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ABSTRACT

BACKGROUND: The aim of this study was to assess the results of curative surgery with and without
radiotherapy in patients with T, ;N oral tongue squamous cell carcinoma (OSCC) and to evaluate

survival and prognostic factors.

METHODS: Retrospective analysis of 86 patients with T, ,Ny; OSCC who received surgery between
January 2000 and December 2006. Fourteen patients (16.3%) received postoperative radiotherapy
(PORT). Patient characteristics, tumor characteristics, treatment modality, failure patterns, and

survival rates were analyzed.

RESULTS: The median follow-up was 45 months. The five-year overall survival (OS) and disease-
free survival (DFS) rates were 80.8% and 80.2%, respectively. Higher tumor grade and invasion depth
> (.5 cm were the significant prognostic factors affecting five-year OS and DES (OS rate; 65% vs.
91%, p = 0.001 for grade; 66% vs. 92%, p = 0.01 for invasion depth: DFS rate; 69% vs. 88%, p =
0.005 for grade; 66% vs. 92%, p = 0.013 for invasion depth). In the risk group, there was no local

failure in patients with postoperative radiotherapy.

CONCLUSIONS: In T;,Np.; OSCC, factors that affected prognosis after primary surgery were
higher tumor grade and deep invasion depth over 0.5 cm. Postoperative radiotherapy should be

considered in early oral tongue cancer patients with these high-risk pathologic features.



BACKGROUND

The oral tongue is the most common subsite for squamous cell carcinoma of the oral cavity, excluding

the lip [1]. In advanced cases, surgical resection followed by radiotherapy (RT) with or without

chemotherapy is performed, and it seems to be beneficial. In early cases (T1-2), surgery is often the

preferred form of treatment [2]. However, the management of cervical lymph nodes (LN) and the role

of postoperative adjuvant treatment remain uncertain.

Although surgery has emerged as the preferred initial treatment approach for the majority of patients

with tumors of the oral cavity, adjuvant postoperative radiation is commonly recommended to

enhance the likelihood of locoregional tumor control [3]. The results of two randomized trials suggest

that postoperative chemoradiation may be beneficial in improving local-regional control and disease-

free survival among patients selected for specific high-risk features of head and neck cancer [4-5]. As

with other head and neck cancers, postoperative radiation therapy (PORT) in oral tongue squamous
cell carcinoma (OSCC) is recommended for patients with large primary tumors (T3, T4), close or
positive surgical margins, and evidence of perineural invasion (PNI), multiple positive nodes, or
extracapsular extension (ECS). Data were limited for high-risk features of recurrence and PORT in

early-stage OSCC. Furthermore, most series reported a mixed patient population with oral cavity

cancer [6-7].

Because of the extremely low salvage rate of recurred oral tongue cancer [8], the proper extent and

modality of initial treatment is very important. This study retrospectively reviewed patients with oral
tongue cancer treated at the Yonsei University Health System in Seoul, Korea, to investigate the
pathologic prognostic factors in patients with T|,Np; OSCC in terms of disease-free survival (DFS)
and overall survival (OS), and to verify the role of PORT in patients with a high risk of recurrence.
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METHODS

Between 2000 and 2006, 234 patients with oral tongue cancer were treated at the Yonsei University
Health System, Seoul, Korea. Among them, 90 (38.5%) were treated surgically at stage T1-2NO-1. Of
these, one patient presented with myoepithelial carcinoma, and one patient with adenoid cystic
carcinoma. One patient who received neoadjuvant chemotherapy before surgery and one patient who
received chemotherapy for acute lymphoblastic leukemia before the diagnosis of oral tongue cancer
were eliminated from the analysis. Finally, the medical records of 86 patients were retrospectively
reviewed with institutional review board (IRB, Severance Hospital, Yonsei University Health System)
approval. Tumor staging was based on the pathology findings, according to the American Joint
Committee on Cancer Staging System, 6" edition. In addition, the following variables were recorded:
size and invasion depth of the primary tumor (tumor thickness), grade of differentiation, status of
resection margins, lymphovascular invasion, and perineural invasion. The grade of differentiation was
also divided into two groups: well-differentiated and moderate-to-poorly differentiated. To determine
the status of resection margins, the closest were labeled as positive for a margin invaded by cancer
cells, negative for a safety margin not less than 0.5 cm, and close for the safety margin less than 0.5
cm. The pathologically proven metastatic lymph node was evaluated by level, diameter, and perinodal
extension.

All patients received surgery for the primary site and neck. Resection of the primary site was grouped
by the extent of the resection as simple excision, hemiglossectomy, and wide excision. None of the
patients underwent a total glossectomy. Neck node dissection was performed in 64 patients. The Type
of neck dissection used was elective supraomohyoid except 4 cases of modified radical neck
dissection. Fourteen patients received PORT. Because this was a retrospective study, the indication for
RT had been determined by the individual physician. Follow-up time was calculated from the date of
the cancer operation until the date of the last hospital visit, admission, or death, and each event-free
survival was calculated from the date of the cancer operation to the date of diagnosis of each event.

The five-year disease-free survival (DFS) rate, local recurrence-free survival (LRFS) rate, regional
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recurrence-free survival (RRFS) rate, distant metastasis—free survival (DMFS) rate, and overall
survival (OS) rate were calculated using the Kaplan-Meier method. The differences in survival rates
were compared by the log-rank test. Prognostic factors influencing survival were analyzed by
univariate and multivariate analyses using Cox’s proportional hazards model. A p value < 0.05 was

considered statistically significant.



RESULTS

Patient and tumor characteristics

Patient characteristics are listed in Table 1. Ages ranged from 23 to 82 years, with a median of 54
years. All of the patients showed an Eastern Cooperative Oncology Group (ECOG) performance
status O or 1. There were 50 (58%) patients with stage I, 22 (26%) with stage II, and 14 (16%) with
stage III disease. Pathologic specimens were graded as well, moderately, or poorly differentiated,
according to the World Health Organization criteria. Fifty-two patients (61%) had well-differentiated
disease, and 34 (39%) moderate-to-poorly differentiated disease. Among the total of 86 patients, 14
patients (16%) received PORT. Of the 14 patients, 10 received neck node RT by bilateral neck node
irradiation. The average dose to the primary area was 59.7Gy, involved neck area was 57.1Gy, and
elective neck area was 45.6Gy. In case of close or positive margin, 60-65 Gy was given. Seven
patients of 14 patients (50%) received 3-dimensional conformal therapy or intensity modulated

radiation therapy.

Survival and prognostic analysis

The median follow-up was 45 months (range: 4- 99 months). The five-year OS and DFS rates were
80.8% and 80.2%, respectively (Figure 1). By univariate analysis, grade of differentiation was
determined to be the statistically significant prognostic factor for five-year DFS, LRFS, RRFS, DMFS,
and OS rates. Invasion depth was a significant factor predictive of five-year DFS, RRFS, and OS rates
(Table 2). By multivariate analysis regarding the OS and DFS rates, two factors proven to be

significant by the univariate analysis were confirmed to be statistically significant (Table 3).

Patterns of failure

The 18 cases of recurrence in total included 8 local failures, 15 regional failures, and 8 distant
metastases. Five patients showed local and regional failures, 7 showed regional and distant failures,
and one patient showed local and distant failures. Of those patient with initial recurrences, salvage
treatment was attempt in 15 patients. The operation was performed in 8 patients and 4 patients

6



received PORT only and two patients received concurrent chemo-radiotherapy (CCRT). Three
patients received CCRT without the operation, two received chemotherapy only and two received RT
only. Of the 18 patients of recurrence cases, 13 died. Of patients who could undergo an operation by
salvage treatment, 4 patients were successfully treated by salvage treatment and followed up as
having no evidence of disease but 13 died of the disease and 1 survived with the disease during the
follow-up period. Patients who showed only local failures did not die, and only those who showed
regional failures or distant metastases died. The 14 patients who received RT did not show any local
failure. However, two of them showed regional failures and died within six months after treatments
that revealed regional failures and lung metastases. There were four intercurrent deaths. One patient
died of end stage renal disease, one died of stomach cancer and remaining patients died of other

chronic diseases.

Risk group analysis

Fifty-seven patients had an invasion depth over 0.5 cm or a grade of moderate-to-poor, and all the
recurrences were found in this group. These patients were divided into those who had received RT and
those who had not. The recurrence rates of the two groups were reviewed, and the results are shown in
Table 4. Although there was no statistically significant difference among the recurrence rates, there

was no local failure in the group that received RT.



DISCUSSION

This study retrospectively observed the treatment results of patients with oral tongue cancer in
relatively early stages corresponding to T ,Ng.;. Operative treatments have been primarily performed

for early oral tongue cancers, and, although there have been some reports that five-year survival rates

of stage I-II diseases were 80% or higher [9]. Rusthoven et al. reported the five-year survival and

cause-specific survival rates of stage I and II oral tongue cancers as 60.9% and 83.5 %, respectively,

and in other oral cavity subsites as 64.7% and 94.1%, respectively, based on the patient SEER

database [10]. Although the prognosis of oral tongue cancers was poorer than that of cancers in other

oral cavity sites, in this study, the five-year OS and DFS were shown as 80.8% and 80.2%,
respectively, far better than those from other reports. This is thought to be due to the appropriate RT

performed in this institute against early tongue cancers along with operative treatments.

Although primary RT and surgery are potential treatment options for oral tongue cancer, most oral

tongue cancers are treated surgically [1]. Currently, RT is often used in addition to surgery and tends

to be given postoperatively, often because of unfavorable histology. Many oncologists would
recommend adjuvant RT for large tumors if surgical margins are close to or involved with the tumor
or after neck dissection where there are many positive nodes. In this study, RT was performed
according to the opinions of surgeons, rather than to certain criteria, and, consequently, determining
the role of RT was difficult. The 14 patients who were treated by RT constituted too small a sample
for significant analysis. Thus, comparison of the results of patients who received RT with the results
of those who did not may not be meaningful. However, no local failure occurred among patients who
had exhibited risk factors and had received RT. Although this result was not indicated to be
statistically significant because the number of patients was not large enough, it may become a finding

helpful in performing radiation therapy against early tongue cancers later.



Recently, awareness of the frequency of occult node metastases in early tongue cancer has increased,

and researchers have attempted to identify molecular markers predictive of occult node metastases

[11]. The lymphatic system of the oral tongue shows extensive communication across the midline, so

carcinomas of the oral tongue can metastasize bilaterally. The regional recurrence rate of the untreated

NO neck was found to be between 30 and 47% for early T1-T2 carcinoma [12], and which has led

many authors to propose elective neck dissection. Many institutes have reported that improved neck

control and increased survival rates have been achieved by adopting elective neck dissections [13].

Nodal recurrence in the contralateral neck is a significant cause of regional failure after elective
ipsilateral neck dissection, and postoperative irradiation is recommended for cases of more than three
positive nodes or in the presence of extra capsular invasion. Elective neck irradiation is advantageous
in that it can be used as an alternative to neck dissections or to treat both sides of the neck after a neck

dissection. In many reports, elective whole neck irradiation provided higher control rates, as

compared to patients managed with limited or no neck treatment [14]. In the current study, among the

57 patients with risks, regional failures were observed in 13 patients of 44 (29%) with no neck
irradiation and in 2 patients of 13 (15%) treated with neck irradiation. Although this result is not
statistically significant, fewer regional failures occurred in cases where adjuvant RT was performed in
the neck area. Studies to elucidate the role of RT in relation to regional recurrences, as well as local

recurrences, should be continued.

Risk factors for recurrence in oral tongue cancer include an infiltrating pattern of tumor growth,

diffuse histological invasion, and a tumor within 5 mm of the resection margin [15]. This study has

retrospectively analyzed prognostic factors for patients with T,,Ny; OSCC treated primarily by
surgery in an attempt to define more exactly a subgroup at high risk for recurrence. A number of histo-
pathological parameters were evaluated to identify patients at high-risk for locoregional control and

survival, including tumor grade, depth of invasion, tumor size, and the status of the resection margin.
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In this study, depth of invasion and tumor grade seemed to affect the DFS and OS rates. Al-Rajhi et al.

reported that tumor thicknesses affected prognoses, and that lesions less than 10 mm had remarkably

favorable prognoses [16]. However, the critical tumor thickness limit varied from 2 to 10 mm in

different studies [15]. There is no agreement on the appropriate tumor thickness below which elective
treatment should not be recommended. With regard to tumor grade, Arduino et al. reported that
histological grading was related, as an independent factor, in predicting survival in patients with oral

squamous cell carcinoma [17]. In this study, tumor grades were shown to be factors related to OS and

DSF rates. Therefore, aggressive treatments should be considered for patients with these risk factors.

Although the combination of chemotherapy with surgery and RT has improved cure rates in some
other head and neck cancers, its role in the management of oral cavity tumors is not clear. Some

advocate its use in young patients, when there are multiple involved cervical nodes, and in the
presence of adverse histological features [5]. Although no survival benefit has been confirmed to date,
the results of studies involving large series are awaited. The past decade has seen the advent of
intensity-modulated radiotherapy (IMRT) to treat head and neck cancer. Toxicity and locoregional

control rates have been promising [18-19]. Gomez et al. advocate using IMRT when available for all

patients treated in the postoperative setting for oral cavity, because acceptable acute toxicity of normal

structures has been found with at least similar (if not superior) outcomes for local control [20]. In this

study, of 14 patients who received RT, three received IMRT. Although it was difficult to analyze
toxicity due to the limitation of the retrospective study, the patients who received IMRT showed
tolerable toxicity. Radiation to the oral cavity can develop complications and affect patients’ quality
of life. Further studies with larger numbers of patients are necessary and should include the follow-up

data of complications in addition to the disease status and survival.
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There are several limitations in this study because it is retrospective. The number of patients was
small enough that further analysis may yield additional possible adverse prognostic factors, such as
ECS and PNI, which were not statistically significant in this study. Also difficult is to evaluate the
importance of PORT in early oral tongue cancer because of the small number of irradiated patients.
However, this study has summarized results of therapy targeting T;,Ny; OSCC in order to elucidate

prognostic factors and improve postoperative clinical applications of RT.
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CONCLUSION

In T,,Np; OSCC, factors that significantly associated with prognosis after primary surgery were
poor tumor differentiation and deep invasion depths over 0.5 cm. PORT was not significantly related
to clinical outcomes in T, ,Ny; OSCC. Although not statistically significant, notably, no local failure
occurred in the patients who received PORT in the high-risk group. PORT should therefore, be

considered in early oral tongue cancer patients with high-risk pathologic features.
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Figure Legends

Figure 1. Kaplan-Meier plots of overall and disease-free survival. Five-year survival rates were 80.8%

and 80.2%, respectively.
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Table 1. Patient’s characteristics (n=86)

Characteristics No. of cases %

Age (year) <55 38 44
>55 48 56

Gender Male 48 56
Female 38 44

Performance ECOG 0 23 27
ECOG 1 63 73

T classification Tl 55 64
T2 31 36

N classification NO 72 84
N1 14 16

Stage I 50 58
II 22 26

I 14 16

Grade Well 52 61
Moderate-poor 34 39

Invasion depth (cm) <05 48 56
>0.5 38 44

Resection margin Negative 65 76
Close (< 0.5 cm) 19 22

Positive 2 2

Lymphovascular invasion Yes 3 4
No 83 96

Perineural invasion Yes 3 4
No 83 96

Radiotherapy Yes 14 16
No 72 84

Op of primary site Simple excision 11 13
Hemiglossectomy 66 77

Wide excision 9 11

Neck dissection Yes 64 74
No 22 26

Abbreviations : ECOG = Eastern Cooperative Oncology Group.
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Table 2. Univariate analysis of five-year disease-free survival (DFS), local recurrence-free survival
(LRFS), regional recurrence-free survival (RRFS), distant metastasis—free survival (DMFS) rate, and
overall survival (OS) rate.

5-year DFS 5-year LRFS 5-year RRFS 5-year DMFS 5-year OS

(%) pvalue (%) pvalue (%) pvalue (%) pvalue (%) pvalue

Age (year) 0.233 0.239 0.712 0.312 0.789
<55 84 97 84 89 84
>55 77 87 78 93 77
Performance 0.718 0.162 0.44 0.692 0.421
ECOG 0 87 100 87 87 87
ECOG 1 77 88 78 94 78
T classification 0.331 0.575 0.101 0.856 0.186
Tl 84 91 85 96 86
T2 74 94 73 83 71
N classification 0.725 0.963 0.52 0.856 0.186
NO 81 92 82 91 83
N1 79 93 79 92 67
Stage 0.568 0.685 0.218 0.228 0.151
I 85 90 86 96 87
I 72 96 72 82 73
I 79 93 79 92 67
Grade 0.005 0.015 0.013 0.024 0.001
Well 88 95 89 96 91
Moderate-poor 69 86 69 84 65
Invasion depth (cm) 0.018 0.166 0.008 0.201 0.023
<05 92 98 92 96 92
>0.5 66 83 66 87 66
Resection margin 0.186 0.624 0.081 0.292 0.360
Negative 84 92 86 94 84
Close (< 0.5 cm) or 65 89 62 86 67
positive
Lymphovascular invasion 0.358 0.686 0.292 0.043 0.586
Yes 67 100 67 67 50
No 81 91 82 93 82
Perineural invasion 0.662 0.135 0.598 0.602 0.283
Yes 67 67 50 100 67
No 81 93 82 91 81
Radiotherapy 0.475 0.161 0.775 0.548 0.647
Yes 86 100 86 86 86
No 79 90 80 93 80
Operation of primary site 0.284 0.608 0.775 0.548 0.647
Simple excision 74 83 74 100 81
Hemiglossectomy 78 82 80 89 81
Wide excision 100 100 100 100 100
Neck dissection 0.534 0.556 0.518 0.898 0.882
Yes 82 93 83 92 81
No 76 88 75 90 80

Abbreviations : ECOG = Eastern Cooperative Oncology Group
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Table 3. Multivariate analysis of overall survival and disease-free survival rate

Overall survival rate

Disease-free survival rate

HR (95% CI) p value HR (95% CI) p value
QGrade
(well vs. mod-poon) 6.93 (2.23-21.56) 0.001 4.16 (1.55-11.18) 0.005
Invasion depth 3.94 (1.39-11.14) 0.01 351 (1.31-9.46) 0.013

(<0.5vs.>0.5)

Abbreviations: HR = hazard ratio; CI = confidence interval.
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Table 4. Disease recurrence in the risk group according to radiation therapy

Radiation therapy (n=13)  No radiation therapy (n=44)

No. of patients % No. of patients % p value
Local recurrence 0 0 8 18 0.107
Regional recurrence 2 15 13 29 0.252
Distant recurrence 2 15 6 14 0.591
Total recurrence 2 15 16 36 0.137
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