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Abstract:

Head and neck cancers are a growing global health concern, with oral squamous cell carcinoma (OSCC) accounting for 90-95% of
all cases within this region. OSCC near dental implants can resemble benign inflammatory lesions, posing diagnosis challenging.
A 74-year-old man presented with an ulcerated, asymptomatic lesion in the upper right alveolar mucosa, initially misdiagnosed
as a benign inflammatory condition due to its proximity to a dental implant. Afterwards the lesion was identified as OSCC,
and the patient underwent surgical treatment. Three years post-surgery, a white plaque appeared near the grafted area and
was diagnosed as oral leukoplakia. Although, over the course of fourteen years, the patient had no recurrences or metastases.
Therefore, clinicians should be aware that while most lesions around dental implants are of inflammatory origin, OSCC must

be considered in differential diagnosis in cases that do not respond to standard treatments.
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INTRODUCTION epigenetic aspects, such as mutations, deregulation in the

expression of tumor suppressor genes, proto-oncogenes,

Head and neck cancers are a group of diseases that ~ and DNA methylation, can also play an important role
represents a global health concern due to its high preva-  in the onset and progression of the disease*.

lence, incidence, morbidity, In the oral cavity,

and mortality'. Oral squa- squamous cell carcino-

Statement of Clinical Significance
Oral squamous cell carcinoma (OSCC) near dental implants
can resemble benign peri-implant conditions, resulting

mous cell carcinoma (OSCC)
is the most common subtype

ma (SCC) can manifest
in different areas, mostly

in this anatomical region, ac- in diagnostic challenges and potential delays. This case af’fecting the lateral border
counting for around 90—-95% report provides a clear overview of OSCC presentation and of the tongue, floor of the
of all cases'?. characteristics, helping clinicians differentiate these lesions. mouth, and gingiva/alveo—

As dental implants become increasingly common, recognizing

The main risk factors A . iy A .
OSCC in non-responsive peri-implant lesions is vital for timely

lar mucosa’. Gingival SCC

for OSCC development intervention and enhanced patient care. have the potential to mim-
are the use of harmful ic benign inflammatory
substances such as tobacco lesions such as gingivitis,
and alcohol, which act in a synergistically way in the  periodontal disease, pyogenic granuloma, and inflam-
context of carcinogenesis’. However, other geneticand  matory fibrous hyperplasia®®.
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OSCC can be eventually located in the tissues
around osseointegrated dental implants'®. The pres-
ence of alterations with reactive appearance close to
these areas, may be associated with traumatic events or
peri-implant diseases, turning the early diagnosis of
peri-implant OSCC a challenging issue®'".

Here, we report an additional case of an OSCCin the
upper right alveolar mucosa adjacent to a dental implant.

CASE REPORT

A 74-year-old male was referred by a general
dentist for evaluation of a lesion in the posterior region
of the right maxilla, with approximately four months
of evolution. The patient reported to be a former to-
bacco and alcohol user, with no underlying medical
conditions. The patient also informed that he was un-
dergoing prosthetic rehabilitation with dental implant,
and about a month after the surgery for placement of
the implant, experienced bleeding near the surgical site.
Three months later, the dentist identified an ulceration
in the area that was managed using topical steroids and
antivirals. As there was no clinical response, the patient
was then referred to an Oral Medicine service.

On clinical examination, a solitary 1.5 cm ulcerat-
ed lesion was observed in the right posterior maxillary

gingiva and alveolar mucosa adjacent to fixed prostheses
and dental implant (Figures 1A and 1B). No palpable
lymphadenopathy was observed upon examination
of the cervical region. An orthopantomography was
requested, and the analysis of the images disclosed an
absence of relevant alterations in the osseous framework
(Figure 1C). Under the clinical suspicion of OSCC, an
incisional biopsy was performed. Histopathological ex-
amination revealed a fragment of oral mucosa covered by
stratified squamous epithelium, showing nests and cords
of pleomorphic and atypical epithelial cells invading the
underlying connective tissue, confirming the diagnosis
of OSCC (Figure 1D).

The patient was subsequently referred for onco-
logic treatment. Surgical resection, encompassing the
superficial right maxillary bone and adjacent soft tissues,
along with supra-omohyoid neck dissection, was per-
formed (Figures 1E and 1F). Histopatological analysis
of the surgical specimen showed clear margins, absence
of perineural invasion and angiolymphatic invasion,
and absence of lymph node metastasis, being the tumor
classified as pT1NOMoO. The surgical defect was recon-
structed using a microsurgical skin graft harvested from
the patient’s left forearm (Figure 2A).

Initially, postoperative follow-up evaluations
occurred every three months in the first year, during

Figure 1. A and B) Initial clinical appearance showing the presence of an ulcerated lesion in the upper right gingiva/alveolar mucosa, close to fixed prostheses and
dental implant. C) Initial orthopantomography did not present relevant bone lesion D) Histopathological features showing proliferation of neoplastic squamous
cells, invading the connective tissue (H&E, 10x). E) One-month postoperative follow-up. F) Postoperative orthopantomography.
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Figure 2. A) Graft donor site — left forearm. B) Three years postoperative follow-up displaying a 3mm white plaque around the skin graft. C) Histopathological
features showing hyperkeratosis, acanthosis, and inflammatory infiltrate in the fibrous connective tissue (H&E 10x). D) Grafted tissue in process of adaptation
in the resected area. E) Appearance of the area at the last follow-up, fourteen years after the surgical treatment. F) Appearance of the area with the prostheses

at the last follow-up.

which the patient underwent rehabilitation with new
implant-supported prostheses. Subsequently, the fre-
quency of follow-ups became annual, and in the third
year, a 3 mm well-defined white homogeneous plaque
was observed around the grafted area (Figure 2B).
An excisional biopsy was performed, and histopatholog-
ical examination showed hyperkeratosis and acanthosis
compatible with the clinical diagnosis of oral leuko-
plakia (Figure 2C). The patient remains in follow-up
for 14 years without any evidence of recurrences or
metastases (FFigures 2D, 2E and 2I).

DISCUSSION

OSCC stands as the most prevalent cancer in the
head and neck region, with an estimated global incidence
of approximately 476,125 new cases and 225,900 deaths
annually. In the specific context of Brazil, it accounts for
around 15,140 new cases each year, with approximately
7,440 associated deaths'>'?.

OSCC is an aggressive malignant neoplasm of
epithelial origin, characterized by a wide range of clin-
ical presentations, from the initial presence of white
and/or red patches to large tumors and metastases in
more advanced stages®»'*. The literature indicates that
a considerable number of these carcinomas are preceded

by oral potentially malignant disorders (OPMD); nev-
ertheless, most appear to arise “de novo’, developing
from normal-appearing mucosa without prior OPMD
involvement'®. This pattern is observed in approximately
81% of all cases, creating substantial obstacles for cancer
screening and early detection, as it lacks visible changes
in initial stages'*'’.

OSCC predominantly affects men over the age of
50 with a history of tobacco and alcohol chronic use,
and it has the potential to emerge in different sites in
the oral cavity, most commonly the borders of tongue
and floor of the mouth’. Intriguingly, when it affects the
gingiva and alveolar mucosa, the tumor shows a marked
predilection for females and displays a less frequent as-
sociation with tobacco consumption®'”. In the present
case, the patient aligns with the general epidemiological
profile reported for OSCC; however, this case contrasts
with trends reported specifically for gingival and alveolar
mucosa tumors.

Another noteworthy aspect is that early-stage
gingival/alveolar mucosal SCC often resembles a wide
range of benign inflammatory lesions, posing a diagnostic
challenge even for experienced clinicians'®. In this case, the
lesion was initially misdiagnosed as a peri-implant reactive
lesion, likely due to its proximity to a recently placed dental
implant, which delayed diagnosis and impacted the outcome.

JouRrNAL oF OrAL DiagNosis 2025

3



Although the OSCC pathogenetic mechanism is
not fully understood, it is wildly accepted as a multi-
step process'®. Chronic exposure to tobacco and alcohol,
especially in combination, is the primary factor driving
OSCC development due to their proven synergistic effect
in carcinogenesis. Other etiological factors that may play
arole in the onset of the disease include nutritional and
vitamin deficiencies, genetic predisposition, and immu-
nosuppression. Chronic inflammation, and prolonged
exposure to metallic dental materials have been also
suggested, although this latter factor remains contro-
versial among researchers'”". In this case, the patient
was exposed to major risk factors, as he reported being
a former tobacco and alcohol user, and the lesion devel-
oped in an area adjacent to a titanium dental implant,
allowing to correlate with possible risks mentioned in
the literature.

Since their inception, titanium implants have
evolved into a feasible and relatively safe option for
dental rehabilitation and are now widely recognized as
the gold standard, becoming increasingly common in
clinical practice®. Given the widespread use of dental
implants, understanding the interactions between me-
tallic compounds and cellular effects is essential, as the
incidence of implant-related OSCC may increase in the
coming years®"*,

In this context, several studies have explored
the potential link between metal exposure and OSCC
development'*’. Ortiz et al. reported that metals like
titanium and stainless-steel alloys may cause DNA
damage through immunomodulatory and mutagenic
effects by leaching ions and nanoparticles into sur-
rounding tissues'. In a later study focused on tita-
nium dental implants, Del Amo et al. suggested that
titanium particles released into peri-implant tissues
can trigger an inflammatory response, exacerbate
cellular injury and oxidative stress in oral epithelial
cells, disrupt homeostasis, and weaken epithelial bar-
rier integrity. Additionally, they found that titanium
contributes to oncogenesis by impairing the activa-
tion of tumor suppressor genes, such as BRCA1 and
CHKZ2, both markers associated with tumor initiation
and progression®.

The placement of dental implants in regions
adjacent to areas with OPMD is contraindicated®*.
OSCC that arises near titanium implants often devel-
ops from apparently normal mucosa, following a “de
novo” pattern. Clinically, these carcinomas differ from
those originating in regions with the presence of an
OPMD, as they do not present a precursor lesion.

Additionally, they are typically larger, with greater ul-
ceration and painful symptoms, and are more frequently
associated with local and distant metastases compared
to others'”. The literature suggests that these “de novo”
tumors may result from a phenomenon known as field
change (IFC), characterized by widespread genetic alter-
ations in the oral mucosa, which increase the likelihood
of carcinoma development at multiple sites'>*’.

In areas adjacent to dental implants, the forma-
tion of these I'C is promoted by chronic inflammation
caused by the presence of titanium, which induces
genetic changes that make the mucosal surface more
susceptible to cancer®’. A significant clinical impli-
cation is that mutated cell fields often remain after
the resection of the primary tumor, heightening the
risk of local recurrence or even the development of a
second primary tumor in another area. This requires
clinicians to be vigilant for the early recognition of
possible tissue changes®’.

In the present case, post-treatment follow-up re-
vealed a whitish plaque resembling leukoplakia on the
oral mucosa, indicating significant tissue changes that
support the FC hypothesis. However, despite these find-
ings, the studies on the development of OSCC associated
with the presence of titanium in the oral mucosa are still
scarcely addressed and were unable to provide definitive
conclusions to support this relationship.

Concerning the treatment of gingival/alveolar
mucosal carcinomas, the approach depends on the degree
of involvement of the adjacent structures®’. As report-
ed by Bark et al,, the preferred treatment modality for
these cases involves surgical resection with free margins,
tissue reconstruction, and, in indicated cases, adjuvant
radiotherapy, depending on the stage of the lesion.
Gingival tumors are usually more aggressive, mostly
affecting and destroying surrounding bone framework.
This is attributed to their insidious initial appearance,
often resulting in a late diagnosis, and the close contact
of the gingival tissue and the periosteum in the region,
increasing the risk of regional and distant metastases,
especially in the mandible'”*". In the current case, the pa-
tient underwent resection of the affected superficial bone
of the right maxilla, followed by reconstruction with a
graft obtained from the left forearm. Adjuvant therapies
were not indicated since there were free surgical margins
and no regional metastasis.

Regarding survival, patients with SCC affecting
gingiva or alveolar mucosa generally have a poorer
prognosis compared to those with OSCC in other oral
regions. Gingival lesions have a 5-year survival rate
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of about 43%, while lesions in other regions have a
rate of around 64%*™*. In this case, despite the patient
presenting tissue changes during follow-up, he has been
disease-free for fourteen years post-treatment.

CONCLUSION

In summary, OSCC arising in areas adjacent to
dental implants presents a potential challenge, as it may
mimic benign inflammatory lesions and peri-implanti-
tis. Therefore, it is important to consider OSCC in the
differential diagnosis of lesions associated with dental
implants that do not respond to conventional treatments.
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