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Introduction

Annually, approximately 300,000 people worldwide 
develop oral  cancer (1) .  The majority of oral 
malignancies arise from epithelial tissue, and squamous 
cell carcinoma is the predominant tumor type (2). 
The most common subsite of oral squamous cell 
carcinoma (OSCC) in Japan is the oral tongue, and 
the estimated frequency of oral tongue squamous cell 
carcinoma (OTSCC) is 60% (3). Although the oral 
tongue can be inspected directly, it is often diagnosed 
in its advanced stages. The oral tongue controls 
functions such as mastication, taste, articulation, and 
deglutition; hence, the treatment of OTSCC has a 
great impact on the postoperative dysfunction as well 
as life prognosis. Despite advances in diagnostics and 
therapeutic techniques, the survival rate of OSCC has 
only improved by 5% in the past 20 years, and the 5-year 
survival rate of OSCC is 60% (4).
 Few reports have examined the course of treatment 
and prognosis in patients with OTSCC. This study 
aimed to evaluate the series of treatments for OTSCC 
and their outcomes in a single institution.

Patients and Methods

Between January 2008 and December 2017, 778 patients 
with OSCC underwent radical surgical treatment at the 
Department of Oral and Maxillofacial Surgery of the 
Tokyo Medical and Dental University (Tokyo, Japan). 
Among these patients, 432 (55.5%) had OTSCC. The 
observation period was set from the date of treatment 
initiation to December 31, 2019, and the mean follow-
up period was 70.5 months (range, 1.6-141.4 months). 
Patients with multiple oral cancers and treated with 
brachytherapy were excluded. Clinicopathological 
information including age, sex, TNM classification 
(Union for International Cancer Control 7th edition), 
treatment, and outcomes were obtained from medical 
charts. Speech intelligibility was assessed using a 
hundred monosyllable Japanese speech intelligibility 
test (5), and each patient read all items on the list twice. 
Five independent listeners scored speech intelligibility, 
and the mean scores of three of these listeners (excluding 
the highest and lowest scores) were used as a measure of 
speech intelligibility.
 Survival curves were estimated according to the 
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Kaplan-Meier method, and differences were examined 
using the log-rank test. The analyses were performed 
using PASW Statistics version 25 (SPSS Inc., Chicago, 
IL, USA).
 This study was conducted following the Declaration 
of Helsinki and was approved by the ethics committee 
of the Tokyo Medical and Dental University, Faculty of 
Dentistry (No. D2015-600).

Results

Initial treatment for primary site and neck

There were 264 males and 168 females among the 
432 patients, and the mean age was 57.8 years (range, 
21-86 years). Among both males and females, the 
highest number of patients were in their 60s (65 and 38 
patients, respectively). Tumor clinical stages were stage 
I in 235 patients, stage II in 108 patients, stage III in 40 

patients, and stage IVA in 49 patients (Table 1).
 The initial treatment for the primary cancer 
consisted of surgery alone in 360 patients, adjuvant 
therapy in 36 patients, neoadjuvant therapy in 17 
patients, and adjuvant and neoadjuvant therapy in 19 
patients (Table 1). Neoadjuvant therapy consisted of 
chemotherapy in 16 patients and chemoradiotherapy in 
20 patients. As for adjuvant therapy, 11 patients received 
chemotherapy, 14 patients received radiotherapy, and 
30 patients received chemoradiotherapy.
 Initial surgical treatment for the primary site consisted 
of partial glossectomy in 348 patients, hemiglossectomy 
in 58 patients, and total or subtotal glossectomy in 
26 patients. We performed combined adjacent tissue 
resection for 18 patients in the hemiglossectomy group 
(combined marginal mandibulectomy in 5 patients, lateral 
pharyngectomy in 11 patients, and both in 2 patients) 
and 14 patients in the total or subtotal glossectomy 
group (combined marginal mandibulectomy in 6 
patients, lateral pharyngectomy in 4 patients, and both 
in 4 patients). Table 2 shows the reconstruction type of 
the primary site. Primary closure was the most common 
type in the partial glossectomy group (82.8%), radial 
forearm flap in the hemiglossectomy group (84.5%), 
and rectus abdominis myocutaneous flap in the total or 
subtotal glossectomy group (65.4%).
 Six patients had histopathologically positive margins 
on the surgical specimen of the primary tumor, 5 patients 
underwent additional resections, and 1 patient received 
chemoradiotherapy. None of the patients had local 
recurrence.
 Neck dissection was performed in 127 patients as 
the initial treatment. In these patients, 74 underwent 
therapeutic neck dissection (62 unilateral, 12 bilateral) 
and 53 underwent elective neck dissection (Table 1). 
Among patients who underwent therapeutic neck 
dissection, 61 (82.4%) had cervical lymph node 
metastases identified pathologically; in contrast, among 
those who underwent elective neck dissection, 13 patients 
(24.5%) had cervical lymph node metastases. Thirty-
nine patients, excluding 2 patients who had primary 
recurrence, developed subsequent cervical lymph node 
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Table 1. Characteristics of patients

Variables

Sex
    Male
    Female
Age years (mean)
Stage
    I
    II
    III
    IVA
Treatment for primary
    Surgical only
    Adjuvant therapy
    Neoadjuvant therapy
    Adjuvant and neoadjuvant therapy
Neck dissection
    Therapeutic neck dissection
    Elective neck dissection
    Subsequent neck dissection
Type of recurrence
    Local recurrence
    Regional recurrence
    Locoregional recurrence

Patients

264
168

21-86 (57.8)

235
108
  40
  49

360
  36
  17
  19

  74
  53
  37

  17
  22
    6

Table 2. Initial treatment of primary site and reconstruction

Variables

Primary closure
STSG
PGA sheet
Artificial dermis
RF flap
ALT flap
TFL flap
RA flap
LDMC and scapular flap

288
15
16
2

27
-
-
-
-

(82.8%)
(4.3%)
(4.6%)
(0.6%)
(7.8%)

(0%)
(0%)
(0%)
(0%)

ALT: anterolateral thigh; LDMC: lattissimus dorsi musculocutaneous; PGA: polyglycolic acid; RA: rectus abdominis myocutaneous; RF: radial 
forearm; STSG: split thickess skin graft; TFL: tensor fasciae latae.

Partial glossectomy
(n = 348)

-
1
1
-

49
2
1
3
1

(0%)
(1.7%)
(1.7%)

(0%)
(84.5%)
(3.4%)
(1.7%)
(5.2%)
(1.7%)

Hemiglossectomy 
(n = 58)

-
-
-
-
4
2
3

17
-

(0%)
(0%)
(0%)
(0%)

(15.4%)
(7.7%)

(11.5%)
(65.4%)

(0%)

Total or subtotal glossectomy 
(n = 26)
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for the additional surgical group was 78.6%. Distant 
metastases were found in 19 patients (4.4%), 9 of which 
gained locoregional control.

Postoperative function

The speech intelligibility test was performed in 296 
patients (68.5%), and the mean period from surgery to 
speech evaluation was 21.6 days (range, 3-143 days). 
The mean scores were 92.9% (range, 41.0-100%) in 
the partial glossectomy group (n = 216), 79.1% (range, 
32.7-97.3%) in the hemiglossectomy group (n = 55), 
and 49.0 % (range, 24.3-83.3%) in the total or subtotal 
glossectomy group (n = 25).
 The mean time from initial surgery to oral food 
intake was 6.0 days (range, 0-27 days) in the partial 
glossectomy group, 22.0 days (range, 6-92 days) in 
the hemiglossectomy group, and 29.2 days (range, 14-
127 days) in the total or subtotal glossectomy group, 
excluding 4 patients who were fed via percutaneous 
endoscopic gastrostomy (PEG). The four patients 
who underwent PEG consisted of 2 patients with 
hemiglossectomy, 1 patient with subtotal glossectomy, 
and 1 patient with total glossectomy.

Outcomes of surgical treatment of OTSCC

The cumulative 5-year overall survival and disease-
specific survival (DSS) rates for OTSCC were 91.1% 
and 92.8%, respectively. The rate of DSS for each stage 
was 96.6% in stage I, 93.9% in stage II, 84.1% in stage 
III, and 79.0% in stage IV (Figure 1). The rate of DSS 
with cervical lymph node metastases was 76.6% (n = 
111) and 98.2% in negative lymph nodes metastasis 
(n = 321) (p < 0.01) (Figure 2). DSS rates were also 
calculated for the metastatic pattern of the cervical 
lymph nodes. The rates for single and multiple lymph 
node metastases were 89.9% (n = 47) and 66.9% (n = 
64) (p = 0.013), with and without extranodal extension 
were 68.1% (n = 59) and 85.2% (n = 52) (p = 0.011), 
single and multiple levels of metastases were 89.1% 

metastases. The mean duration of metastases, which 
appeared clinically was 8.5 months (range, 0.7-32.9 
months). In these patients, 37 underwent therapeutic 
neck dissection and the other 2 were treated in other 
institutions. Among the 37 patients, 12 were treated 
with adjuvant therapy.
 Among the 164 patients who underwent neck 
dissection, 111 had histopathological lymph node 
metastases. Of these, 94 patients had unilateral neck 
dissection and 17 patients had bilateral neck dissection. 
The patterns of cervical lymph node metastases are 
shown in Table 3. In the ipsilateral site, level IIa was 
the most common (71.2%), while level Ib was the most 
common in the contralateral site (7.2%). There was a 
low frequency of metastases to the ipsilateral levels IIb 
(3.6%), IV (8.1%), and V (2.7%), and were found in 
only 13 patients. The mean number of metastatic lymph 
nodes in patients with levels IIb, IV, and V regional 
metastases was 10.5 (range, 3-28), and 5 out of 13 
patients developed distant metastases. Skip metastasis 
to level III, without involvement of levels I or II, was 
confirmed in 9 patients (8.1%). Metastases outside the 
regional lymph nodes were observed in 15 patients. 
Thirteen patients had metastasis to the lingual nodes, 
while there was one patient each who had metastasis 
to the intraglandular parotid nodes and paratracheal 
nodes. Lastly, 8 out of 15 patients developed distant 
metastases.

Recurrence and salvage treatment

Seventeen patients had local recurrences, 22 had 
regional recurrences, and 6 had locoregional recurrences. 
The recurrence rate of OTSCC was 10.4%. In local 
recurrences, 11 patients underwent additional surgical 
treatment and 10 patients were salvaged. Conversely, 
in the 6 patients who received chemotherapy and/or 
radiotherapy, only 2 survived. In regional recurrence, 
17 patients had recurrence beyond the dissected field. 
Sixteen patients underwent surgery, of which 11 were 
salvageable. Six patients who received chemotherapy 
and/or radiotherapy had unfavorable outcomes. In 
locoregional recurrence, only one patient could be 
salvaged with neck surgery and proton radiation 
therapy to the primary recurrent tumor. The overall 
salvage rate for recurrent cases was 46.7%, and the rate 
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Table 3. Level of metastatic lymph nodes (n = 111)

Level

Ia
Ib
IIa
IIb
III
IV
V
Others

Ipsilateral

16
46
79
4

39
9
3

15

(14.4%)
(41.4%)
(71.2%)
(3.6%)

(35.1%)
(8.1%)
(2.7%)

(13.5%)

Contralateral

3
8
3
-
4
1
-
-

(2.7%)
(7.2%)
(2.7%)

(0%)
(3.6%)
(0.9%)

(0%)
(0%)

Figure 1. Kaplan-Meier estimates of disease-specific 
survival (DSS) among patients with oral tongue squamous 
cell carcinoma (OTSCC) according to the tumor clinical 
stage.
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(n = 62) and 60.3% (n = 49) (p = 0.002), and with and 
without lower neck involvement (level IV and/or V) 
were 42.4% (n = 11) and 80.4% (n = 100) (p = 0.005), 
respectively (Figure 3).

Discussion

The morbidity of oral cancers and the frequency of 
occurrence by subsite vary by country, race, and lifestyle. 
The incidence of oral cancer in Japan is reported to be 1% 
of all cancers, and the number of patients is increasing 
with the age of the population (4). In Western countries, 
the number of patients with oral cancer among young 
people and nonsmokers is on the rise (6), but no such 
trend has been observed in Japan.

 Surgical resection of the oral tongue impairs its 
primary functions such as articulation, mastication, and 
swallowing. In partial glossectomy or hemiglossectomy 
resection cases, it is desirable to reconstruct the tongue 
without impairing the function of the remaining 
tongue. In total or subtotal resection cases, on the 
other hand, it is desirable to reduce the space between 
the reconstructed tongue and the palate to restore 
articulation and swallowing functions (3). For this 
reason, the radial forearm flap is often used in patients 
with hemiglossectomy of the tongue (7) and the rectus 
abdominis myocutaneous flap is used in patients with 
total or subtotal resection of the tongue (8). Our strategy 
of reconstruction according to the extent of resection 
was similar to these results.
 As an assessment of function after tongue resection 
and reconstruction, we tested for articulatory function. 
It is clear from the present study that as the extent of 
resection increases, articulatory function declines. 
Similarly, the time until initiation of oral food intake 
varies with the extent of resection. At our facility, 
the swallowing function is assessed postoperatively 
by video fluoroscopy, and indirect training, direct 
training, and use of palatal augmentation prosthesis are 
performed as needed. This allows most patients to eat 
through the oral route before they leave the hospital. 
In addition to the type of flap, the design of the flap 
and the method should be considered to achieve good 
postoperative oral function. In reconstruction of a large 
excision of the tongue, a protuberant shape is useful 
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Figure 2. Kaplan-Meier estimates of disease-specific 
survival (DSS) among patients according to the presence 
or absence of the cervical lymph node metastasis.

Figure 3. Kaplan-Meier estimates of disease-specific survival (DSS) among patients according to the metastatic pattern 
of the cervical lymph nodes. (A) Single and multiple lymph node metastasis. (B) With and without extranodal extension. (C) 
Single and multiple levels of metastasis. (D) With and without lower neck (level IV and/or V) metastasis.
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in preserving swallowing and articulation function 
after surgery (9,10), and laryngeal suspension is also 
performed to prevent subsidence of the reconstructed 
tongue (11).
 There is a lack of consensus regarding elective 
neck dissection. Although the metastasis rate of 
patients undergoing elective neck dissection in this 
study was 24.5%, the metastatic rate in early stage 
cancers is unknown because our institution performs 
elective neck dissection in cases of locally advanced 
cancer that require free flap reconstruction. Even after 
elective neck dissection, cervical recurrence can occur 
(12), and further studies on the indications for elective 
neck dissection, the extent of dissection, postoperative 
treatment, and follow-up are needed. Cervical lymph 
node metastasis in oral cancer was more common in 
levels I and II (13), which was also the case in the 
present study, metastasis to regions with low frequency 
of lymph node metastasis, such as level IIb, IV, and V, 
tended to show distant metastases. Risk factors involved 
in neck failure include multiple cervical lymph node 
metastases, extranodal extension, metastases to multiple 
levels, and lower neck metastases (14,15). In the present 
study, significant differences were found for all factors; 
however, the analysis of poor prognostic factors in this 
study included both patients who received adjuvant 
therapy and those who did not. Adjuvant therapy is 
often administered to patients who have poor prognostic 
factors, and it is assumed that there are some factors 
that cannot be controlled even with adjuvant therapy; 
hence, future research should focus on resistance to 
adjuvant therapy.
 Surgery is generally the treatment of choice for 
recurrent cancer because it offers a better prognosis 
than other therapies if the cancer is resectable (16). We 
surgically treated 28 out of 45 patients with recurrence 
and 22 had favorable outcomes. In contrast, the 
prognosis for unresectable recurrent tumors is poor, 
with a low survival rate. It is more important to detect 
recurrence when surgical treatment is possible. At our 
institution, CT or PET/CT are routinely performed 
once or twice a year for at least 2 years after primary 
treatment or neck dissection.
 In recent years, comprehensive analyses of gene 
mutations in head and neck squamous cell carcinoma 
(HNSCC) including OSCC have also been conducted, 
revealing substantial information about the genomic 
alterations in HNSCC (17). We also reported that 
receptor tyrosine kinase amplification or co-expression 
of EGFR and MET was associated with poor prognosis 
(18,19). However, these findings have not yet been 
translated into clinical applications. Further research is 
needed to explore biomarkers for treatment tolerance and 
prognosis prediction, and their clinical applications to 
implement precise medical care by stratifying patients in 
oral cancer.
 In conclusion, careful follow-up is necessary to 

detect recurrent primary tumors at a stage when surgical 
treatment can still be performed. Tumor cells in OTSCC 
often metastasize to cervical lymph node levels Ia and 
IIa. However, metastasis to level IIb and the lower 
cervical region was also found in patients with multiple 
metastases, and occult metastases were found in locally 
advanced cases. Cervical lymph node status is one of the 
most important prognostic factors in OTSCC. Finally, 
further studies regarding treatment strategies are needed 
in the future.
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