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Abstract: (1) Background: Gingival cancer has a significant incidence and is often diagnosed at
advanced stages. The aim of this paper is to highlight its clinical aspects on the basis of a case series
analysis in order to promote awareness and improve the diagnosis process. (2) Methods: Oral cancers
diagnosed and treated at three Italian University Hospitals over ten years were retrospectively
investigated. Cancer location on the gingiva, edentulous ridge, and retromolar pad was addressed.
Data regarding clinical features, stage at the diagnosis, and time from presenting symptoms to
first medical consultation were retrieved. (3) Results: Thirty-three cancers located on the gingiva,
edentulous ridge, and retromolar pad were retrieved from 276 total oral cancer cases (11.9%). A
median of 50 days (range 2–300) passed for the patient to seek for a medical evaluation. At the time
of diagnosis, 63.3% were advanced stage cancers, mainly located at the mandible (91%), especially
in the retromolar pad (48.5%) and the edentulous alveolar ridge (24.2%). Lesions were red (45.5%),
red and white (45.4%), or white (9.1%), appearing as an ulcer (69.7%), exophytic mass (12.1%) or
flat lesion (12.1%). Sixty-six percent of cancers were completely asymptomatic, regardless their
clinical appearance. A statistically significant association between the time from the presentation of
symptoms to the first medical consultation and the cancers stage was found. (4) Conclusions: The
clinical appearance of gingival cancer is very polymorphous; its understanding may be significant to
improve patient education and early medical consultation.
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1. Introduction

Age standardized rates (per 100,000) for the incidence and deaths caused by lip and
oral cavity cancers have been estimated as high as four and two, respectively [1]. Oral
squamous cell carcinoma (OSCC) is the most frequent oral malignant tumor (90% of all
oral cancers).

Males are more affected than females (overall male to female ratio = 2:1) [2,3]; the high-
est incidence occurs between 50 and 70 years of age, although a disproportional increase of
incidence in a younger age group (younger than 45 years old) has been reported [4].

Survival and quality of life of OSCC patients remain very disappointing. In fact, the
five-year survival rate for oral cavity and oropharynx cancers are approximately 50% in
Europe and are expected to be even lower in developing countries [5].

Diagnostic delay can be still identified as a major cause of such a high mortality [6].
In fact, the majority (two-thirds) of OSCCs are still diagnosed at an advanced stage [7]
when the current standard of care (surgery and radiotherapy) may fail in controlling the
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primary disease, as well as loco-regional and/or distant metastases. Hence, early diagnosis
is mandatory in order to reduce oral cancer burden, improve clinical outcomes and tremen-
dously reduce treatment-related morbidity. In addition, given the rising incidence and the
variations in incidence by subsites across global regions and countries, there is a need for
tailored approaches to prevention, screening, and treatment interventions [3].

The gingiva is a common location of oral cancer, reported as the third [8] most common
subsite for OSCC. The prevalence of OSCC in gingival locations ranges from about 10% [9]
up to a quarter [10] of all oral cancers, although wide age and regional variations exist [11].
The gingival location of OSCC may have several implications. In fact, anatomical reasons
may facilitate local invasiveness to bone. On the other hand, clinical examination of the
gingiva is frequently performed in a professional setting as part of dental and periodontal
diseases prevention, treatment and/or maintenance programs, thus offering a great oppor-
tunity to identify lesions at a very early stage, even before the beginning of symptoms. A
thorough understanding of clinical aspects of gingival cancer by all professionals involved
in oral health management may reduce oral cancer diagnostic delay and misdiagnosis. In
fact, although gingival cancer can sometimes mimic tooth-related benign inflammatory
conditions (dento-alveolar abscess [12], endodontic-periodontic lesions [13], other benign
lesions [14], or periodontal diseases [15]), a careful examination is a key factor for a correct
and timely differential diagnosis.

In the present paper, data regarding clinical aspects of OSCC on the gingiva, the stage
at the diagnosis and time passed for the patient to seek for the first medical consultation
were addressed based on a case series analysis.

2. Materials and Methods

A ten-year retrospective evaluation of data from OSCC cases diagnosed and treated at
three Italian University Hospitals (Hospital of the Campania University of Naples, Uni-
versity of Palermo, and University of Foggia) was performed. OSCC cases located on the
gingiva, edentulous ridge, or retromolar pad were included in this study, and the following
information retrieved from patients’ medical records: age, gender, symptoms at the time
of the first examination, time from patient awareness of the lesion/symptoms to the first
medical consultation (patient delay), site of the primary lesion, history of medical exami-
nations, macroscopic aspects of the lesion, exposure to risk factors, staging and grading,
nodal involvement, treatment performed, and distant metastases. The clinical stage was
established according to the cancer staging manual of the American Joint Committee on
Cancer [16].

The clinical classification of the cases was also performed according to their macro-
scopic appearance and taking into account the following main aspects of the lesions, with
the corresponding categories reported in parentheses: (i) color (white, red, red and white);
and (ii) morphology (flat lesion, ulcer, exophytic mass, mixed lesion). In addition, the
following descriptors were used for additional features: (i) margins of lesions (consistency:
indurated, soft; outline: well-defined, ill-defined; profile: elevated, not elevated); and (ii)
surface characteristics (homogeneous, non-homogeneous, verrucous).

The potential association between patient delay and the stage at the diagnosis was
investigated by means of an χ2 test with a 0.05 significance level (H0: no association), using
a statistical software program (jamovi; https://www.jamovi.org, accessed on 10 March
2021). To this end the patient delay was transformed into an ordinal four classes variable
according to the following strategy; class 1: <15 days, class 2: between 16 and 30 days; class
3: between 31 and 60 days; class 4: >60 days.

3. Results

Thirty-three cases of OSCC located on the gingiva, edentulous ridge, or retromolar
area were retrieved from 276 total OSCC cases. In all cases, OSCC diagnosis was based on
histopathological examination. Twenty-one were males (mean age: 57 years; range: 19–79)
and 12 were female (mean age: 61 years; range: 25–86). With regard to the most common
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oral cancer risk factors, eight patients were smokers, equally distributed in both genders.
There was also one former smoker, seven patients admitted alcohol consumption, and one
was a former alcohol user.

More than half of the cases (63.6%) were advanced stage cancers (stage III and IV)
(Table 1). The distribution of the cancers according to the T score was: 17 (51.5%) T4 (in
particular, these were T4a cancers invading through cortical bone of the jaws), 12 (36.4%)
T1, 3 (9%) T2, and one (3%) T3.

Table 1. Site distribution and TNM parameters for the investigated OSCC lesions.

Stage Number of
Cases

% of Total
Cases

Maxilla Mandible

Gingiva Edentulous
Ridge Gingiva Edentulous

Ridge
Retromolar

Pad

Clinical stage I 7 21.2% 0 0 2 1 4
II 5 15.2% 0 0 2 2 1
III 4 12.1% 1 0 0 1 2
IV 17 51.5% 1 1 3 3 9

Tumor size (T) T1 12 36.4% 0 0 3 3 6
T2 3 9% 0 0 1 2 0
T3 1 3% 0 1 0 0 0
T4 17 51.5% 2 0 3 2 9

Regional lymph
node status (N) N0 18 54.4% 2 0 5 3 9

N1 5 15.2% 0 0 1 3 1
N2 10 30.3% 0 1 1 1 7

Distant metastasis
status (M) M0 33 100% 2 1 7 7 16

M1 0 0% 0 0 0 0 0

Based on the regional lymph node involvement (N score) determined at histopatho-
logical evaluation, 18 cases (54.5%) were N0, 5 (15.2%) were N1, 10 (30.3%) were N2 (in
particular, 6 were N2a, 2 were N2b, and 2 were N2c. No cases showed distant metas-
tases. At histopathological examination, six (18.1%) cancers showed a moderate degree
of differentiation (G2), whereas the remaining 27 (81.8%) cases were well-differentiated
cancers (G1).

The retromolar pad was very frequently involved (48.5% of cases) (Table 1); in addition,
24.2% of cases arose on the edentulous alveolar ridge. As a consequence, cancers located
on the gingiva around teeth were only 27.2% of cases. In seven cases (21.2%), there was
also the involvement of the floor of the mouth. This always happened when the tumor was
spreading from the mandibular edentulous alveolar ridge; in one case, the buccal mucosa
adjacent to the involved retromolar pad was also involved. No multifocal lesions (i.e.,
synchronous second primary tumors) were registered.

A common presenting symptom was pain (11 patients—33.3% of cases), sometimes
(2 cases) associated with a burning sensation; in the remaining cases (22 patients—66.7%
of cases), cancer lesions were completely asymptomatic. Based on the data available for
17 (51.5%) cases, a median of 50 days (range 2–300 days) passed from the moment when
the patient became aware that something was ongoing (i.e., beginning of symptoms or
observation of anatomic and/or color alterations) to the first medical consultation (patient
delay). Counts of observed class of patient delay and the corresponding lesion’s stage at
the diagnosis are reported in Table 2. A statistically significant association between patient
delay and the cancer’s stage was found (χ2 (9) = 21.5, p = 0.01): the higher the patient delay,
the higher was the cancer stage at the diagnosis.
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Table 2. Patient delay and OSCC stage at the diagnosis.

Patient Delay Class
Stage Cases 1 2 3 4 Total

1 Observed 0 3 0 2 5
% within row 0.0% 60.0% 0.0% 40.0% 100.0%

% within column 0.0% 50.0% 0.0% 33.3% 29.4%
2 Observed 2 0 0 0 2

% within row 100.0% 0.0% 0.0% 0.0% 100.0%
% within column 100.0% 0.0% 0.0% 0.0% 11.8%

3 Observed 0 1 1 0 2
% within row 0.0% 50.0% 50.0% 0.0% 100.0%

% within column 0.0% 16.7% 33.3% 0.0% 11.8%
4 Observed 0 2 2 4 8

% within row 0.0% 25.0% 25.0% 50.0% 100.0%
% within column 0.0% 33.3% 66.7% 66.7% 47.1%

Total Observed 2 6 3 6 17
% within row 11.8% 35.3% 17.6% 35.3% 100.0%

% within column 100.0% 100.0% 100.0% 100.0% 100.0%

In general, at the time of diagnosis, oral cancer lesions exhibit different morphology
with alterations in color and/or shape of the affected regions: data are collectively reported
in Table 3, because no difference was found in relation to the location (i.e., gingiva, edentu-
lous ridge, retromolar pad). The lesions were usually red (45.5%), red and white (45.4%),
or white in a few other cases (9.1%). The most prevalent morphology of the lesions was the
ulcer (69.7%), whereas exophytic masses (12.1%) and flat lesions (12.1%) were less frequent.
The lesions had high consistence (ulcer borders were particularly firm and indurated) on
palpation (except for one case of low consistence involving the pre-maxillary area); they
were always firmly attached to contiguous tissues and were spontaneously bleeding in
10 patients (30.3%).

Table 3. Clinical appearance of the investigated OSCC lesions.

Morphology
Color

Red
n. (%)

White
n. (%)

Red and White
n. (%)

Total
n. (%)

Flat lesion 2 (6%) 2 (6%) 0 4 (12.1%)
Ulcer 10 (30.3%) 0 13 (39.4%) 23 (69.7%)

Exophytic mass 1 (3%) 1 (3%) 2 (6%) 4 (12.1%)
Mixed lesion 2 (6%) 0 0 2 (6%)

Total 15 (45.5%) 3 (9.1%) 14 (45.4%) 33 (100%)

4. Discussion

Carcinomas of the gingiva and mucosa of the alveolar ridge are usually squamous
cell carcinomas; although they are less common than those arising in oral cancer prone
sites (e.g., the tongue and floor of the mouth [8]), their incidence may be very significant
(up to 50% [17]), especially in some populations of India [18]. Carcinoma of the gingiva
generally arises in the premolar and molar regions and, more frequently, on the lower
arch [19]. This preferential location in the lower jaw was confirmed in our series (91% of
cases), too. Unfortunately, more than half of the 33 cases included in the present study
were advanced stage cancers (III and IV stage). We had a 51.5% of T4 cancers; other series
reported an even higher frequency (72.7%) of T4 cancers in the upper gingival–buccal
complex [20]. Although this can be explained by anatomical reasons (i.e., close proximity to
bone and other regions (floor of the mouth, maxillary sinus, infratemporal fossa)) that may
facilitate local invasiveness [20–22], the time from initial presentation to diagnosis needs
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to be minimized. This requires both patient education and optimization of the diagnostic
process.

Gingiva is susceptible to a wide spectrum of disorders [23,24] including malignancy;
since the diagnosis of oral cancer is mainly based on clinical oral examination, an adequate
knowledge of its appearance, as well as of its precursors, is of utmost importance for a
proper and early diagnosis. This is of particular relevance for practitioners dealing with
prevention and management of other high incidence oral diseases (e.g., periodontal and
dental diseases), because they have the possibility to periodically visit the patient for recall
appointments and maintenance programs, thus being able to inspect gingiva and the whole
oral cavity. Intraepithelial precursors of cancer [25], i.e., dysplasia and in situ carcinoma,
may clinically manifest as alterations in color: a very common sign of potentially malignant
lesions or early cancer (Figure 1A–D).
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Figure 1. (A) Early gingival cancer appearing as a slightly elevated and non-homogeneous white 
lesion around implants; (B) Verrucous surface texture of early cancer around teeth: the lesion may 
be not immediately visible unless a cautious and thorough clinical oral examination (with adequate 
light conditions) is performed; (C) Gingival cancer appearing as a sharply defined red lesion of the 
maxillary tuberosity: sharp margins of a red lesion with a flat depressed surface topography deserve 
high suspicion; (D) Early gingival cancer appearing as a predominantly red lesion: note the loss of 
homogeneity (yellow arrow) both in color and surface texture. 

Color alterations may include white (Figure 1A,B), red (Figure 1C,D), or white and 
red lesions (Figure 2A,D). In particular, reddish oral lesions (erythroplakia) are believed 
to be at higher risk of harboring intraepithelial neoplasia and/or early invasive carcinoma 
than whitish ones (homogeneous leukoplakia), and the development of reddish areas in 
the context of a white plaque (non-homogeneous or speckled leukoplakia) is considered 
a clinical sign of ongoing malignant transformation [26,27]. 

 
Figure 2. Alterations in color may “evolve” into alterations in shape during the progression of 
malignant transformation. (A) Red and white lesion: note the modifications in color of the attached 
gingiva of the tooth in the center of the picture in comparison with the adjacent teeth and the red 
and white appearance particularly evident at the gingival margin; (B) The same case three months 

Figure 1. (A) Early gingival cancer appearing as a slightly elevated and non-homogeneous white
lesion around implants; (B) Verrucous surface texture of early cancer around teeth: the lesion may
be not immediately visible unless a cautious and thorough clinical oral examination (with adequate
light conditions) is performed; (C) Gingival cancer appearing as a sharply defined red lesion of the
maxillary tuberosity: sharp margins of a red lesion with a flat depressed surface topography deserve
high suspicion; (D) Early gingival cancer appearing as a predominantly red lesion: note the loss of
homogeneity (yellow arrow) both in color and surface texture.

Color alterations may include white (Figure 1A,B), red (Figure 1C,D), or white and
red lesions (Figure 2A,D). In particular, reddish oral lesions (erythroplakia) are believed to
be at higher risk of harboring intraepithelial neoplasia and/or early invasive carcinoma
than whitish ones (homogeneous leukoplakia), and the development of reddish areas in
the context of a white plaque (non-homogeneous or speckled leukoplakia) is considered a
clinical sign of ongoing malignant transformation [26,27].

Invasion is characterized by alterations extending to underlying/contiguous tissues;
thus, in addition to color, alterations in shape may occur. These involve, at first, the
superficial macroscopic structure (Figure 2A,B), and then the bulk anatomy (Figure 2C,D),
and encompass flat lesions, ulcers, exophytic masses, or often a combination of these.
Ulcers are a very common appearance of gingival cancer, which accounted for 69.6% of our
cases. Their shape is very variable (Figure 3) and can range from round/ovoid (Figure 3A),
to linear (Figure 3B), to a very irregular shape (especially in advanced stages) (Figure 3C,D).
In our series, an ovoid shape was very typical for malignant ulcers located on the maxillary
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tuberosity, while a linear shape was very frequent in the mandibular retromolar area, where
OSCC always had an ulcerative morphology.
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Figure 2. Alterations in color may “evolve” into alterations in shape during the progression of
malignant transformation. (A) Red and white lesion: note the modifications in color of the attached
gingiva of the tooth in the center of the picture in comparison with the adjacent teeth and the red and
white appearance particularly evident at the gingival margin; (B) The same case three months later:
the patient refused to have a biopsy done at the first evaluation visit. Note that alterations in shape
are now present; the rolled up distal margin, the surface modifications in the central part of the lesion,
and the aberrant vasculature are also evident. It is a T4a carcinoma invading through underlying
bone; (C) Advanced white cancer of the gingiva: lack of homogeneity in color and surface, as well as
margins irregularity, key features in evaluating suspected lesions, are evident; (D) Advanced cancer
of the lower left gingiva with a speckled appearance. Note the mesial and vestibular rolled elevated
margin, firm on palpation.
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In advanced stage cancers, the ulcer is often a component of an exophytic mass 
(Figure 4): i.e., an increase in volume of malignant tissue giving rise to a visible alteration 
in dimensions and proportions of the bulk anatomy of the involved region. Exophitic 
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all. 

Figure 3. Different shapes of malignant ulcers on the gingiva. While the ulcer’s base and margins
deepen in the contiguous tissues, the superficial macroscopic structure is altered (A,B); then, bulk
anatomy alterations (C,D) (due to both tissue loss at the base of the ulcer and margins’ expan-
sion/invasion), as well as bleeding (D) may occur. (A) Ovoid ulcer on the maxillary tuberosity. (B)
Linear ulcer of the retromolar pad. (C) Irregular ulcer of the inferior alveolar ridge and floor of the
mouth. (D) Irregular bleeding ulcer of the upper gingiva and alveolar ridge.
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In advanced stage cancers, the ulcer is often a component of an exophytic mass
(Figure 4): i.e., an increase in volume of malignant tissue giving rise to a visible alteration in
dimensions and proportions of the bulk anatomy of the involved region. Exophitic masses,
accounting for 12.1% of our cases, presented no clinical diagnostic challenge at all.
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note surface characteristics and aberrant vasculature, as well as irregularities in shape due to variable
growth kinetic within the different areas of the tumor mass. Focal ulcerations (D,E) of masses, as
well as alterations of the surface texture (E) are common.

5. Conclusions

Cancer on the gingiva is diagnosed, on average, at an advanced stage. The knowledge
and understanding of its clinical features may be a cornerstone in improving its early
diagnosis. Information to the patient and the attention of oral health care providers should
be driven on potential suspected lesions. Color alterations may include white, red, or mixed
lesions; alterations in shape may involve both the superficial macroscopic structure and the
bulk anatomy, and encompass flat lesions, ulcers, or exophytic masses. A careful clinical
evaluation of surface and margins of such lesions offers valuable diagnostic insights.
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