or T2 disease.1 Many of these patients
with no clinically or radiographically evi-
dent regional disease undergo staging neck
dissections, in which subclinical nodal me-
tastases are detected in approximately 34%
of cases.6

There is little uncertainty regarding the
role of adjuvant treatment when regional
metastases are widespread, when nodal
metastases are larger than 3 cm in size, or

when extranodal extension is present.7-11

However, in patients in whom the metas-
tases are limited to a single, ipsilateral posi-
tive lymph node not larger than 3 cm (ie,
N1), the routine use of adjuvant therapy
becomes more controversial. By TNM stage
grouping rules for oral cavity cancers, cases
that present with clinical or pathologic
nodes are at least stage III. As a result, these
cases have been included in clinical trials
investigating RT and chemotherapy for ad-
vanced disease.5 However, limited re-
gional spread may allow these cases to be
treated with less intensive therapy, spar-
ing the patients from significant addi-
tional treatment-related toxic effects.

Recently published Surveillance, Epi-
demiology, and End Results (SEER) data
have shown a survival benefit with adju-
vant RT for patients with node-positive
squamous cell carcinoma of the head and
neck.12,13 Subset analysis noted signifi-
cantly improved survival for patients with
N1 disease treated with RT.12 To our
knowledge, there is no cohort or popula-
tion-based study assessing long-term sur-
vival and locoregional control rates fol-
lowing treatment protocols that routinely
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include or exclude routine postoperative irradiation for
patients with T1-2N1 oral cavity cancer. Determining the
benefit of postoperative RT in early primary oral cavity
cancer with N1 disease from existing studies is difficult
because these single-institution series are heteroge-
neous, do not always include patients with N1 disease
or often group them with patients with N0 disease, re-
port different outcomes, and include sites other than the
oral cavity.

The primary objective of this study was to deter-
mine, using population-based data, whether the addi-
tion of postoperative RT provides an overall survival ben-
efit in patients with early primary OCSCC with metastasis
to a single regional lymph node. The secondary objec-
tive was to determine whether any survival benefit is sub-
site dependent.

METHODS

Cases of OCSCC diagnosed between 1983 and 2004 were ex-
tracted from the SEER-17 database. The SEER database is a popu-
lation-based cancer registry that captures 17 distinct popula-
tion groups in 198 counties in the United States. It represents
approximately 26% of the overall United States population and
contains information on 7 032 878 cases of cancer diagnosed
since 1973.2

The data in this study were standardized according to
schema-published second and third editions of the Interna-
tional Classification of Disease for Oncology. For the present re-
view, cancers were limited to the oral cavity, which was de-
fined as the oral tongue (C02.0-02.3, C02.8-02.9), upper and
lower gingiva (C03.0-03.9), floor of mouth (C04.0-04.9), hard
palate (C05.0, C05.8-05.9), buccal mucosa (C06.0), oral ves-
tibule (C06.1), retromolar trigone (C06.2), and areas labeled
unspecified mouth or unspecified oral cavity (C06.8-06.9). Lip
cancers were excluded from the analysis.

Histologic type was limited to squamous cell carcinoma
(M8052-8078 in the morphological codes of the second edi-
tion of the International Classification of Disease for Oncology).
Verrucous carcinomas and carcinomas in situ were excluded.
Tumors were limited to pathologic T1 and T2 primaries (�1
and �40 mm, without evidence of invasion), and only pa-
tients who were treated with primary surgery with or without
postoperative external beam RT were included. Specific de-
tails regarding radiation dose and fractionation schedules, ad-
juvant chemoradiation therapy, and detailed pathologic infor-
mation, such as extranodal extension, margin status, or vascular
or perineural invasion, were not available in the SEER data-
base during the period of interest for the study. Patients who
were treated with brachytherapy and other adjuvant measures
without RT were excluded. Patients with oral cavity tumors as
second or third primary tumors were also excluded.

Data were analyzed using the SEER*Stat Limited Use soft-
ware provided by the National Cancer Institute, Bethesda, Mary-
land. Both overall and disease-specific survival were the main
outcomes of interest. The SEER data do not capture recurrence;
therefore, local and regional control rates could not be deter-
mined.Survival rateswerecalculatedusing follow-upvalues,which
were available from the database. Survival curves were deter-
mined using the Kaplan-Meier method. For the primary objec-
tive of the study, overall and cause-specific survival rates were
compared at 60 months. Significance was defined as P� .05. For
the secondary objective, significance was defined as P� .005 to
provide some protection from multiple comparisons.

RESULTS

Between 1983 and 2004, a total of 13 767 new cases of early
primary OCSCC were identified in the SEER database. Of
these, 1539 also had a single pathologically positive lymph
node after neck dissection and therefore served as the ba-
sis of our ensuing calculations. Three hundred thirty pa-
tients with T1-2N1 disease (21.4%) were treated with sur-
gery alone; the rest underwent postoperative RT. There was
no significant difference between the groups with respect
to age and sex. These data are summarized in the Table.

OVERALL SURVIVAL

For all patients with early primary OCSCC and N1 re-
gional disease, adjuvant RT was associated with supe-
rior overall survival at 5 years (54.2% vs 41.4% [P� .001];
Figure 1). This survival advantage was the largest in T2
primary tumors (48.8% vs 32.5% [P� .001]; Figure 2)
and was present, but not statistically significant, in T1
primary tumors (63.4% vs 56.5% [P=.25]; Figure 3).

The various subsites of the oral cavity were analyzed
separately for each T stage. No subsite with T1 disease
revealed any significant survival advantage with the ad-
dition of adjuvant RT. In subsites with T2 disease, ad-
juvant RT significantly improved survival in patients with

Table. Number of Patients by Subsite, Stage, and Treatmenta

Stage and Subsite RT No RT

T1 442 123
Tongue 284 67
Floor of mouth 73 29
Other 85 27

T2 767 207
Tongue 450 107
Floor of mouth 122 48
Other 195 52

aThe number of patients in each stage and subsite grouping was divided
between the patients who received adjuvant radiation therapy (RT) and those
who did not. Of note, there was no significant difference between treatment
groups with respect to age or sex.
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Figure 1. Overall 5-year survival for T1-2N1 oral cavity squamous cell carcinoma
with and without postoperative radiotherapy (RT) (P� .001 at 60 months).
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tumors of the oral tongue (52.3% vs 37.9% [P=.002])
and floor of mouth (39.9% vs 17.7% [P=.003]). In all other
subsites, improved overall 5-year survival was not asso-
ciated with the addition of adjuvant RT.

CAUSE-SPECIFIC SURVIVAL

For the entire cohort, the 5-year, cause-specific survival
rate in patients treated with surgery alone was 64.3%; af-
ter surgery and postoperative RT, it was 72.1% (P=.12).
In patients with T2 disease of the oral cavity, the cause-
specific survival rate improved from 57.0% to 69.5%
(P=.03) with the addition of adjuvant RT, whereas in pa-
tients with T1 disease, the difference in cause-specific sur-
vival was not statistically significant (76.6% vs 75.3%
[P=.35]). These differences were not maintained at a level
of statistical significance when separated out by subsite.
For T2 tongue cancer, the 5-year cause-specific survival
rate in patients treated with surgery alone was 54.3%, and
in patients treated with surgery and postoperative RT, it
was 69.5% (P=.32). In patients with T2 floor of mouth
cancer, the difference was 65.6% vs 66.8 (P=.36), re-
spectively.

COMMENT

Carcinoma of the oral cavity presents a significant health
concern, with approximately 35 000 new cases and 7500
mortalities each year.2 Despite these numbers, it is often
challenging to demonstrate large survival benefits with dif-
ferent treatment paradigms in these patients using data from
single institutions. The SEER database is a publicly avail-
able database of all cancer diagnoses in 17 different popu-
lation groups within the United States. Although the de-
mographics of the patients within the database approximate,
but do not exactly match, the overall demographics of the
US population as a whole,14 the database does allow ro-
bust population-based analyses to be performed. We there-
fore used the available information within the SEER data-
base to determine the effects of adjuvant RT in patients with
early primary OCSCC and a single positive node.

The treatment of patients with oral cavity cancer and
advanced local and/or regional disease with surgery
and RT is well documented. Retrospective series of head
and neck cancer, single-arm prospective trials, and
matched-pair analyses seem to suggest the superiority of
combined-modality therapy in the achievement of lo-
coregional control. Common indications for postopera-
tive RT include advanced local disease, close or positive
margins, perineural or vascular invasion, multiple posi-
tive lymph nodes, and extracapsular extension.

The role of adjuvant RT in the treatment of patients with
T1-2N1 oral cavity cancer is less well defined.3-5 Although
RT reduces the risk of regional recurrence, the absolute risk
reduction is smaller in earlier-stage disease, possibly de-
creasing the potential for its impact on survival. However,
studies have shown that RT reduces the risk of regional re-
currence, and single-institution series suggest benefit even
in patients with early primary OCSCCs. As a result, most
patients (78.6%) captured in the SEER database with T1-
2N1 disease received adjuvant RT.

Our analysis demonstrated that the patients with T1 or
T2 primary disease and a single positive lymph node who
were treated with adjuvant RT also had improved survival
compared with patients who did not receive RT. How-
ever, in subgroup analysis, this benefit was significant only
among patients with T2 primary tumors of the oral tongue
and floor of mouth. All patients with T1 disease and pa-
tients with T2 disease of other subsites did not have a sta-
tistically significant improvement in overall survival asso-
ciated with the addition of RT.

The magnitude of benefit from adjuvant RT decreased
when cause-specific survival was examined. Cause-
specific survival was statistically significantly improved in
patients with T2 OCSCC, but the benefit was not signifi-
cant in patient subgroups split by subsite within the oral
cavity. Unfortunately, because a significant number of pa-
tients within the SEER database do not have a cause of death
documented or are unavailable for follow-up, this popu-
lation may not be powered enough to detect a difference
in cause-specific survival that may ultimately be present.

Population-based studies are, by definition, retrospec-
tive and nonrandomized. Furthermore, only information
entered into SEER by the cancer registrars throughout the
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Figure 2. Overall 5-year survival for T2N1 oral cavity squamous cell
carcinoma with and without postoperative radiotherapy (RT) (P� .001
at 60 months).

100

80

90

70

60

50

40

30

20

10

0

0 5 10 15 20 25 30 35 40 45 50 55 60
Months

Su
rv

iv
al

, %

Postoperative RT
None
External beam

Figure 3. Overall 5-year survival for T1N1 oral cavity squamous cell
carcinoma with and without postoperative radiotherapy (RT) (P=.25
at 60 months).
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17 sites is included in the database. The data examined rep-
resent a relatively heterogeneous pool of patients from di-
vergent sites within the United States. Treatment proto-
cols obviously vary across institutions, and the reasons
behind the withholding of RT from some patients are not
evident. Although this allows for a modicum of bias, the
bias is diluted by the size of the examined cohort and the
variety of sites at which treatment is administered. If the
extent of neck dissection was found to be important in only
1 particular institution, the generalizability of this state-
ment could reasonably be called into question. However,
the fact that our study incorporated a considerable amount
of data from across various treatment sites, ethnic groups,
socioeconomic classes, and ages lends credibility to the gen-
eralizability of its conclusions.

Itmustberecognizedthatthedecisiontoadministerpost-
operative RT to the patients in the present study may have
been influencedbyavarietyof factors that themselveshave
an independent influence on outcome, separate from the
benefits of RT. The use of RT in this study may be a sur-
rogate forotheradversepathologic features thatpredispose
to a worse prognosis. Specifically, perineural and lympho-
vascular invasion in the primary tumor and extracapsular
extension in regional metastases all portend a worse prog-
nosiswithanexpectedincreaseduseofRTinthesepatients.12

This typeofpathologic information,unfortunately, cannot
be captured from SEER. The most recent iteration of the
SEERdatabase (patientsdiagnosedafter2004)will include
data on extracapsular extension in patients with head and
neck cancer. At this point, however, there is no meaning-
ful follow-upinthedatabaseonthesepatients.Whether the
prognostic power of these pathologic risk factors is borne
out in population-based studies, and whether it affects the
results presented herein, deserves future examination, as
it remains a significant confounder to our results.

Also, in some cases, the decision not to use RT may,
in theory, have been based on poor patient performance
status and early death. The numbers do not bear this out:
only 6 patients treated with surgery alone died within 3
months of treatment. A final caveat: nodal control in the
neck cannot be measured using the data available in SEER.
This is an important end point in head and neck cancer
trials, as neck recurrences cause morbidity, often re-
quire the delivery of more therapy, and are salvageable
in fewer than 40% of cases.15,16 Further well-designed pro-
spective trials are warranted.

In conclusion, in cases involving T1N1 or T2N1
OCSCC, adjuvant RT was associated with a statistically
significant improvement in overall survival in patients
with T2 disease, with the most significant improve-
ments in cancers of the oral tongue and floor of mouth.
Improvements in cause-specific survival were also seen
in patients with T2 disease. Further analysis with either
large multi-institutional series or more detailed popula-
tion-based registries needs to be performed with other
prognostic pathologic factors controlled for.

Submitted for Publication: February 18, 2009; final re-
vision received May 23, 2009; accepted June 15, 2009.
Correspondence: Mark G. Shrime, MD, Department of
Otolaryngology–Head and Neck Surgery, Boston Uni-
versity Medical Center, 820 Harrison Ave, FGH Bldg,

Fourth Floor, Boston, MA 02118 (shrime@gmail.com or
shrime@alumni.princeton.edu).
Author Contributions: Dr Shrime had full access to all
the data in the study and takes responsibility for the in-
tegrity of the data and the accuracy of the data analysis.
Study concept and design: Shrime, Gilbert, and Gold-
stein. Acquisition of data: Shrime, Gullane, Kim, and
Brown. Analysis and interpretation of data: Shrime, Daw-
son, Irish, and Goldstein. Drafting of the manuscript:
Shrime and Goldstein. Critical revision of the manuscript
for important intellectual content: Shrime, Gullane, Daw-
son, Kim, Gilbert, Irish, Brown, and Goldstein. Statisti-
cal analysis: Goldstein. Obtained funding: Gullane. Ad-
ministrative, technical, and material support: Gullane and
Irish. Study supervision: Gilbert, Brown, and Goldstein.
Financial Disclosure: None reported.
Previous Presentation: This study was presented in part
at the First World Congress of the International Acad-
emy of Oral Oncology; May 17-20, 2007; Amsterdam, the
Netherlands.

REFERENCES

1. Funk GF, Karnell LH, Robinson RA, Zhen WK, Trask DK, Hoffman HT. Presenta-
tion, treatment, and outcome of oral cavity cancer: a National Cancer Database
report. Head Neck. 2002;24(2):165-180.

2. Ries LAG, Melbert D, Krapcho M, eds, et al. SEER Cancer Statistics Review
1975-2004. Bethesda, MD: National Cancer Institute; 2007.

3. Day TA, Davis BK, Gillespie MB, et al. Oral cancer treatment. Curr Treat Options
Oncol. 2003;4(1):27-41.

4. Grecula JC, Schuller DE, Rhoades CA, et al. Intensification regimen 2 for ad-
vanced head and neck squamous cell carcinomas. Arch Otolaryngol Head Neck
Surg. 1999;125(12):1313-1318.

5. Bernier JJ, Cooper JS, Pajak TF, et al. Defining risk levels in locally advanced
head and neck cancers: a comparative analysis of concurrent postoperative ra-
diation plus chemotherapy trials of the EORTC (#22931) and RTOG (#9501). Head
Neck. 2005;27(10):843-850.

6. Clark JR, Naranjo N, Franklin JH, de Almeida J, Gullane PJ. Established prog-
nostic variables in N0 oral carcinoma. Otolaryngol Head Neck Surg. 2006;135
(5):748-753.

7. Franceschi D, Gupta R, Spiro RH, Shah JP. Improved survival in the treatment
of squamous carcinoma of the oral tongue. Am J Surg. 1993;166(4):360-365.

8. Johnson JT, Myers EN, Bedetti CD, Barnes EL, Schramm VL Jr, Thearle PB.
Cervical lymph node metastases. Incidence and implications of extracapsular
carcinoma. Arch Otolaryngol. 1985;111(8):534-537.

9. Olsen KD, Caruso M, Foote RL, et al. Primary head and neck cancer: histopatho-
logic predictors of recurrence after neck dissection in patients with lymph node
involvement. Arch Otolaryngol Head Neck Surg. 1994;120(12):1370-1374.

10. Parsons JT, Mendenhall WM, Stringer SP, Cassisi NJ, Million RR. An analysis of
factors influencing the outcome of postoperative irradiation for squamous cell car-
cinoma of the oral cavity. Int J Radiat Oncol Biol Phys. 1997;39(1):137-148.

11. Peters LJ, Goepfert H, Ang KK, et al. Evaluation of the dose for postoperative
radiation therapy of head and neck cancer: first report of a prospective random-
ized trial. Int J Radiat Oncol Biol Phys. 1993;26(1):3-11.

12. Kao J, Lavaf A, Teng MS, Huang D, Genden EM. Adjuvant radiotherapy and sur-
vival for patients with node-positive head and neck cancer: an analysis by pri-
mary site and nodal stage. Int J Radiat Oncol Biol Phys. 2008;71(2):362-370.

13. Lavaf A, Genden EM, Cesaretti JA, Packer S, Kao J. Adjuvant radiotherapy im-
proves overall survival for patients with lymph node-positive head and neck squa-
mous cell carcinoma. Cancer. 2008;112(3):535-543.

14. Nattinger AB, McAuliffe TL, Schapira MM. Generalizability of the Surveillance,
Epidemiology, and End Results registry population: factors relevant to epide-
miologic and health care research. J Clin Epidemiol. 1997;50(8):939-945.

15. Capote A, Escorial V, Munoz-Guerra MF, Rodriguez-Campo FJ, Gamallo C, Na-
val L. Elective neck dissection in early-stage oral squamous cell carcinoma—
does it influence recurrence and survival? Head Neck. 2007;29(1):3-11.

16. Dias FL, Kligerman J, Matos de Sa G, et al. Elective neck dissection versus ob-
servation in stage I squamous cell carcinomas of the tongue and floor of the mouth.
Otolaryngol Head Neck Surg. 2001;125(1):23-29.

(REPRINTED) ARCH OTOLARYNGOL HEAD NECK SURG/ VOL 136 (NO. 3), MAR 2010 WWW.ARCHOTO.COM
228

©2010 American Medical Association. All rights reserved.
 at COLEGIO BRASILEIRO CIRURGIOES, on May 14, 2010 www.archoto.comDownloaded from 

http://www.archoto.com

