
Abstract. Background/Aim: We evaluated survival rates in
surgically-treated oral and oropharyngeal squamous cell
carcinoma patients at our clinic, and determined whether
survival differed by tumour locations. Patients and Methods:
In a retrospective study, tumour lesions in 1,486 patients were
categorized into 6 groups according to tumour location.
Patients’ age, sex, tumour-node-metastasis classification,
resection status, 5-year and disease-specific survival rates were
statistically analysed between groups. Results: A significantly
inferior disease-specific and lower 5-year survival rates for
tumours located at the base of the tongue and oropharynx, and
maxilla, due to higher T-stage and incomplete resection status
were shown. Cervical lymph node metastasis and distant
metastatic spread were more frequently observed with base of
the tongue and oropharynx lesions. Conclusion: Attentive
inspection and precise clinical examinations of specific oral
and oropharyngeal regions are crucial for early diagnosis and
treatment. Oral and oropharyngeal tumour locations play
important roles in disease prognosis. 

Oral and oropharyngeal cancer occur in approximately 5%
of patients with malignant neoplasms and is the tenth most
common cancer in the world (1, 2). Squamous cell
carcinoma is the most frequent malignancy, accounting for
90% of oral and oropharyngeal cancer cases, followed by
other cancers such as adenocarcinoma and mesenchymal
tumours (2, 3). The most important risk factors of
tumorigenesis are alcohol and tobacco consumption (4, 5).
In particular, the effects multiply when both are consumed

together (6). Other important risk factors include poor oral
hygiene with plaque accumulation and chronic inflammation
and permanent traumatic irritation of the mucosa due to
poorly fitted dental prosthesis or sharp-edged dental fillings
(7, 8). Other possible triggers of malignant mucosal
degeneration include malnutrition and dietary agents,
therapeutic irradiation, and betel nut chewing (9, 10).

Oral and oropharyngeal squamous cell carcinoma grows
as an exophytic or endophytic mass. In most cases, lesion
growth is not accompanied by pain or functional
compromise. Therefore, regular inspection of the oral and
oropharyngeal mucosa plays an important role in the early
diagnosis of cancer (11, 12). Tumours in specific areas of
the oral cavity, that are not easy to inspect, such as the base
of the tongue and the oropharynx, often grow unnoticed
without symptoms and eventually metastasize (13, 14).
Therefore, tumour location is a crucial factor influencing
diagnosis and treatment. General therapeutic strategies
include surgical resection, radiotherapy, and/or
chemotherapy. With oral and oropharyngeal squamous cell
carcinoma, disease-specific survival differs significantly
between early- and advanced-stage disease (15). Mean
overall 5-year survival rates range between 45% and 50%
(16). To determine whether survival rates differ between
specific locations and, therefore, to understand if tumour
location plays a role in disease prognosis, a large number of
patients need to be investigated. However, data concerning
this are limited in the literature.

In this retrospective study, we estimated survival rates in
patients with oral and oropharyngeal cancer who were
surgically treated at our clinic, and determined whether
survival differed according to tumour location.

Patients and Methods
We retrospectively analysed the data of 1,486 patients with primary oral
and oropharyngeal squamous cell carcinoma who were surgically treated
at our clinic. Data were acquired from the clinical cancer register of the
Tumour Center at Hannover Medical School (Hannover, Germany).
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Tumours were categorized into six groups according to location,
based on the International Statistical Classification of Diseases and
Related Health Problems, tenth revision as follows (17): mouth floor
and mandible; maxilla; palate; anterior tongue; base of the tongue
and oropharynx; and buccal mucosa and oral vestibule. Patients with
malignant neoplasms other than squamous cell carcinoma and those
with tumours located in other anatomical regions were excluded.

Patients’ age, sex, Union for International Cancer Control
tumour-node-metastasis (TNM) classification (T, primary tumour
size; N, regional lymph nodes; and M, distant metastasis based on
clinical or pathological investigations), resection status (R), 5-year
survival rate, and disease-specific survival rate were statistically
analysed between the six tumour groups. Stages T1 and T2 tumours
were analysed together, as were stages T3 and T4 tumours. With
respect to regional lymph node metastasis, cases were considered
lymph node-positive (N+) or lymph node-negative (N0). With
respect to distant metastasis, cases were considered to have trans-
regional metastasis (M1) or no metastasis (M0). Complete tumour
removal with free resection margins was documented as R0
resection (R0), tumour removal with microscopically visible
infiltration of the resection margins was documented as R1 resection
(R1), and tumour removal with macroscopically visible tumour
remnants was documented as R2 resection (R2).

The 5-year survival rate, which represents the proportion of
patients still alive after a 5-year follow-up, and disease-specific
survival rate, which represents the time interval between diagnosis
and tumour-related death, were investigated using the product-limit
method of Kaplan and Meier. Data for patients who died from non-
tumour-related conditions and those who were lost to follow-up were
excluded. Significant differences (p-value) among the groups were
evaluated using log-rank tests, Chi-square tests, Student’s t-tests, and
the Bonferroni-Holm method. A p-value less than 0.05 was
considered statistically significant.

All statistical analyses were conducted using Statistical Package
for the Social Sciences for Windows (software version 20; SPSS
Inc., Chicago, IL, USA), SigmaPlot 10 (Systat Software Inc., San
Jose, CA, USA), and Microsoft Office Excel 2010 (Microsoft
Corporation, Redmond, WA, USA).

Results
In total, 1,486 patients with primary oral and oropharyngeal
squamous cell carcinoma were analysed. The majority of
tumours were located on the floor of the mouth and mandible

(n=840), followed by the anterior tongue (n=223), base of the
tongue and oropharynx (n=135), palate (n=126), maxilla
(n=93), and buccal mucosa and oral vestibule (n=69) (Table I).

The mean age at the time of diagnosis was 60.0
(range=55.4 [tumours located at the base of the tongue and
oropharynx] to 65.7 [tumours located in the maxilla]) years.
Tumours involving the mouth floor and mandible, palate,
anterior tongue, and base of the tongue and oropharynx
occurred more frequently in patients within the age range of
50.0 to 60.0 years, while those involving the maxilla and
buccal mucosa and oral vestibule occurred more frequently
in patients aged ≥60.0 years (Table I).

In total, 72.4% of patients were men, with a male to female
ratio of 27.6:1.0. Male predominance was observed in all
groups except the lesions in the buccal mucosa and oral
vestibule group with a male to female ratio of 0.9:1.0 (Table I).

Lesions involving the maxilla and base of the tongue and
oropharynx had higher T-stage (T3-4), whereas those
involving the anterior tongue, buccal mucosa and oral
vestibule, mouth floor and mandible, and palate had lower
T-stage (T1-2), at the time of diagnosis. Accordingly,
regional lymph node metastasis (N+) and a greater extent of
distant metastasis (M1) were more frequent in patients with
lesions of the base of the tongue and oropharynx than in
those with lesions at other sites (N0, M0) (Table II).

R0 resection was achieved more frequently in patients with
lesions involving the mouth floor and mandible and anterior
tongue, whereas R1 and R2 resections were achieved more
frequently in patients with lesions involving the maxilla and
base of the tongue and oropharynx (Table II).

With respect to survival, patients with lesions involving the
buccal mucosa and oral vestibule exhibited the highest 5-year
survival rate (68.2%), followed by patients with lesions
involving the anterior tongue (62.8%). The lowest 5-year
survival rate was exhibited by patients with lesions involving
the base of the tongue and oropharynx (38.8%). The mean
overall survival rate was 54.1% (Table III). Disease-specific
survival was evaluated over a long-term follow-up period of
≥18.0 years. The disease-specific survival rate was significantly
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Table I. Demographic characteristics of patients with oral and oropharyngeal squamous cell carcinoma according to tumour location.

Tumour location                                                    Patients, n (%)                     Age (years), mean (SD)                       Men, %                     Women, %

Mouth floor and mandible                                       840 (56.5)                                    57.1 (10.7)                                    78.0                              22.0
Maxilla                                                                        93 (6.3)                                      65.7 (14.3)                                    54.8                              45.2
Palate                                                                         126 (8.5)                                      57.7 (10.3)                                    71.4                              28.6
Anterior tongue                                                         223 (15.0)                                    59.0 (13.4)                                    63.2                              36.8
Base of the tongue and oropharynx                         135 (9.1)                                      55.4 (10.7)                                    79.3                              20.7
Buccal mucosa and oral vestibule                             69 (4.6)                                      65.2 (15.6)                                    46.4                              53.6

Total                                                                        1,486 (100.0)                                 60.0 (12.5)                                    72.4                              27.6

SD: Standard deviation.



inferior for lesions involving the base of the tongue and
oropharynx than for those involving the mouth floor and
mandible (p=0.0108), anterior tongue (p=0.0015), palate
(p=0.0204), and buccal mucosa and oral vestibule (p=0.0141).
Lesions involving the anterior tongue were associated with a
significantly higher disease-specific survival rate than those
involving the mouth floor and mandible (p=0.0087) and
maxilla (p=0.0088) (Table IV and Figure 1).

Discussion

To date, only a limited number of studies have investigated
the influence of tumour location on the survival of patients
with oral and oropharyngeal cancer. In this study, we
determined whether disease-specific survival differs
according to tumour locations in patients with oral and
oropharyngeal squamous cell carcinoma. Patients’ age, sex,
TNM classification, resection status, and 5-year survival rate
were additionally assessed between tumour groups.

With respect to the distribution of tumour locations, the
mouth floor and mandible were the most commonly involved
(56.5%), followed by the anterior tongue (15.0%), and base
of the tongue and oropharynx (9.1%). These data are
comparable to those reported for a group of 1,021 patients in
a study by Platz et al. (18), who showed that 40.0%, 12.9%,
11.7%, 9.3%, 5.2%, and 3.2% of lesions were located in the
mouth floor and mandible, maxilla, anterior tongue, buccal
mucosa, palate, and base of the tongue and oropharynx,
respectively. The results of the German-Swiss-Austrian Group
on Maxillofacial Tumours (DOSAK) tumour register (19)

showed that the incidence of oral and oropharyngeal
squamous cell carcinoma was approximately 88.0% in
patients with oral and 4.0% in patients with oropharyngeal
cancer, respectively. The high proportion of squamous cell
carcinoma, particularly in the mouth floor and mandible, may
be explained by the major exposure of the oral cavity to
carcinogens, such as tobacco and alcohol, and the longer
interaction time between these agents and the mucosa (20).

With respect to the 5-year survival rate, we found
remarkable discrepancies among the six groups, with an
overall median 5-year survival rate of 54.1%. Patients with
lesions involving the base of the tongue and oropharynx
(38.8%) and maxilla (42.4%) had survival rates of <50.0%.
In particular, disease-specific survival was significantly
inferior for lesions involving the base of the tongue and
oropharynx than for those involving the mouth floor and
mandible, anterior tongue, palate, and buccal mucosal and
oral vestibule. Other studies have shown similar findings.
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Table II. Tumour characteristics of patients with oral and oropharyngeal squamous cell carcinoma according to location.

Location                            Primary tumour size                 Regional lymph nodes        Distant metastatic spread                    Resection status

n (%)                              T1-2        T3-4         Total           N0           N+          Total          M0          M1         Total          R0           R1          R2          Total

Mouth floor                   492          320           812           457          358          815           808           7            815          702          38           18           758
and mandible              (60.6)      (39.4)       (100.0)       (56.1)      (43.9)      (100.0)      (99.1)       (0.9)      (100.0)      (92.6)       (5.0)       (2.4)      (100.0)

Maxilla                            39            54             93             60            33             93             91            1             92            62           14            9             85
                                     (41.9)      (58.1)       (100.0)       (64.5)      (35.5)      (100.0)      (98.9)       (1.1)      (100.0)      (72.9)      (16.5)     (10.6)     (100.0)
Palate                               93            29            122            76            48            124           124           0            124          105           7             3            115
                                     (76.2)      (23.8)       (100.0)       (61.3)      (38.7)      (100.0)     (100.0)      (0.0)      (100.0)      (91.3)       (6.1)       (2.6)      (100.0)
Anterior tongue              181           35            216           154           65            219           218           1            219          201           6             3            210
                                     (83.8)      (16.2)       (100.0)       (70.3)      (29.7)      (100.0)      (99.5)       (0.5)      (100.0)      (95.7)       (2.9)       (1.4)      (100.0)
Base of the tongue         40            86            126            36            90            126           121           4            125           80            6            14           100
and oropharynx           (31.7)      (68.3)       (100.0)       (28.6)      (71.4)      (100.0)      (96.8)       (3.2)      (100.0)      (80.0)       (6.0)      (14.0)     (100.0)

Buccal mucosa and        48            17             65             48            17             65             65            0             65            62            5             2             69
oral vestibule              (73.8)      (26.2)       (100.0)       (73.8)      (26.2)      (100.0)     (100.0)      (0.0)      (100.0)      (89.9)       (7.2)       (2.9)      (100.0)

Data available                893          541          1,434          832          611         1,442       1,427         13         1,440       1,212         76           49          1,337
                                     (64.6)      (35.4)       (100.0)       (60.4)      (39.6)      (100.0)      (99.1)       (0.9)      (100.0)      (90.6)       (5.7)       (3.7)      (100.0)
Data missing                    –              –              52              –              –              44              –             –             46             –             –             –            149

Total                                  –              –            1,486            –              –           1,486           –             –          1,486           –             –             –           1,486

Table III. Five-year survival rates according to tumour location in
patients with oral and oropharyngeal squamous cell carcinoma.

Location                                                              5-year survival rate (%)

Buccal mucosa and oral vestibule                                     68.2
Anterior tongue                                                                  62.8
Mouth floor and mandible                                                 57.1
Palate                                                                                   55.0
Maxilla                                                                                42.4
Base of the tongue and oropharynx                                  38.8



Listl et al. (21) evaluated 15,792 patients with oral cancer
and reported a median 5-year survival rate of 54.6%, while
Howaldt et al. (19) assessed 9,002 cases of oral and
oropharyngeal carcinoma from the DOSAK tumour register
and reported a median 5-year survival rate of 52.4%.
Conversely, Röösli et al. (22) reported a higher 5-year
survival rate of 68.8% in a series of 427 patients. With
respect to different tumour locations, Rao et al. (23) reported
5-year survival rates of 23.4%, 34.3%, 35.8%, 16.6%,
14.7%, 21.7%, 34.4%, 27.6%, and 37.3% for a series of
5,595 patients with tumours involving the mouth floor,
mandible, anterior tongue, dorsal tongue, oropharynx,
maxilla, hard palate, soft palate, and buccal mucosa,
respectively. The survival rates of patients in that study, who
were from India, were notably lower than those reported by
other authors. This may be attributed to the higher rates of
tobacco consumption and betel nut chewing in the reviewed
study population, as well as the fact that the majority of
tumours were diagnosed at an advanced stage. Nevertheless,
survival was poorer for patients with maxillary lesions and
base of the tongue and oropharyngeal lesions than for those
with anterior tongue and mandibular lesions, which is
concordant with our results. These findings may be
explained by the fact that the former tumour sites are not
easy to inspect clinically, which results in a late diagnosis in
the majority of cases, when an unnoticed infiltration of
neighbouring structures, as for example the maxillary sinus
or the hypopharynx, already took place and complete tumour
resection is impeded. In support of the theory of unnoticed
and hidden growth depending on tumour location, lesions
involving the base of the tongue and oropharynx exhibited
tumour-positive regional lymph nodes (N+), as well as
distant metastasis (M1), in an appreciable number of cases
in the present study. These findings are consistent with those
of Hasegawa et al. (24), who showed that N-stage tumours
are a significant risk factor for the development of distant
metastasis. In this connection, neck recurrence after surgery
was found to be the most important risk factor for a lower
5-year survival rate in another study (25).

With respect to primary tumour size, the majority of the
base of the tongue and oropharyngeal lesions and maxillary
lesions were in advanced stages (T3-4) at the time of
diagnosis. Furthermore, tumour-free margins (R0 resection)
were not achieved in a considerable proportion of patients
with involvement at these sites (this was a precondition for
recurrence) (26). Wang et al. (27) evaluated 275 patients with
oral squamous cell carcinoma and reported a significantly
lower 5-year survival rate in patients with recurrence than in
those without recurrence (31.8% vs. 79.9%, respectively).

With respect to patients’ age, base of the tongue and
oropharyngeal lesions were considerably more common in
younger patients, whereas maxillary lesions appeared more
frequently in older patients in the present study. The
aetiology and molecular basis of those tumours may differ
between younger and older patients (28), although these
differences still require further investigation.

Liao et al. (29) collected data from 827 patients with oral
cavity cancer, with 5 year survival rates of 80.0%, 79.4%,
74.9%, and 77.8% for lesions involving the mouth floor,
tongue, palate, and buccal mucosa, respectively. These rates
are considerably higher than those reported in the present
study, even though the disease stages were comparable
between the two studies. A plausible explanation for this
discrepancy is lacking.

In the present study, squamous cell carcinoma of the
buccal mucosa and oral vestibule, which was, interestingly,
more common in women than men, was associated with the
highest 5-year survival rate (68.2%), followed by tumours of
the anterior tongue (62.8%). Shaw et al. (30) evaluated 482
patients with oral carcinoma and reported a survival rate of
70.0% for patients with lesions in the buccal region, while
Bachar et al. (31) reported a 5-year disease-specific survival
rate of 76.4% for surgically treated patients with carcinomas
in the buccal mucosa. The high survival rates for lesions
involving the buccal mucosa in both studies are almost
comparable with that of the present study (68.2%). Zhang et
al. (32) reported a 5-year survival rate of 64.8% for tongue
lesions in middle-aged patients, which is comparable to that
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Table IV. Statistical comparisons of disease-specific survival among patients with oral and oropharyngeal squamous cell carcinoma for different
locations.

Location                                                  Mouth floor and        Maxilla            Palate         Anterior tongue      Base of the tongue       Buccal mucosa 
                                                                      mandible                                                                                             and oropharynx         and oral vestibule

Mouth floor and mandible                                 –                    p=0.2717        p=0.7806           p=0.0087                   p=0.0108                    p=0.1245
Maxilla                                                         p=0.2717                    –               p=0.2006           p=0.0088                   p=0.6380                    p=0.0856
Palate                                                            p=0.7806             p=0.2006               –                  p=0.1328                   p=0.0204                    p=0.2300
Anterior tongue                                            p=0.0087             p=0.0088        p=0.1328                  –                          p=0.0015                    p=0.8966
Base of the tongue and oropharynx            p=0.0108             p=0.6380        p=0.0204           p=0.0015                          –                           p=0.0141
Buccal mucosa and oral vestibule              p=0.1245             p=0.0856        p=0.2300           p=0.8966                   p=0.0141                           –



of the present study (62.8%). These findings confirm the
utility of tumour location in determining the prognosis of
patients with head and neck cancer.

In the present study, disease-specific survival was
significantly higher for lesions involving the anterior tongue
than for those involving the mouth floor and mandible
(p=0.0087) and maxilla (p=0.0088), possibly because lesions
involving the anterior tongue are mostly visible in the early
clinical stages and can be treated early. In support of this
theory, we showed that oral squamous cell carcinoma of the
anterior tongue and buccal mucosa and oral vestibule were
detected at much earlier stages and smaller sizes (T1-2) than
carcinoma involving other sites. Moreover, tumours of the
anterior tongue were completely resected (R0) in the
majority of cases.

As only surgically treated oral and oropharyngeal
squamous cell carcinomas were included, the lack of data
concerning 5-year- and disease-specific survival rates with

regard to other treatment modalities, such as for example
primary radio- or radiochemotherapy, has to be stated as an
important limitation of the present study. Therefore, further
analysis of a large cohort of patients including those
treatments could supplement and improve our results.
Furthermore, the influence of known risk factors in
tumorigenesis, for example alcohol and tobacco consumption,
poor oral hygiene, or betel nut chewing (4-10), which were
not evaluated in the present study in detail, should be factored
into analysis. In addition, infection with human papilloma
virus (HPV), which is associated with oropharyngeal
carcinomas in many cases and known as factor with impact
on treatment and prognosis (33), has to be taken into account
when considering location as a prognostic factor. As patients
virological status was not surveyed during our data analysis,
further investigation including this parameter are of high
interest and should be pushed forward to validate tumour
location as an independent factor in disease prognosis. 
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Figure 1. Disease-specific survival according to tumour location in patients with oral and oropharyngeal squamous cell carcinoma. Distinct tumour
locations are represented by different coloured lines. The number of patients confirmed as having died from the disease and total number of patients
are indicated in parentheses.



Nevertheless, the results of our study suggest that the
survival rates in patients with oral and oropharyngeal cancer
are strongly dependent on tumour location, which is also
associated with other tumour-specific parameters such as the
TNM classification and resection status, particularly in
patients with advanced malignancies. Therefore, careful
inspection of the oral mucosa is crucial for early diagnosis
and treatment. Additionally, the early application of assisting
imaging methods, like ultrasound, computed tomography or
MR imaging, should be considered early in case of doubt. In
this context, our findings may motivate clinicians to conduct
precise clinical and technical examinations of specific areas
in the oral cavity and oropharynx. Moreover, our findings
suggest the prognostic significance of tumour location in
patients with oral and oropharyngeal squamous cell
carcinoma. Further investigation concerning the course of the
disease in conjunction with the tumour location should be
performed in larger cohorts, especially with inclusion of
tumour-associated risk factors, virological status, and non-
surgical treatment, to validate its prognostic impact and
maybe adjust diagnostic and therapeutic strategies.
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