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Abstract

The widespread use of dental implant treatments in
recent decades has resulted in inflammatory
complications. Among these, significant issues have
been reported, including malignant lesions near dental
implants. Peri-implant squamous cell carcinoma, while
rare, is one such pathological condition. In contrast, peri-
implantitis is commonly observed in conjunction with
dental implants. Both conditions present similarly,
characterized by a loss of supporting soft and hard tissue
around the implants, making careful differential
diagnosis essential. This article aims to shed light on oral

peri-implant malignancies and their treatment protocols.
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Introduction

Oral cancer is the sixth most common malignancy
globally, with over 90% of cases classified as squamous
cell carcinoma (SCC) pathologically.™. Oral SCC
generally develops via multistep carcinogenesis. The
squamous epithelium goes into irreversible change,
including epithelial dysplasia and oral intra epithelial
(OIN/CIS) 12,

resulting in the development of invasive carcinoma

neoplasia/carcinoma in-situ finally
through the accumulation of genetic abnormalities

caused by persistent exposure to a carcinogen. Risk
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factors for oral SCCs are smoking, tobacco and betel
quid chewing habits, and heavy alcohol consumption.
Dental implants are widely recognized as the most
effective treatment option for patients with partial tooth
loss or complete edentulism. In fact, in some cases, they
represent the only viable solution available. However, as
the prevalence and acceptance of dental implants have
grown dramatically over the past few decades, so too has
the occurrence of various complications associated with
their use. The most common of these complications are
inflammatory conditions, such as peri-implantitis, which
can significantly impact the health of the surrounding
tissues. In addition to these inflammatory issues, the
literature has increasingly documented other serious
complications, including the emergence of malignant
lesions in proximity to dental implants. This troubling
trend has been reflected in a noticeable rise in reported
cases in the scientific community in recent years.F!
Virchow in 1863, was the first to describe the role of
chronic inflammation in cancer.”! Inflammation serves
as a protective response of tissues to irritation or
infections. However, in certain cases, it can lead to
malignant transformation. Additionally, inflammation
may be influenced and regulated by genetic
predispositions or carcinogenic risk factors associated
with lifestyle choices, such as tobacco and alcohol use,
as well as mechanical irritants, such as repeated trauma
from ill-fitting prostheses,>" bacterial infections
(periodontitis) ® and even viral infections (HPV).57]
The inflammatory response plays a significant role in
tumor progression by promoting the proliferation and
survival of malignant cells, facilitating neoangiogenesis,
and impairing antitumor immunity.[®10

Peri-implant inflammation first impacts the soft tissues
around the implant, leading to mucositis. If this

inflammation persists, it can turn chronic and result in
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bone loss around the implant.l’*12131  Prolonged
inflammation possesses the potential to promote cell
proliferation and enhance cell survival by activating
oncogenes while concurrently inhibiting tumour
suppressor genes. This process may lead to genetic
instability and an elevated risk of developing cancer.

The majority of implants are constructed from titanium
or titanium alloys, which are remarkably resistant to
corrosion because of the stability provided by the
titanium dioxide (TiO2) layer they possess. 1415161 When
this layer is damaged or taken away, such as during the
mechanical removal of bacterial plaque, due to fluoride
ions, from the rubbing of the implant against the
supporting bone, or as a result of an acidic environment
in the mouth caused by inflammation, titanium may
experience corrosion.

Commercially pure titanium (CP-Ti) and Ti6Al4V alloys
are susceptible to deterioration due to attachments from
the surrounding medium, which may generate
electrochemical or galvanic currents. This situation
could potentially lead to a correlation between the
release of corrosion products and SCC. This hypothesis
is particularly pertinent in the context of failing or failed
implants, which frequently occur in cases of peri-
implantitis.l”!

Raiser et al. ¥ reviewed 42 cases of oral malignancy in
which dental implants were implicated, retrieved from a
literature search of PubMed and Google Scholar. From
the analysis, the affected individuals tend to be elderly
adults (mean age, 68 years). The gender distribution
shows a clear 1:1.5 female predominance as opposed to
the characteristic male predominance of oral cancer in
general. They also found that 45.3% of cases occurred in
a population with recognized risk factors for oral cancer.

It was also hypothesised that PIOM would be observed
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relating to patients with multiple implants where the
exposed surface area and incidence would be higher.
Buccal bone loss was commonly observed in the CT
scans, though it may not be evident in the bone levels
adjacent to the peri-implant fixtures, both on the distal
and proximal sides. Additionally, it is suggested that
PIOM is characterized by an exophytic growth pattern,
which affects its clinical features. Among the
differentiated tumors, well-differentiated SCC emerged
as the most prevalent type, except for one case of
melanoma. (8]

A thorough and meticulous oral cavity examination is
crucial before initiating any implant treatment. It is
equally important to manage and monitor the patient’s
risk factors associated with squamous cell carcinoma
(SCC) through rigorous follow-up protocols. Patients
identified with these risk factors should undergo
consistent and regular checkups to ensure any changes
are promptly addressed. In cases where gquestionable
lesions are  detected, histopathologic  biopsy
examinations should be conducted without delay to
facilitate early diagnosis and intervention. This
comprehensive approach is vital for safeguarding the
patient's oral health and optimizing treatment outcomes.
Resective surgery, complemented by targeted cancer
therapy, represents the traditional approach to treating
this disease. However, an equally crucial aspect of
prevention lies in providing comprehensive education to
patients about maintaining oral hygiene. Patients must
understand the significance of diligent follow-up care
after dental implants are placed. Regular check-ups can
help monitor progress and address any concerns early
on.

In situations where visits to the clinic may not be
feasible, encouraging patients to take photos of their

dental implants can serve as a valuable alternative for
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monitoring.  Furthermore, implantologists  should
recommend radiographs as needed to assess bone levels
and identify any potential abnormalities. These imaging
assessments are vital for ensuring timely intervention
and the overall success of the treatment plan.
Conclusion
Dental implant treatment can still be done for patients
with risk factors, but it’s important to manage these risks
thoroughly and to follow a stricter recall schedule. If
lesions that suggest periimplantitis appear, it’s important
to distinguish them from oral squamous cell carcinoma
(OSCC). In cases where new, hard or bone-developing
lesions show up and do not respond to regular treatment
or cause numbness, a biopsy is necessary. With the
rising popularity of dental implants, it’s crucial for
dentists who treat these patients in the future to be aware
of possible complications, including the chance of
malignant lesions.

References

1. Sah JP, Johnson NW, Batsakis JG. Oral cancer.
London: Informa Healthcare; 2011. p. 3-32.

2. Japan Society for Oral Tumors. General rules for
clinical and pathological studies on oral cancer. 1st
ed. Tokyo: Kanehara-shuppan Co; 2010. p. 44-7.

3. Raiser V, Abu-El Naaj I, Shlomi B, Fliss DM,
Kaplan 1. Primary oral malignancy imitating Peri-
Implantitis. J Oral Maxillofac Surg 2016;74:1383—
1390.

4. Balkwill F, Mantovani A. Inflammation and cancer:
back to Virchow? Lancet 2001;357:539-545.

5. Lewin F, Norell SE, Johansson H, Gustavsson P,
Wennerberg J, Biorklund A, et al. Smoking tobacco,
oral snuff, and alcohol in the etiology of squamous
cell carcinoma of the head and neck: a population-
based case-referent study in Sweden. Cancer
1998;82:1367-1375.

243

Page



Dr. Harshitha Akkinepally, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

6.

10.

11.

12.

13.

14.

Lodi G, Scully C, Carrozzo M, Griffiths M,

Sugerman  PB, Thongprasom K.  Current
controversies in oral lichen planus: report of an
international consensus meeting. Part 2. Clinical
management and malignant transformation. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod
2005;100:164-178.

de Vries N, Van der Waal I, Snow GB. Multiple
primary tumours in oral Int J Oral
Maxillofac Surg 1986;15:85-87.

Moergel M, Karbach J, Kunkel M, Wagner W. Oral
squamous cell carcinoma in the vicinity of dental
implants. Clin Oral Investig 2014;18:277-284.

DE Souza MB, Curioni OA, Kanda JL, DE Carvalho

MB. Serum and salivary macrophage migration

cancer.

inhibitory factor in patients with oral squamous cell
carcinoma. Oncol Lett 2014;8: 2267-2275.
Zamarron BF, Chen W. Dual roles of immune cells
and their factors in cancer development and
progression. Int J Biol Sci 2011;7:651-658.

Gulati A, Puthussery FJ, Downie IP, Flood TR.
Squamous cell carcinoma presenting as peri-
implantitis: a case report. Ann R Coll Surg Engl
2009;91:2507-2512.

Nariai Y, Kanno T, Sekine J. Histopathological
features of secondary squamous cell carcinoma
around a dental implant in the mandible after
chemoradiotherapy: a case report with a
clinicopathological review. J Oral Maxillofac Surg
2016;74: 982-990.

Marini E, Spink MJ, Messina AM. Peri-implant
primary squamous cell carcinoma: a case report with
5 years’ follow-up. J Oral Maxillofac Surg
2013;71:322-326.

Bhatavadekar NB. Squamous cell carcinoma in

association with dental implants: an assessment of

©2024 1JDSIR, All Rights Reserved

15.

16.

17.

18.

previously hypothesized carcinogenic mechanisms
and a case report. J Oral Implantol 2012;38:792—
798.

Camacho-Alonso F, Sanchez-Siles M, Gilbel-del
Aguila O. No evidence of genotoxic damage in a
group of patients with titanium dental implants and
different metal restorations in the oral cavity. Clin
Implant Dent Relat Res 2015;17: 811-821.

Ozcan M, Hammerle C. Titanium as a reconstruction
and implant material in dentistry: advantages and
pitfalls. Materials (Basel) 2012;5:1528-1545.

Kim KT, Eo MY, Nguyen TTH, Kim SM. General
review of titanium toxicity. Int J Implant Dent.
2019;5(1):10.

Seo MH, Eo MY, Park MW, Myoung H, Lee JH,
Kim SM. Clinical retrospective analysis of peri-
implant oral
2024;10(1):5.

malignancies. Int J Implant Dent.

244

Page



