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Abstract Maxillary gingival squamous cell carcinoma
(MGSCC) occurs rather infrequently, compared to tongue
and mandibular gingival carcinomas, among the cancers of
the oral cavity. Therefore, significant numbers of MGSCC
cases have not been statistically analysed. The aim of this
study is to clarify the prognostic factors for MGSCC. We
performed the statistical analysis of 90 MGSCC cases
primarily treated in our department from 1999 to 2014. The
patients (male: 36, female: 54) were aged between 38 and
93 years, and the mean age was 68.7 years. The number of
patients in each tumour stage according to the TNM clas-
sification was as follows: T1: 15 cases, T2: 32 cases, T3: 13
cases, and T4: 30 cases. Forty-two patients were treated
only by surgery, 5 only by radiotherapy, 3 by preoperative
radiotherapy and surgery, and 40 patients were treated by
combination therapy with preoperative chemoradiotherapy
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and surgery. Neck dissections were performed in 40 cases
including 29 cases (11 primary and 18 secondary cases) of
histopathologically diagnosed lymph node metastases.
Extranodal extension was found in 74.3% cases with
metastatic lymph nodes. The 5-year overall survival rate
was 81.9%. In univariate analysis, the site of occurrence,
stage of tumour, lymph node metastasis, and treatment
contributed to the 5-year survival rate. Multivariate anal-
ysis demonstrated that the site of occurrence (posterior
region) was an independent prognostic factor. Seventeen
deaths occurred due to the primary disease, while three
deaths were caused by other diseases. The posterior region
cancers, according to the classification based on site of
occurrence, were independent predictors of poor 5-year
overall survival rate.
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Introduction

Maxillary gingival squamous cell carcinoma (MGSCC)
occurs rather infrequently compared to mandibular gingi-
val carcinoma [1, 2]. It is more likely to infiltrate the nasal
cavity and maxillary sinus superiorly, which renders it
difficult to determine the extent of the planned resection. It
is rarely associated with cervical lymph node metastasis, as
compared with mandibular gingival carcinoma. However,
when it is associated with cervical lymph node metastasis,
the prognosis is usually unfavourable. Moreover, patients
with MGSCC show lower survival rates than those with
mandibular gingival carcinoma [3, 4]. Therefore, the
management of MGSCC is difficult, and the optimal
treatment modality is still controversial.

An adequate number of reports have documented cases
of combined MGSCC and palatal cancer [5-7]. However,
limited number of sole MGSCC cases have been reported.
Therefore, significant number of MGSCC cases have not
been statistically analysed previously. Hence, we per-
formed the statistical analysis of 90 MGSCC cases pri-
marily treated in our department to clarify the clinical
prognostic factors of MGSCC.

Methods

Ninety patients diagnosed with MGSCC and radically
treated in our department between 1999 and 2014, con-
sisting 36 (40%) men and 54 (60%) women with a mean
age of 68.7 years (38-93 years) were included. Fifteen
(16.7%) patients were in the T1 stage, 32 (35.6%) in T2, 13
(14.4%) in T3, 22 (24.4%) in T4a, and 8 (8.9%) patients
were in the T4b stage of MGSCC and 73 (81.1%) patients
were in the NO stage, 4 (4.4%) in N1, and 13 (14.4%) were
in the N2 stage of MGSCC, according to the 7th edition of
the TNM classification. According to the classification of
MGSCC by site of occurrence, proposed by Ojima et al.,
tumours extending to the soft palate, the medial or lateral
pterygoid muscles, or the pterygoid process are categorised
as the posterior region type, those confined around the
anterior part as the anterior region type, and those in the
molar region are categorised as the molar region type [8].
Of the 90 patients, 10 were anterior region cases (11%), 53
were molar region (59%), and 27 were posterior region
cases (30%). All study protocols were reviewed and
approved by the institutional research ethics committee of

our university. Informed consents were obtained from all
participants in accordance with the institutional ethical
guidelines. According to the approved principles of our
department, we perform surgical treatment for early (T1 to
early T2) and anterior region cancers. By contrast, for
advanced (late stage T2 to T4) and posterior region can-
cers, multidisciplinary combination therapy with preoper-
ative SFU intra-arterial chemoradiotherapy (SFU
100-300 mg for 21 days) with cannulation from the
superficial temporal artery followed by surgical treatment
in the form of maxillary resection and neck dissection is
preferred [9]. The radiation dose is 40-50 Gy for primary
lesions and 30—40 Gy for cervical lymph node metastasis.
The maxillary resection line is determined preoperatively
according to the tumour extension. Univariate analysis was
performed to examine the significance of the following
potential prognostic factors: age (< vs. > 65 years), site of
occurrence (anterior or molar vs. posterior regions), degree
of differentiation (well or moderate vs. poor), stage of
tumour (T1 ~ T4a vs. T4b), nodal metastasis (absence vs.
presence), and treatment (only surgery or radiotherapy vs.
combination of radiotherapy and surgery or combination of
chemoradiotherapy and surgery). The SPSS 22.0 software
(SPSS Inc., Chicago, IL) was used for the statistical anal-
ysis. Survival rates were calculated using the Kaplan—
Meier method. Log rank tests and Chi-square tests were
used to compare the survival rates between groups, and
multivariate analysis was performed using the Cox pro-
portional hazards model. The multivariate analysis was
performed for prognostic factors with a cut-off value of
P < 0.25 by the univariate analysis. The endpoint of uni-
variate and multivariate analyses was the 5-year overall
survival rate. A P-value of less than 0.05 was defined as
statistically significant.

Results

According to the TNM classification, 15 patients (17%)
were in stage I, 29 (32%) in stage II, 12 (13%) in stage III,
25 (28%) in stage IVA, and 9 cases (10%) were in stage
IVB. Forty-two patients were treated only by surgery, 5
only by radiotherapy, 3 by combination of radiotherapy and
surgery, and 40 patients were treated by a multidisciplinary
approach including combination of surgery following
chemoradiotherapy. Histopathologically, 43 cases (47.8%)
were classified as well-differentiated, 39 (43.3%) as mod-
erately differentiated, and 8 cases (8.9%) were classified as
poorly differentiated. Cervical lymph node metastases were
identified in 37 necks of 31 patients. Of these, neck dis-
section was not performed in 2 patients, because they had
inoperable recurrences at other locations. Primary cervical
lymph node metastases were evident in 13 cases, and
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secondary cervical lymph node metastases in 18 cases.
Contralateral cervical lymph node metastases were found
in 6 cases, and all were secondary metastases after initial
neck dissection for the affected cervical lymph nodes. The
number of lymph node metastases was 1 in 16 cases, 2 in 9
cases, 3 in 5 cases, 4 in 2 cases, and 5 in 3 cases, which was
the maximum number of lymph node metastases found on
one side of the neck. Extranodal extension was observed in
26 of 35 cases (74.3%). The 5-year overall survival rate
determined by the Kaplan—-Meier method was 82.0%. The
disease-specific survival rate was 83.3%. The overall sur-
vival rate for cases treated only by surgery (91.5%, n = 42)
was better than that for those treated by combination of
chemoradiotherapy and surgery (79.0%, n = 40); however,
no statistically significant difference was observed. The
5-year overall survival rate according to tumour stage (T
staging) was 93.3% for T1, 88.9% for T2, 74.6% for T3,
76.4% for T4a, and 62.5% for T4b. Statistically significant
differences were observed in survival rates between cases
in T2 and T4b stages only. The 5-year overall survival rate
according to the site of occurrence was 100% for the
anterior region type, 87.4% for the molar region type, and
63.8% for the posterior region type (Fig. 1). The anterior
region cancers showed significantly better survival rates
than the posterior and molar re.gion cancers. The molar
region cancers showed significantly better survival rates
than the posterior region cancers. The 5-year overall sur-
vival rate was significantly better (88.1%) for the cervical
lymph node-negative cases than that (69.9%) for the cer-
vical lymph node-positive cases including secondary
metastasis. According to the degree of differentiation, the
5-year overall survival rate was 88.4% for well-differen-
tiated, 76.3% for moderately differentiated, and 70.0% for
poorly differentiated, with no statistically significant dif-
ferences. The univariate analysis showed that the 5-year
survival rates were significantly worse in patients with
posterior region cancers and cervical lymph node-positive
cases compared to the anterior and molar region cancers
and cervical lymph node-negative cases, respectively
(Table 1). The multivariate analysis demonstrated that site
of cancer (posterior region) was the independent predictor
of 5-year overall survival rate (P = 0.031, hazards ratio:
4.84, 95% confidence interval: 1.01 to 10.18) (Table 2).

Discussion

MGSCC is relatively rare, and few reports have analysed
the treatment strategies and prognostic factors in a signif-
icant number of cases [10]. In addition, since palatal cancer
involving the hard palate and MGSCC show similar clin-
ical findings, some reports have analysed the combination,
but few reports have analysed only MGSCC [11-16]. This
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Fig. 1 Kaplan—-Meier curve. Five-year overall survival rate of
patients with molar region maxillary gingival squamous cell carci-
noma was significantly better than that of patients with posterior
region carcinoma (P < 0.05)

study analysed the management methods and prognostic
factors of MGSCC in 90 cases. Eskander et al. reported that
poor differentiation in tumours was an independent pre-
dictor of disease-specific survival rate [14]. Poeschl et al.
reported that T staging and grading do not have a signifi-
cant impact on long-term survival of patients [6]. Yang
et al. reported statistically significant associations among
patient survival rate and tumour differentiation grade, T
staging, cervical lymph node metastasis, and local recur-
rence [15]. Ojima et al. reported that the posterior region
cancers showed poor prognoses compared with the anterior
and molar region cancers [8]. In the multivariate analysis,
site of occurrence contributed significantly to the survival
rate in our study. Posterior region MGSCCs showed sig-
nificantly poor prognoses compared with the anterior and
molar region types. Nine of 20 cases with poor prognoses
showed locoregional recurrence after the primary surgery,
while 5 of the 9 cases were posterior region cancers. It is
suggested that posterior region cancers show poor prog-
noses due to the difficulties encountered in including suf-
ficient safe areas in resection, in spite of the surgical
margins determined as negative.

Prophylactic neck dissection is recommended in cases of
cervical lymph node metastasis with MGSCC [17-21]. In
our study, 8 patients in the NO stage underwent prophy-
lactic neck dissection, and 64 patients were closely moni-
tored without any treatment. One patient treated with
prophylactic neck dissection developed cervical lymph
node metastasis. In recent years, several reports have rec-
ommended prophylactic neck dissection even in early
stages [1, 20, 22]. Moratin et al. suggested the concept of
prophylactic neck dissection in early tumours with
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Table 1 Univariable analyses of prognostic factors for overall sur-
vival rate

Number 5-y OS, p Value
(n =90) %
Age
< 65y 32 83.9 0.785
> 65y 58 80.9
Site of occurrence
Anterior and Molar 63 89.4 *0.003
Posterior 27 63.8
Grade
Well and moderate 81 83.1 0.541
differentiated
Poor differentiated 9 70.0
Tumor(T)stage
T1-T4a 82 84.0 0.074
T4b 8 62.5
pN
Negative 59 88.1 *0.015
Positive 31 69.9
Treatment
S, Ra 47 87.9 0.120
Ra+S,C+Ra+ S 43 75.7

Table 2 Multivariable analyses of prognostic factors for overall
survival rate

HR 95%Cl1 p value
Site of occurrence
Anterior and Molar 3.30 1.11-9.79 *0.031
Posterior
Tumor(T)stage
T1 -T4a 1.44 0.36-5.79 0.607
T4b
pN
Negative 2.58 0.91-7.35 0.076
Positive
Treatment
S, Ra 1.80 0.59-5.49 0.301

Ra + S, CRT + S

HR = Hazard ratio, CI = Confidence interval

clinically negative neck status [22]. Poeschl et al. reported
that prophylactic neck dissection did not significantly
improve overall survival rates and did not prevent the rate
of regional recurrence in cNO-staged patients with MGSCC
and palatal SCC [6]. In our study, 11 of the 47 cases in T1
and T2 stages (23%) developed postoperative cervical
lymph node metastases, which were treated by neck

dissection. The 5-year overall survival rate in these patients
was 80%, indicating that neck dissection even after sub-
sequent cervical metastasis is very effective. Therefore, we
suggest that NO-staged MGSCC patients should be closely
monitored, and neck dissection should be performed
immediately upon the onset of cervical lymph node
metastasis.

The overall survival rates of patients with MGSCC have
been previously reported as 24-71% [6, 15, 20, 23].
Binahmed et al. reported the 5-year overall survival rate as
33% [13]. Yang et al. reported the 5-year overall survival
rate as 57.5% [15]. A critical comparison could not per-
formed because their analysis included carcinomas of the
hard palate. Morice et al. reported the 5-year overall sur-
vival rate as 32% for MGSCC. In their analysis of 47
patients, 12 cases were in the T1 to T3 stages (26%), and
35 were in the T4 stage (74%). In contrast, our study
revealed the 5-year overall survival rate as 82.1%. In our
study, 60 cases were in the T1 to T3 stage (66.7%), while
30 cases were in the T4 stage (33.3%). Hence, the lower
survival rate in the study by Morice et al. could be attrib-
uted to the greater number of advanced cases. However,
even the 5-year disease-specific survival rate (76.7%) of
cases in advanced T4a stage in this study was better than
that of corresponding cases (54%) in their study. The better
survival rate in our study could be a result not only of the
smaller number of advanced cases but also of better results
for the advanced cases. Morice et al. and Yang et al. treated
most patients surgically. However, we performed combi-
nation therapy including surgery and chemoradiotherapy
for advanced cases. This could be the reason for better
survival rates even in the advanced cases of our study.

Twenty patients died during the study period, including
3 deaths due to other diseases and 17 due to MGSCC (T1: 2
cases, T2: 6 cases, T3: 3 cases, T4a: 6 cases, and T4b: 3
cases). Seven patients died in primary recurrence, 2
patients in cervical recurrence, one in primary recurrence
with lateral retropharyngeal (Rouviere) lymph node
metastasis, one in primary and cervical recurrences, and 6
patients died in distant metastases including 2 patients with
untreatable primary and cervical recurrence with Rouviere
lymph node metastasis. Of the 17 deaths due to the
MGSCC, 6 deaths (35.3%) occurred due to distant metas-
tases, suggesting that management of distant metastasis is
particularly important for improving future treatment
outcomes.

There are some limitations to our study. First, it was a
retrospective cohort study dating back 16 years; the sur-
gical techniques may have changed over this long period.
Second, we used the 7th edition of the TNM classification
in our study as the treatment strategies in all the cases had
been decided according to the 7th edition of the TNM
classification. However, the aim of this study was to
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identify the significant prognostic factors for MGSCC;
therefore, the use of a previous edition of the classification
may not have significantly affected our results.

Conclusions

We reported 90 cases of MGSCC. We observed that pos-
terior region cancers, according to the classification based
on site of occurrence, were independent predictors of poor
5-year overall survival rate. Further long-term studies with
larger sample sizes should be performed to analyse the
results of various treatment modalities for MGSCC.
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