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carcinoma (OSCC) represents 90% of the total 
and is defined as a malign neoplasm originat-
ing in the stratified epithelium.1–3,5 It is more 
prevalent in men older than 60 and is associated 
with certain risk factors. In this sense it has been 
related to certain habits such as tobacco and/or 
alcohol and oral hygiene, to certain nutritional 
deficiencies, exposition to ionising radiation, 
viral (human papillomavirus) or bacterial 
infections, immunosuppression, potentially 
malignant disorders such as leukoplakia or oral 
lichen planus, and irritants of dental or implan-
tary origin and genetic origin.1,2,5–8

Dental implants are not only one of the 
most advantageous options in the replace-
ment of dental absences, but in certain specific 
cases they constitute the only alternative. 
The increment in treatments with implants 
in recent decades has also caused a series of 

Introduction

Oral cancer is the sixth most frequent cancer in 
the global population according to the World 
Health Organisation (WHO). Between 3% and 
5% of the malign tumours are located in the area 
of the head and neck, and approximately half of 
them are in the oral cavity.1–4 Oral squamous cell 

Introduction  The complications associated with dental implants are numerous, most of them of an inflammatory nature; 
nevertheless, some isolated cases of oral squamous cell carcinoma (OSCC) have been found in the vicinity of the implants. The 
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articles published in English that dealt with the possible carcinogenic effects of implants and the possible malign transformation 
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implantary mucosa. Results  After an initial search, 269 articles were selected, of which 197 were excluded as not being directly 
related to the subject. Finally, 45 articles were selected, with 23 of them being used in the analysis. In these, 46 cases of OSCC in 
the vicinity of implants were discussed. Discussion Chronic inflammation in itself can lead to a malign transformation of the oral 
tissue, while in other cases it is caused and modulated by carcinogens, genetic factors or inherent factors in the patient, or by the 
dental implants. Conclusions  It is not possible to establish a cause-effect relation between the implants and the development 
of OSCC. Its presence can be confused with peri-implantitis, so that in the cases where it appears suddenly, does not respond 
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related complications to appear. Most of these 
complications are of an inflammatory nature, 
but other more serious but less frequent ones 
have also been described. Thus, cases have 
been observed in which the insertion of 
implants was related to the appearance of an 
OSCC, but furthermore, in patients who have 
suffered intraoral carcinomas and who after 
surgical treatment have needed rehabilitation 
with endosseous implants in order to restore 
lost function and esthetics, cases of recurrence 
and development of new primary tumours 
have been described.9–17

The pathogenesis of the OSCC occurs in two 
stages: the first consists of the action of a carcino-
genic agent on the oral mucosa. After a quiescent 
period, the initiation would be produced by 
traumatic or irritating factors. A study has been 
done of the possibility that the factors acting 

1Master in Family and Community Dentistry, University of 
Seville (US); 2Associate Professor of Stomatology III. School 
of Dentistry, Universidad Complutense of Madrid (UCM); 
3Associate Professor of Stomatology IV. School of Dentistry, 
Universidad Complutense of Madrid (UCM); 4University 
Specialist in Surgery and Oral Implantology, University of A 
Coruña. Dentist in the Galician Health Service (SERGAS) 
*Correspondence to: Ángel-Orión Salgado-Peralvo 
Email: orionsalgado@hotmail.com

Refereed Paper. Accepted 29 September 2016 
DOI: 10.1038/sj.bdj.2016.863
©British Dental Journal 2016; 221: 645-649

Highlights that oral squamous cell carcinoma 
(OSCC) is a rare complication of dental implants, 
but something very important to consider.

Demonstrates that prior to inserting implants,  
it is necessary perform a correct examination and 
know the patient’s risk factors in order to try to 
control them.

Shows that the clinical appareance of OSCC in the 
peri-implantary mucosa is very similar to peri-
implantitis, so in these cases it is necessary to do a 
differential diagnosis.

In briefIn brief
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as irritants can be restorations or materials 
used in odontology, and in this sense, dental 
implants could act as irritants.10,17 It is important 
to mention that oral cancer in its initial stages 
is not usually painful, so it is often discovered 
by chance and, therefore, is diagnosed in very 
advanced stages of the illness.2,4 At the present 
time the survival rate of patients with OSCC is 
50% at five years, so that prevention and early 
detection are very important in diminishing its 
mortality and morbidity.5

The objective of this article is to do a review 
of the scientific literature available in order to 
know whether there is an association between 
dental implants and the development of OSCC.

Material and methods

A review was performed of all the articles 
published in the database of MEDLINE (via 
Pubmed), Tripdatabase and Cochrane, using the 
search terms ‘dental implants’ AND ‘squamous 
cell carcinoma’, and ‘dental implant complica-
tions’ AND ‘squamous cell carcinoma.’ Searches 
were also carried out in the lists of references of 
the articles reviewed to identify relevant studies 
that might have been omitted.

The articles included dealt with the possible 
carcinogenic effects of dental implants and also 
with the possible malign transformation of 
oral lesions after the insertion of the implants. 
For the analysis, cases were used in which an 
oral squamous cell carcinoma had appeared 
in the peri-implantary mucosa. The search 

was restricted to articles published in English. 
All articles that did not fulfil the criteria for 
inclusion were excluded, as were letters to the 
Editor and books or chapters of books. No date 
limit was placed on publications, the search 
being up-dated to March, 2016.

Results

In an initial search, the reviewers selected 269 
articles following the inclusion criteria. Of 
these, 197 were about other issues related to 
post oncologic treatment of patients treated for 
OSCC or other oral cancer, so were excluded. The 
complete texts of the remaining 72 were analysed, 
and 27 were excluded as being not directly related 
to the subject. Finally, 45 articles were included 
in the study: 23 were used to present the cases 
in the existing literature that discussed instances 
of OSCC in the peri-implantary mucosa, and 22 
were about the possible causes for malign trans-
formation (Fig. 1). In general, we could say that 
the pertinent existing bibliography is limited on 
most occasions to descriptions of clinical cases or 
series of cases with not many instances (Table 1).

From the 23 works studied, 46 cases of 
dental implants associated with OSCC are 
presented. These cases had a similar distribu-
tion for sex: 21 men (45.65%) and 25 women 
(54.35%), and the age of the patients ranged 
between 42 and 90.

In 45 cases (97.83%) there were predispos-
ing factors that provoke molecular alterations 
which can go unnoticed and which increase 
the risk of malign transformation. Really, some 
of them are considered potentially cancerous 
lesions or states. Eight cases (16.67%) are 
described with oral lichen planus lesions,12,18–22 
15 (31.25%) with leukoplakia11,12,14,23 and two 
(4.17%) with erythroplakia;12 12 cases (25%) 
with a history of oral cancer9,14–16,19,21,23–26 and 
seven cases (14.58%) with cancer in other 
places;3,10,19,20,27,28 in 13 cases (27.08%) asso-
ciation with the consumption of alcohol was 
observed10,12,16,19,25,26 and in 11 (22.92%) with 
a tobacco habit,10–12,16,19,20 five cases (10.87%) 
being found in ex-smokers.10,12,23,26 In three 
cases (6.25%) it was associated with bad oral 
hygiene25,28,29 and in four cases (8.33%) with 
badly adapted prostheses.7,10,22,25 Of the medical 
histories reviewed, three patients (6.25%) had 
associated cardiac diseases,7,20,30 one (2.08%) 
hyperuricemia30 and one (2.08%) diabetes 
mellitus.7 In three cases (6.25%) the presence or 
absence of risk factors is not specified3,9,12–15,19,27 

and in 32 (66.67%) neither was the association 
with other illnesses.3,9,11–16,19–21,26–28

Clinically considered, 46 cases (100.00%) 
at the first consultation had an appearance 
similar to that observed in peri-implantitis, 
and in the examination there was an increase 
in the probing depth accompanied by bleeding. 
Radiographically, images compatible with peri-
implantary bone loss were observed. The mac-
roscopic clinical aspect in 18 cases (37.5%) was 
that of an exophytic lesion,7,9,12–14,16,18–21,25,26,30 in 
two (4.17%) a verrucous leukoplakia,11,13 and 
in ten cases (21.74%) appeared together with 
ulcerous lesions.10,12,19,22

Also described were two cases (4.17%) 
in which metastatic lesions were produced 
around the mandibular implants because of 
lung cancer27 and breast cancer.28

As for location, in 44 cases (95.65%) the 
condition was produced in mandibular 
implants and only in two cases (4.35%) was 
the location maxillary.12,19

Also analysed were the various options with 
which the implants were repaired, namely 31 
cases (64.58%) using overdentures7,9–12,15,16,20–25,27 

and in 12 cases (26.08%) with a fixed prosthe-
sis.3,10,12–14,18–20,29,30 In three cases (9.34%) it was 
not specified.24,26,28

Discussion

With the increase that dental treatments have 
experienced in recent years through dental 
implants, there are numerous articles that deal 
with the complications in these treatments. 
Most of them are of an inflammatory nature; 
nevertheless, the publication of a number of 
cases that mention the appearance of OSCC 
in the peri-implantary tissues is worthy of 
attention.1,3,7,9–30 Virchow,31 in 1863, was the 
first to describe the relation between chronic 
inflammation and cancer. It is known that in 
some cases this inflammation in itself can lead 
to malignant transformation while in others 
it is caused and modulated by factors among 
which are included a certain genetic and car-
cinogenic predisposition such as tobacco or 
alcohol.12,32,33 It has also been associated with 
certain bacterial or viral infections (human 
papillomavirus) as well as with other irritating 
factors, among which can include some that 
are inherent to implants.29 Along these lines, in 
studying the importance that chronic inflam-
matory response has in the appearance and 
development of cancer, some studies discuss 
the association between chronic periodontitis 
and OSCC.12

The modulation of the inflammatory 
response contributes to the progression of 

Initial search

Reading of titles and summaries (n= 269)

Articles excluded (n= 197)

Analysis of complete texts (n= 72)

Articles excluded (n= 27)

Articles included (n= 45)

Articles included in the analysis (n= 23)

Fig 1  Flowchart of the articles obtained 
in performing the bibliographic search
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the tumour by increasing the proliferation 
and survival of malignant cells, stimulating 
neoangiogenesis and reducing antitumour 
immunity.32,33 Peri-implantary inflammation 
initially affects the soft tissue around the 
implant, provoking mucositis, and later, when 
the inflammation becomes chronic, there is a 
reabsorption of the surrounding bone, which is 
known as peri-implantitis.1,11,16–18 If this inflam-
mation persists, it can have sufficient potential 
to induce cellular proliferation and prolong 
cellular survival by activating the oncogenes 
and inactivating tumour suppressor genes, 
which would produce genetic instability and 
a greater risk of having cancer. Furthermore, 

certain routes of the inflammation affect the 
process of carcinogenesis.1,2,4,10,12,31

For many years titanium was considered 
an inert material, but recently cases of allergic 
reactions of type I or IV have been described that 
can lead to failure of the implant, as they activate 
the inflammatory process by functioning as an 
irritating agent.6,34,35 Sicilia et al.36 conducted a 
study to assess the possible allergy to titanium in 
1500 patients with implants, and they observed 
positive reactions in nine of them (0.6%).

In cases where there is mobility of the 
implants, at microscopic levels particles 
derived from the implant can be produced that 
activate an inflammatory response, although 

the association with carcinogenesis is not clear. 
Titanium implants coated with hydroxyapa-
tite aggravate the problem because of a dif-
ference between the shearing module of the 
coating and that of the underlying titanium.29 
Moxley et al. 25 presented a case in which two 
transmandibular posts were inserted; two 
years after the insertion a clinical inspection 
revealed metallic filings around both posts 
which induced peri-implantary mucositis, and 
one year later an OSCC around one of them.

Some cases of metastasis around implants 
have been described in the scientific literature.27,28 
Primary cancers that metastasise on the oral 
level are estimated to be 1%, and in two thirds 

Table 1  Breakdown of case reports (UNS = unspecified by the authors)

Authors Article type Number 
of cases

Previous history of 
oral cancer other parts 
of the body and/or 
premalignant lesions

Risk factors Localisation Prostheses on implants

Clapp et al. 1996 Clinical cases reports 3 Yes (2), No (1) Yes (2), No (1) Mandibular (3) Overdenture (2), UNS (1)

Moxley et al. 1997 Clinical case report 1 Yes Yes Mandibular Overdenture

Block and Scheufler. 2001 Clinical case report 1 Yes Yes Mandibular Overdenture

Shaw et al. 2004 Clinical cases reports 2 Yes (2) UNS (2) Mandibular (2) Fixed prosthesis (2)

Czerninsky et al. 2006 Clinical cases reports 2 Yes (2) Yes (2) Mandibular (2) Fixed prosthesis (2)

Verhoueven et al. 2007 Clinical case report 1 Yes UNS Mandibular Overdenture

Abu El-Naaj et al. 2007 Clinical cases reports 2 Yes (2) Yes (2) Mandibular (2) Overdenture (1), Fixed prosthesis (1)

Dib et al. 2007 Clinical case report 1 Yes Yes Mandibular UNS

Schache et al. 2008 Clinical case report 1 No UNS Mandibular Fixed prosthesis

Chimenos-Küstner et al. 2008 Clinical case report 1 Yes Yes Mandibular UNS

Eguia del Valle et al. 2008 Clinical case report 1 No No Mandibular Fixed prosthesis

Gallego et al. 2008 Clinical case report 1 Yes No Mandibular Overdenture

Kwok et al. 2008 Clinical cases reports 3 Yes (1), No (2) Yes (3) Mandibular (3). Overdenture (2), Fixed prosthesis (1)

Gallego et al. 2009 Clinical case report 1 No Yes Mandibular Overdenture

Gulati et al. 2009 Clinical case report 1 Yes Yes Mandibular Overdenture

De Ceulaer et al. 2010 Clinical cases reports 3 Yes (3) UNS (3) Mandibular (3) Overdenture (3)

Meijer et al. 2010 Clinical case report 1 Yes UNS Mandibular Overdenture

Moshref et al. 2011 Clinical case report 1 No Yes Mandibular Overdenture

Bhatavadekar. 2012
Narrative revision 
of the literature and 
clinical cases.

1 No Yes Maxillar Fixed prosthesis

Pfammatter et al. 2012 Clinical case report 1 Yes UNS Mandibular Fixed prosthesis

Marini et al. 2013 Clinical case report 1 Yes No Mandibular Fixed prosthesis

Moergel et al. 2014 Clinical cases reports 15 Yes (14), No (1) Yes (8), No 
(4), UNS (3)

Mandibular (14); 
Maxillar (1)

Overdenture (14), Fixed prosthesis 
(1)

Nariai et al. 2015 Clinical case report 1 Yes Yes Mandibular Overdenture

23 publications 46 cases Yes (37), No (9). Yes (26), No 
(8), UNS (12)

Mandibular (44), 
Maxillar (2).

Overdenture (31), Fixed prosthesis 
(12), UNS (3)
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of the cases the primary cancer goes unnoticed 
until the metastasis is diagnosed.3,17,28,37 Of the 
tumours that metastasise on the oral level, the 
most frequent in women is breast cancer, while 
in men the most frequent are lung and prostate 
cancer. The zone most affected in the maxillo-
facial area is the posterior mandibular zone.3,38

It is thought that in cases of recurrence of 
the OSCC around the implants after treatment, 
a proliferation of residual tumour cells is 
produced. It is estimated that this recurrence 
at oral level could be 15% to 20%.13,16 On many 
occasions, after the removal of an OSCC, the 
only way to restore the function and aesthetics 
of the stomatognathic system of the oncologi-
cal patient will be by means of implantological 
rehabilitation. Something that has also been 
considered is the possibility that during 
radiotherapy a dispersion of the radiation is 
produced, increasing the dosage in front of the 
implant and decreasing it in the posterior zone. 
This relation, however, is difficult to establish 
as a cause of recurrence of OSCC.15

Another factor that can cause inflamma-
tion in implants is corrosion. This is consid-
ered to be the deterioration of the metal as 
a result of an electro-chemical attack on the 
oral environment. Most implants are made of 
pure titanium or of alloys that are especially 
resistant to corrosion (with corrosion rates of 
0.003 μA/cm2) owing to the stability of the layer 
of titanium dioxide (TiO2) that they have.6,29,35 
When this layer is broken or eliminated, as 
can happen after the mechanical removal of 
plaque, from the presence of fluorions, due to 
friction of the implant with the surrounding 
bone or because of acidity of the medium (for 
example, in conditions of inflammation), the 
titanium can suffer corrosion.35,39,40 Basically, 
this occurs between implants made of titanium 
and other metallic alloys used to rehabilitate 
implants or in other dental procedures; the 
alloy of less noble metals acts as the anode 
and the titanium as the cathode, transferring 
electrons by metallic contact and liberating 
into the crevicular space ions that activate 
the immune system of the host. It has been 
proved that there is an exchange of ions in the 
implant-bone interface, as increased levels of 
calcium and phosphorous have been found 
on the oxidised surface of the implants.6,39,40 
Localised corrosion can also be produced by 
the formation of cracks or holes in the surface 
which would act as an anode and the rest of the 
implant as a cathode.

Certain authors have associated the libera-
tion of corrosion products with carcinogenic 

and mutagenic phenomena in the oral 
cavity.39,40 In 2006, titanium dioxide was 
considered a possible carcinogen for humans 
by the International Agency for Research on 
Cancer (IARC), which classified it as belonging 
to Group 2B.6,42 In spite of this, the epidemio-
logical cohort studies in humans have not been 
conclusive, so at the present time there is a 
great controversy over the matter and studies 
should be interpreted with caution.35 In a 
study by Doran et al.,43 the authors reached the 
conclusion that at the present time titanium 
alloys are the safest alloys for dental implants, 
and that only vanadium, a minor component 
of this alloy, is toxic. What does seem certain 
is that a high concentration of metallic ions 
in the oral cavity can be harmful and act as 
a local immunodepressant, or they can be 
metabolised, thereby generating cytotoxic or 
potentially reactive mutagenic products.6,35

Another possibly related factor is the 
migration of malignant cells through the 
peri-implantary sulcus to the jaw.18,29 In the 
two cases presented by Schache et  al.13 and 
Nariai et al.,16 the authors observed that the 
osseous extension of the tumour through 
the medulla originated in the bone crest and 
extended to the implant in the direction of the 
root. The cortical vestibular and lingual were 
intact, so the progression of the tumour was 
produced in the implant-mucosa interface.

In various cases described, the patients 
presented lesions in the oral mucosa, some 
of them benign, but with the passing of time 
and after insertion of the implants these could 
become malign. New lesions can also appear, or 
even in patients with a previous history of cancer 
or with potentially malignant lesions, there can 
be a recurrence of them around the implants.2,6

The pathogenesis of oral lichen planus 
(OLP) is not entirely clear, but today it is 
considered a potentially malignant condition. 
According to González-Moles et  al.,45 the 
rate of malignant transformation of OLP in 
different studies carried out between 1924 and 
2007 is between 0% and 12.5%; nevertheless, 
it is necessary to perform a worldwide multi-
centric survey with a broad study population 
in order to throw light on the subject. It is a 
frequently recurrent lesion, and considering 
lichen planus as an illness that is autoimmune, 
inflammatory and chronic, and the effect of 
the implants on the immune system and on 
the development of chronic inflammation, it is 
reasonable to think that there can be a relation 
between the two, and therefore, participation 
in a possible malignant transformation. More 

studies are necessary to confirm this hypoth-
esis.2,18 In these kind of patients, prolonged 
treatment with immunosuppressants, both oral 
and systemic, can facilitate the progression of 
the illness.18

The clinical appearance of OSCC associated 
with dental implants is difficult to distinguish 
from peri-implantitis. Considering that peri-
implantary inflammation is the most frequent 
complication, it is not necessary for every 
patient with peri-implantitis to have a biopsy 
systematically. However, we should establish a 
differential diagnosis for OSCC in those cases 
in which there is a hyperplasic lesion of the 
oral mucosa with peri-implantary osseous 
reabsorption in patients at risk, and perform 
a biopsy in cases where the appearance of the 
lesion is sudden, shows rapid progression, does 
not respond to conventional treatment and/or 
presents anaesthesia or paresthesia.2,3,12,16,17,30

Conclusions

It is not possible to establish a cause-effect 
relationship between the presence of dental 
implants and the development of OSCC in the 
peri-implantary tissue. Dental implants per se are 
not associated with carcinogenesis; nevertheless, 
there may be unknown factors or habits that can 
act synergistically in the development of cancer. 
Prior to inserting implants, it is necessary to 
perform a correct examination and know the 
patient´s risk factors in order to try to control 
them and, in patients at risk, carry out a stricter 
protocol of visits. In the cases discussed here, the 
initial presentation of OSCC has been described 
in relation to dental implants with a clinical 
appearance very similar to that of peri-implan-
titis; nonetheless, this alone would not justify 
the performing of a biopsy in every case of peri-
implantitis. It would, however, make it advisable 
to carry out a differential diagnosis with OSCC in 
patients at risk who present hyperplasia and peri-
implantary osseous reabsorption, and select for a 
biopsy those cases in which the implantary lesion 
appears suddenly, does not respond to treatment 
and/or presents anaesthesia or paresthesia.
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