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Background and Objectives We analyzed treatment results among stage III oral tongue
squamous cell carcinoma (OTSCC) patients and performed subgroup analyses according to
the depth of invasion (DOI) and node positivity.

Subjects and Method We retrospectively analyzed the medical records of 87 stage III
OTSCC patients.

Results A total of 32 recurrences occurred during the study period, eight cases of local re-
currence, 12 cases of regional recurrence, eight cases of distant metastasis, and four cases of
loco-regional recurrence. During the study period, 27 patients died due to disease progression.
The 5-year recurrence-free survival of the patients was 62.9%, and the 5-year disease-specific
survival (DSS) was 75.3%. When prognostic factors related to disease recurrence and survival
were analyzed through univariate and multivariate analyses, only the N classification was sig-
nificantly associated with patient survival (hazard ratio 0.36, confidence interval 0.14—0.91).
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Introduction

Oral cavity squamous cell carcinoma (OCSCC) is the ninth
most common malignancy worldwide.” Oral tongue squa-
mous cell carcinoma (OTSCC) is the most common type of
OCSCC and has a poorer prognosis than OCSCC in other ar-
eas of the oral cavity. The depth of invasion (DOI) is an im-
portant prognostic factor related to patient survival, with a
higher DOI associated with a higher risk of nodal metastasis,
recurrence, and OCSCC-related death.” The 7th American
Joint Cancer Committee (AJCC) staging system reflected
only tumor size and disease extent for the T classification,
but DOI is newly included in the revised 8th AJCC staging
system.” Also, because extranodal extension (ENE) is newly
reflected in the N classification of 8th AJCC staging system,
cases of metastatic lymph node (LN) with ENE findings have
been upstaged to N2a or N3b. Accordingly, all OTSCC pa-
tients classified as stage I1I do not have ENE findings known
as a major risk factor. Because patients with a tumor size
>4 cm, DOI >10 mm, or N1 are classified as stage III OTSCC,
they inevitably have heterogeneity in terms of the composi-
tion of patients within the same stage group. Therefore, it is
necessary to investigate whether specific subgroups among
them show distinctive prognosis difference. In this study, we
analyzed the treatment outcomes of stage [1I OTSCC patients
and performed subgroup analysis according to DOI and node
positivity. We also analyzed clinical implication of single LN

metastasis and adjuvant radiotherapy in these patients.

Subjects and Methods

This study was conducted on patients diagnosed with
OTSCC who underwent surgery at Severance Hospital be-
tween June 2005 and January 2020. Yonsei University’s In-
stitutional Review Board approved the retrospective study
(2020-3627-001) and waiver of informed consent of patients
due to it’s retrospective design. The inclusion criteria are as
follows: 1) Patients who were histologically diagnosed with
OTSCC and underwent surgery and 2) patients with stage I11
OTSCC (pT1-3NO or pT1-3N1). The exclusion criteria were as
follows: 1) Patients who had previously undergone surgery
or radiotherapy in the head or neck area, 2) OTSCC patients
with stage I-II or stage IV disease, and 3) patients with dis-
tant metastases at the initial visit.

Patient age, sex, smoking history, etc., were analyzed ret-
rospectively from medical records, along with the following
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pathological information: histologic grade, surgical margin
status, lymphovascular invasion (LVI), perineural invasion
(PNI), ENE, tumor size, and DOI. During the study period,
disease recurrence was evaluated and classified as local, re-
gional, or distant metastasis according to the site of recur-
rence. The period between the initial treatment and disease
recurrence detected in an imaging study or histologic exami-
nation was defined as the period of recurrence. Patient mor-
tality was evaluated, and disease-specific survival (DSS) was
analyzed by classifying whether death was caused by a dis-
ease or something else. Recurrence was defined as a second-
ary primary tumor when it occurred more than 2 cm away
from the index tumor or more than 5 years after the index
tumor. The incidence of a second primary lesion was inves-
tigated during the study period.

All patients enrolled in this study underwent surgery with
therapeutic purposes. Depending on the size and location of
the lesion, hemi- or subtotal glossectomy was performed. For
cNO cases, elective neck dissection of levels I-III was per-
formed, and for cN1 cases, therapeutic neck dissection was
performed. Adjuvant therapy was considered in the presence
of positive/close margin, LVI, PNI, ENE, or T3—4 disease.
Adjuvant therapy can reduce the risk of recurrence and dis-
ease-related mortality in high-risk patients, but it can be ac-
companied by treatment-related morbidity. Among patients
with a single LN metastasis without major risk factors such
as ENE or a positive margin, adjuvant therapy was omitted
in selected patients after a sufficient explanation of its risks
and benefits.

Clinical information, pathologic information, recurrence,
recurrence date, recurrence cause, death, cause of death, date
of death, etc. were collected and analyzed. Univariate and mul-
tivariate analyses were performed to investigate the prog-
nostic factors affecting recurrence and patient survival. We
evaluated the difference in categorical variables between two
independent groups using chi-square or Fisher’s exact test.
An independent two-sample t-test was used to evaluate the
differences in continuous variables between two independent
groups. The multivariate Cox proportional hazards regression
model has been used to simultaneously evaluate the effects of
several factors on distant metastasis and patient survival. The
Kaplan-Meier curve was used to analyze disease-free sur-
vival, and the survival results were evaluated using a log-rank
test. A p-value<0.05 was considered to represent statistical sig-
nificance. Statistical analyses were performed using SPSS
18.0 for Windows (SPSS Inc., Chicago, IL, USA).



Results

We enrolled 87 patients with stage I[II OTSCC in this study,
of whom 53 (60.9%) were male and 34 (39.1%) were female.
The mean age of the patients was 53.2 years (range, 24—75).
Tumor staging was evaluated using the 8th AJCC staging sys-
tem. Out of the total patients, 5 patients (5.7%) were classified
as T1, 21 patients (24.1%) as T2, and 61 patients (70.1%) as
T3 based on the T classification. Tumor differentiation was
assessed, and we found that 34 patients (39.1%) had well-dif-
ferentiated tumors, 27 patients (31.0%) had moderately dif-
ferentiated tumors, 5 patients (5.7%) had poorly differentiat-
ed tumors, and for 21 patients (24.1%) tumor differentiation
was unknown. Surgical margins were assessed, and we found
that 83 cases (95.4%) had negative margins, while 4 cases
(4.6%) had positive margins. LVI was found in 12 patients
(13.8%), and PNI was found in 28 patients (32.2%). DOI was
determined, and 26 cases (29.9%) had a DOI of <10 mm, while
61 cases (70.1%) had a DOI of >10 mm. Adjuvant therapy was
administered to 39 patients (44.8%), with radiotherapy alone
given to 19 patients and concurrent chemoradiotherapy given
to 20 patients. During the study period, we observed 32 recur-
rences, including 8§ cases of local recurrence, 12 cases of re-
gional recurrence, 8 cases of distant metastasis, and 4 cases of
loco-regional recurrence. Disease progression led to the death
of 27 patients during the study period. Two patients received
additional therapy because a second primary malignant le-
sion developed in another area of the head or neck during the
follow-up period. The 5-year recurrence-free survival (RFS)
rate among the patients was 62.9%, and the S-year DSS rate
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was 75.3% (Fig. 1). Other clinical information for the patients
is summarized in Tables 1 and 2.

When examining prognostic factors related to disease re-
currence, no significant correlation was found in the univari-
ate analyses for any clinical or pathologic factors (Table 3).
Additionally, in the multivariate analysis using variables with
a p-value of 0.3 or less in the univariate analysis, no signifi-
cant prognostic factors related to disease recurrence were ob-
served (Table 4). However, when analyzing prognostic factors
related to mortality, the N classification showed a statistical-
ly significant correlation in the univariate analysis (Table 5).
This significant association remained even in the multivari-
ate analysis that included only variables with a p-value of 0.3
or less in the univariate analysis (Table 4).

In survival analyses based on two important prognostic
factors - DOI (<10 mm vs. >10 mm) and N classification (NO
vs. N1) - a statistically significant difference was observed in
the 5-year DSS of NO patients (87.6%) vs. N1 patients (63.9%).
However, there was no significant difference in the 5-year
DSS of patients with DOI <10 mm (64.3%) vs. DOI >10 mm
(79.8%) (Fig. 2). To evaluate the effect of adjuvant therapy
on treatment outcomes, a subset analysis was conducted on
NI patients without other poor prognostic factors such as
LVI, PNI, or ENE. Among these patients, the 5-year DSS was
90.5% when adjuvant therapy was administered and 63.9%
when adjuvant therapy was not administered, indicating a sta-
tistically significant difference. However, when analyzing the
effect of adjuvant therapy on NO patients without other poor
prognostic factors, the 5-year DSS was 100% when adjuvant
therapy was administered and 85.7% when adjuvant therapy
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Fig. 1. The 5-year recurrence-free survival (RFS) of patients was 62.9% (A), and the 5-year disease-specific survival (DSS) was 75.3% (B).
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was not administered, but this difference was not statistically
significant (Fig. 3).

During the study period, 32 relapses occurred, and upon
analyzing prognostic factors related to treatment outcomes

among relapsed patients in the univariate analysis, only sur-

Table 1. Clinical information of all patients enrolled in the study
(n=87)

Characteristics Value
Sex
Male 53 (60.9)
Female 34 (39.1)
Age
<60 years 55 (63.2)
> 60 years 32 (36.8)
Histologic grade
WD 34(39.1)
MD 27 (31.0)
PD 5(5.7)
Unknown 21 (24.1)
Surgical margin
Negative 83 (95.4)
Positive 4(4.6)
LVI
Yes 12(13.8)
No 75 (86.2)
PNI
Yes 28 (32.2)
No 59 (67.8)
T classification
1 5(5.7)
21(24.1)
61 (70.1)
DOl
<10 mm 26 (29.9)
>10 mm 61 (70.1)
Adjuvant Tx
Surgery alone 48 (55.2)
RTx 19 (21.8)
CCRTx 20 (23.0)
Recur site
Local 8 (25.0)
Regional 12 (37.5)
Distant 8(25.0)
Loco-regional 4(12.5)
Death events 27 (31.0)
2nd primary malignancy 2(2.3)

Data are presented as n (%). WD, well-differentiated; MD,
moderately-differentiated; PD, poorly-differentiated; LVI, lym-
phovascular invasion; PNI, perineural invasion; DOI, depth of
invasion; Tx, treatment; RTx, radiotherapy; CCRTx, concurrent
chemoradiotherapy
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gical treatment showed a significant correlation with patient
survival (Tables 6 and 7). Salvage therapy, which included
surgery, was performed in 21 cases. Eight patients underwent
chemotherapy or radiation treatment, and the remaining 3 pa-

tients did not receive any treatment. The 5-year DSS of re-

Table 2. TNM classification of all patients enrolled study

NO N1
T 0 5
T2 0 21
T3 42 19

Table 3. Univariate analysis of clinic-pathologic factors on 5-year
RFS

No. of pts No. of events

Variables (n=87) (h=32) 5-RFS  p-value

Sex 0.237
Male 53 22 58.8
Female 34 10 69.3

Age 0.539
<60 years 55 19 64.3
> 60 years 32 13 60.4

Smoking history 0.176
Yes 34 15 54.3
No 53 17 68.3

Surgical margin 0.379
Negative 83 30 63.5
Positive 4 2 50.0

LVI 0.364
Yes 12 3 75.0
No 75 29 60.9

PNI 0.374
Yes 28 12 58.4
No 59 20 65.0

T classification 0.871
1 5 2 60.0
2 21 8 60.1
3 61 22 64.3

N classification 0.686
0 42 15 63.8
1 45 17 61.5

DOI 0.855
<10 mm 26 9 64.0
>10 mm 61 23 62.6

Adjuvant Tx 0.262
None 48 21 56.9
Done 39 11 71.8

RFS, recurrence free survival; pts, patients; LVI, ymphovascular
invasion; PNI, perineural invasion; DOI, depth of invasion; Tx,
freatment



lapsed patients after salvage therapy was 42.9% (Fig. 4).

Discussion

The revised 8th edition of the AJCC staging system now
incorporates DOI into the T classification for OTSCC. Tu-
mors larger than 4 cm or with a DOI of 10 mm or more are
classified as T3, which can represent either superficial (DOI
<10 mm) or deep (DOI >10 mm) lesions. Histologically, it is
well known that oral cancer patients with deep lesions (DOI
>10 mm) have a poor prognosis. Therefore, further research
among patients with stage III OTSCC is needed to confirm
whether those with superficial (DOI <10 mm) and deep (DOI
>10 mm) lesions show distinct prognostic differences.*” In
this study, we compared and analyzed patient DSS based on
DOI >10 mm and found no significant differences between
the two groups (DOI <10 mm vs. DOI >10 mm). In a previous
study by Tandon et al., they divided their patient group based
on DOI >10 mm and reported a significant difference in re-
currence survival, but overall survival did not show any sig-
nificant difference. However, due to the small number of pa-
tients, they did not perform subgroup analyses according to
adjuvant therapy, and therefore, we should be cautious when
interpreting their results. Typically, T3 and T4 lesions are con-
sidered high risk, and adjuvant therapy is recommended. How-
ever, it is still unclear whether subgroups by DOI indicate dis-
tinctive prognoses among stage I1I OTSCC patients. Hence,
further research is necessary to investigate the clinical implica-
tions of DOI and to determine the effect of adjuvant therapy on
the survival times of patients with deep lesions (DOI >10 mm).

Because cases with ENE findings are upstaged to N2a or
N3b in the N classification of the 8th AJC staging system,
not all OTSCC patients corresponding to stage III have ENE
findings. We analyzed whether treatment outcomes and pa-
tient survival rates differed according to single LN metastasis
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Table 5. Univariate analysis of clinic-pathologic factors on 5-year
DSS

No. of pts No. of events

Variables (n=87) (h=23) 5-DSS  p-value

Sex 0.680
Male 53 15 74.9
Female 34 76.0

Age 0.127
<60 years 55 12 77.9
> 60 years 32 11 70.8

Smoking history 0.999
Yes 34 76.5
No 53 14 74.4

Surgical margin 0.216
Negative 83 21 76.4
Positive 4 2 50.0

LVI 0.423
Yes 12 2 82.5
No 75 21 74.1

PNI 0.602
Yes 28 70.0
No 59 15 77.6

T classification 0.445
1 5 2 60.0
2 21 64.6
3 61 14 80.1

N classification 0.014
0 42 ) 87.6
1 45 17 63.9

DO 0.255
<10 mm 26 64.3
>10 mm 61 14 79.8

Adjuvant Tx 0.588
None 48 14 72.6
Done 39 9 78.9

DSS, disease-specific survival; pts, patients; LVI, lymphovascular
invasion; PNI, perineural invasion; DOI, depth of invasion; Tx,
freatment

Table 4. Multivariate Cox regression analysis for RFS and DSS on various factors

Variables RFS Ds3
HR 95% Cl p-value HR 95% ClI p-value
Sex 0.915 0.563—1.487 0.720 - - -
Age - - - 0.540 0.233-1.250 0.150
Smoking 1.428 0.581-3.512 0.437 - - -
Margin - - - 0.445 0.100-1.977 0.287
N classification - - - 0.360 0.141-0.917 0.032
Adjuvant Tx 1.216 0.843-1.754 0.296 - - -

RFS, recurrence free survival; DSS, disease-specific survival; HR, hazard ratio; Cl, confidence interval; Tx, freatment
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Fig. 2. The 5-year disease-specific survival (DSS) of N classification and DOI. A: The 5-year DSS of NO patients was 87.6%, and the
5-year DSS of N1 patients was 63.9%, which was a statistically significant difference. B: The 5-year DSS of patients with depth of invasion
(DOI) 10 mm was 64.3%, and the 5-year DSS of patients with DOl >10 mm was 79.8%, which was not a significant difference.
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Fig. 3. The 5-year disease-specific survival (DSS) of N1 and NO patients with or without Adjuvant therapy. A: Among N1 patients, the
5-year DSS was 90.5% when adjuvant therapy was administered and 63.9% when adjuvant therapy was not administered, which was a
statistically significant difference. B: Among NO patients, the 5-year DSS was 100% when adjuvant therapy was administered and 85.7%
when adjuvant therapy was not administered, which was not a significant difference.

in the stage III OTSCC patient group without ENE findings,
and we confirmed a significant difference in the 5-year DSS
between NO and N1 groups. Traditionally, indications for ad-
juvant therapy have been an important issue of debate in
treating OTSCC patients.”™ In particular, there is controversy
over whether adjuvant therapy can be omitted in patients with
a single LN metastasis without major risk factors such as
ENE or a positive margin. In this study, we analyzed the ef-
fect of adjuvant radiotherapy on patient survival among pa-
tients classified as pN1 using the 8th edition AJCC staging
system. We found that when adjuvant therapy was adminis-
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tered to N1 patients without other adverse features, a signifi-
cant improvement was observed in their 5-year DSS. Chen, et
al.” also conducted a study of 243 patients with low/interme-
diate risk pN1 oral cancer and reported no significant differ-
ence according to the use of adjuvant therapy. However, in a
subgroup analysis conducted among OTSCC patients, they
reported that the local and regional RFS of those who received
adjuvant therapy was significantly better than that of those
who did not receive adjuvant therapy. It is known that OTSCC
has a higher loco-regional recurrence rate and lower overall
survival rate and cancer-specific survival rate compared to



Table 6. Univariate analysis of variables for predicting survival in
recurrent cases

Variables No of pts Death events vl
(n=32) (n=19)

Sex 0.141
Male 22 (68.8) 11
Female 10 (31.2) 8

Age 0.471
<60 years 19 (59.4) 10
> 60 years 13 (40.6)

Smoking 0.280
Yes 15 (46.9)
No 17 (53.1) 12

Surgery 0.050
Yes 23 (71.9) 11
No 9(28.1) 8

pts, patients

Table 7. Multivariate Cox regression analysis for predicting sur-
vival in recurrent cases

Variables HR 95% ClI p-value
Sex 2.242 0.663-7.585 0.194
Smoking 0.709 0.198-2.540 0.598
Surgery 3.864 1.438—-10.384 0.007

HR, hazard ratio; Cl, confidence interval

other oral cancers. Therefore, adjuvant therapy is thought to
be beneficial in improving OTSCC patient survival given its
aggressive features."”

During the study period, there were 32 recurrences, with
regional recurrence accounting for 37.5%, local recurrence
25.0%, and distant metastasis 25.0%, and the remaining 12.5%
experiencing loco-regional recurrence. None of the clinical
pathologic factors were significantly correlated with disease
recurrence, and adjuvant therapy after initial treatment did not
show a significant correlation with disease recurrence either.
Although the main cause of treatment failure was regional re-
currence, comparing the disease recurrence patterns between
stage IIT OTSCC patients with NO and N1 did not show a sig-
nificant difference in the disease recurrence site.

Salvage surgery was the only statistically significant factor
in recurrent patients, and among patients who experienced
disease recurrence, the 5-year DSS was only 42.9% after sal-
vage therapy, including surgery, chemotherapy, and radiother-
apy. Therefore, the prevention of disease recurrence is crucial
for improving the survival rate of stage III OTSCC patients,
and efforts should be made to minimize recurrence by setting
the optimal extent for surgery and delineating appropriate in-
dications for adjuvant therapy. In particular, Adjuvant thera-
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Fig. 4. The 5-year disease-specific survival (DSS) of relapsed pa-
tients after salvage therapy was 42.9%.

py should be actively considered in N1 OTSCC patients to
improve their survival regardless of other adverse features.

This study has some limitations that need to be considered.
Firstly, the study was retrospective, which may have intro-
duced selection bias. Additionally, the lack of statistically sig-
nificant association between DOI and prognosis in stage 111
OTSCC patients observed in this study may conflict with pre-
vious research on this issue. Furthermore, since this study was
conducted with a limited number of patients, further studies
with a larger number of patients should be confirmed. Also,
regarding the role of adjuvant therapy in single LN metastasis
of stage IIT OTSCC, we noted a significant improvement in
disease recurrence after adjuvant radiotherapy; however, the
number of patients was too small to draw a concrete conclu-
sion. Therefore, further studies with a larger number of patients
are needed to address this issue.

In conclusion, among stage III OTSCC patients, patients
with single LN metastasis (N1) showed a distinct prognostic
difference from other patients (NO), and the administration of
adjuvant therapy to patients having single LN metastasis with-
out other risk factors significantly improved their 5-year DSS.
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