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Metastases and primary tumors around dental
implants: A literature review and case report
of peri-implant pulmonary metastasis
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Objective: To perform a literature review on peri-implant metastases and primary
malignoma and report a case of a pulmonary metastasis around dental implants of

the anterior mandibular jaw that mimicked peri-implantitis. Method and Materials:

A literature search of publications from June 1980 to June 2011 in the PubMed/
Medline database was performed to collect information about the type, incidence, and
localization of malignant primary tumors and metastases around dental implants and

to evaluate potential risk factors. A descriptive statistic was performed based on the
collected data with regard to the type and/or origin of tumor, its localization, and the
patient’s age and sex. Results: A total of 1,795 articles were considered for evaluation.
Peri-implant metastases are described in three articles, and peri-implant primary tumors
were found in 14 publications. Of all peri-implant metastases, no associated risk factors

are mentioned. Those of the peri-implant tumors are alterations of the peri-implant
mucosa (such as oral lichen planus, verrucous leukoplakia, and ulcer). Most of the
primary tumors are squamous cell carcinoma. The mean age of the patients with peri-
implant metastases was 68 years; for the peri-implant primary tumors, it was 71 years.
Conclusion: Peri-implant metastases and primary tumors are rare. Every untypical or
refractory reaction to the treatment of peri-implantitis is suspicious for malignancy as
long as the contrary remains unproven. (Quintessence Int 2012,43:563-570)
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Oral cancer represents 2% of all malignant
tumors. Approximately 90% of oral cancers
are squamous cell carcinoma arising from
the oral epithelium. The remaining 10% are
malignant intraoral salivary gland tumors,
melanomas, sarcomas of the soft tissues
and jaw bones, non-Hodgkin lymphomas,
and the exceedingly rare malignant odon-
togenic tumors and metastatic tumors
of primary cancers located elsewhere in
the body." Only 1%

of oral cancers are
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metastases.? There is a higher incidence of
hard tissue metastases in the maxillofacial
region than of soft tissue metastases.?>7 The
relationship between hard and soft tissue
metastases in the oral cavity is 2:1.8

The origin of metastases differs between
the sexes. Breast cancer is the most fre-
quent metastatic oral cancer for hard tissue
in females, whereas lung cancer (followed
by prostate cancer) represents the most fre-
quent metastatic tumor in males.® The most
commonly affected bone in the maxillofacial
region is the posterior mandible.?=47-°

Metastases and primary tumors can
appear around dental implants, thus rep-
resenting an even more rare event.'%1?
Diagnosis at an early stage is challenging,
since the clinical appearance of metastases
and primary tumors around dental implants
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shows typical elements of unspecific peri-
implant infections such as swelling, bleed-
ing on probing (BoP), and pain. In addition,
radiographic findings in the form of peri-
implant osteolysis are similar and not clearly
distinguishable from peri-implant infections
(conventional peri-implantitis). Peri-implant
tissues are refractory to local disinfection
and debridement, which is one of the first
signs of malignancy besides anesthesia.
To date, the
of peri-implant metastasis and primary

incidence and etiology

tumors remain widely unclear. Only scarce
information about peri-implant metastases
and primary tumors are available, which is
presented most frequently in single case
reports. The aim of this study was to per-
form a literature review of peri-implant pri-
mary tumors and metastases and to report
a case of a pulmonary tumor metastasis,
initially misinterpreted as peri-implantitis.

METHOD AND MATERIALS

An electronic literature search of sources
published between June 1980 and June
2011 on the PubMed/Medline databases
was performed to collect information about
the type,
malignant primary tumors and metastases

incidence, and localization of

around dental implants and to evaluate
potential risk factors. The search was lim-
ited to studies in English, German, Italian,
or French using the following terms: peri-
implant metastasis, peri-implant tumor,
peri-implant carcinoma, peri-implant malig-
nancy, oral metastasis jaw bone, jaw bone
metastasis, oral cancer, oral squamous cell
carcinoma, pulmonary metastasis jaw bone,
malignancy, tumor recurrence, pulmonary
metastasis, dental implants, breast metas-
tasis, prostatic metastasis, skin metastasis,
multiple myeloma, plasmacytoma, gastro-
intestinal metastasis, colon metastasis, rec-
tum metastasis, ileurn metastasis, stomach
metastasis, renal metastasis, kidney metas-
tasis, thyroid gland metastasis, and liver
metastasis.

Any article reporting on dental metas-
tases or primary malignant tumors around

dental implants (case reports with histologic
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proof) were included. Articles in which the
age of patients or the localization and the
type of the tumor were not given were
excluded. The data were extracted using
tables prepared beforehand. Two reviewers
evaluated the literature, and disagreements
were critically revised and discussed. A
descriptive statistic was performed based
on the collected data with regard to the type
and/or origin of tumor, localization, age, and
sex. Tables were created using a spread-
sheet (Microsoft Excel 2008).

CASE REPORT

A 55-year-old woman with a history of
pancreatic carcinoma and histologically
proven nonsmall cell lung cancer (NSCLC)
was referred by her private dentist during
chemotherapy in our department because
of a painful swelling of the peri-implant
mucosa of the right anterior mandible. The
mucosa had a smooth surface, and at this
stage,
mation in the form of pain, swelling, red-

it showed typical signs of inflam-

dening, and a probening depth of 7 mm
with immediate BoP (Fig 1). The patient
showed good oral hygiene. A panoramic
radiograph was taken, showing vertical
peri-implant bone loss of 2 to 3 mm (Fig 2)
of the

right anterior mandible. Local submarginal

mesial and distal implants in the
irrigation under local anesthesia (Septanest
2%, 1:200,000; Specialites Septodont) was
initially and weekly performed by mechani-
cal debridement and chemical disinfection
with chlorhexidine (Dentohexin 0.2%, Streuli
Additionally,

(Colgate Elyzol 25% Dental Gel; Colgate-

Pharma). metronidazole gel
Palmolive) was applied locally. The clinical
signs of infections decreased within the
first 2 weeks. Three weeks after successful
initial therapy, the swelling had increased
again (Fig 3) and a slight anesthesia of
the right lower lip occured. A cone beam
computed tomograph (CBCT) of the right
anterior mandible was performed, showing
an osteolytic process (Fig 4). Biopsies of
the buccal and lingual peri-implant regions
were taken for histologic evaluation. The
patient died 4 weeks after diagnosis.
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Fig 1 Clinical manifestations of an assumed peri-
implantitis. The buccal mucosa around the mandibular
right lateral incisor implant showed a smooth surface
with typical signs of inflammation in the form of pain,
swelling, redness, and a probing depth of 7 mm, with
immediate BoP.

Fig 3 (above) Clinical manifestations: An increased
swollen buccal mucosa around the mandibular right
lateral incisor implant. The surface of the mucosa was
more smooth and did not attach at the implant. The sur-
rounding region was sensitive.

Fig 4 (right) The CBCT showed an osteolytic process,
affecting the anterior region of the mandibular jaw.
The arrow points to the building of the sequestrum.

RESULTS

A total of 1,795 articles were considered for
evaluation. Of these, 17 publications match-
ing the inclusion criteria (excluding the cur-
rent case) could be identified. The results
are summarized in Tables 1 and 2.

Metastases
Peri-implant metastases are described
three case reports (the current case not

in
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Fig2 The panoramic radiograph shows a vertical bone loss of 2 to
3 mm around the implants (white arrow).

including seven

implants (see

included),
Table 1).
origins: in two cases (six implants affect-

The metastases had different

ed), the primary tumor was identified as
mamma carcinoma.'%'t One case presented
peri-implant bronchus metastasis.’™ Four
implants were localized in the anterior man-
dible. Two implants, which were affected by
a metastasis of mamma carcinoma, were
localized in the anterior maxilla. The mean
age of the patients with peri-implant metas-

tases was 68 years. The only reported risk
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Table 1 Summary of reported cases of peri-implant metastases around dental implants
Article Type of article  No. of cases  Mean age Sex Localization
Orhan et al™® Case report 1 69 Female Anterior mandible/posterior mandible
Dib et al' Case report 1 67 Female 2 anterior mandible/2 anterior maxilla
Verhoeven et al'® Case report 1 67 Female Anterior mandible
Current case Case report 1 (55) Female Anterior mandible

Total 4 case reports 4 68 (65) (4) Female 5 anterior mandible/2 anterior maxilla/

1 posterior mandible

Table 2 Summary of reported cases of primary tumors around dental implants

Article Type of article  No. of cases Mean age Sex Localization
Friedman et al® Case report 1 65 1 male Anterior mandible
Clapp et al* Case report 3 78 2 male/1 female Mandible’
Moxley et al'® Case report 1 74 1 female Anterior mandible
Block et al'® Case report 1 72 1 male 2 anterior mandible
Shaw et al'” Case report 2 68 1 male/1 female 2 anterior mandible
Czerninski et al'® Case report/ 822 66 42/1 male/ Posterior mandible/2 anterior mandible
review 42/1 female
Poggio™ Case report 1 75 1 male Anterior mandible
Abu El-Naaj et al?® Case report 2 71 1 male/1 female Anterior mandible
Kwok et al?! Case report 3 67 2 male/1 female 2 anterior mandible
Gallego et al® Case report 1 81 1 female 3 anterior mandible
Schache et al?® Case report 1 77 1 male Anterior mandible/posterior mandible
Eguia del Valle et al** Case report 1 76 1 male Posterior mandible
Gulati et al® Case report 1 62 1 female Anterior mandible/posterior mandible
Meijer et al?®® Case report 1 65 1 female Anterior mandible
Total 13 case reports/ 21 71 12 male/9 female 18 anterior mandible/4 posterior mandible

1 review

No information about the exact localization, not included in the total; 2Six of them where also described in other publications.

factor was an amelanotic tumor in the eye.™!
The ratio between females and males for the
peri-implant metastasis was 3:0.

Primary tumors

Peri-implant primary tumors are described
in 14 articles, revealing a total of 28 implants
from 21 single case descriptions (see Table
2).1326 Most of the implants (n =
localized in the anterior mandible, except

18) were

for four implants, which were situated in

the molar region. Squamous cell carci-

noma (n = 13) and plasmacytoma (n = 1)
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are the only primary peri-implant tumors
described.® Eight of the cases with a peri-
implant primary tumor such as the squa-
mous cell carcinoma had previously had
squamous cell carcinoma. The mean age
of the patients with primary peri-implant
tumors was 71 years. The ratio between
male and females was 4:3.

Risk factors and medical
history

The 21 peri-implant primary tumors showed
various associated risk factors. The most
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Origin

Breast
Breast
Bronchus

Bronchus

2 breast, 2 bronchus

Origin

Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma

Squamous cell carcinoma

Plasmacytoma

Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma

Squamous cell carcinoma

13 squamous cell carcinoma,
1 plasmacytoma

common risk factors were the alterations
of the peri-implant mucosa such as oral
lichen planus,'®2022 verrucous leukopla-
kia,'®17 verrucous carcinoma,'® or a preced-
ing squamous cell carcinoma.'®17.18.21.22.25
Systemic changes were reported as ven-
arrhythmia,
arterial hypertension.?* Also, cigarette and
alcohol use were reported as
tOrS.13’14'16'18'20'21'25 NO

associated

tricular hyperuricemia, and
risk fac-
information about
risk factors for peri-implant

metastases could be extracted.
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Fig5 Histology of the mandibular right lateral incisor
region: a poorly differentiated carcinoma, histomorphologi-
cally consistent with a metastasis of NSCLC (hematoxylin-
eosin, original magnification X40).

Fig 6 Histology of the lung. Biopsy of the lung with an
infiltration of NSCLC (hematoxylin-eosin, original magnifica-
tion X40).

Histologic results

The hematoxylin-eosin biopsy showed an
infiltration of a poorly differentiated carci-
noma (Fig 5). The biopsy was compared
with the morphology of the independent-
ly retrieved lung biopsy specimen, which
showed NSCLC (Fig 6). The morphologies
of the carcinoma of the peri-implant biop-
sies and the primary pulmonary carcinoma
were comparable. Thereby, the neoplastic
infiltration in the right peri-implant anterior
mandible was consistent with pulmonary
cancer metastasis.
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DISCUSSION

Only three cases of peri-implant metastasis
have been reported to date. In contrast, the
number of described peri-implant primary
tumors is much higher. Nevertheless, both
primary peri-implant tumors and metastasis
represent rare events. The small number of
detected reports does not allow for statisti-
cal analysis in this study, thus explaining
the rather short descriptive statistic. The
low incidence may cause difficulties in cor-
rect and quick diagnostics of peri-implant
metastasis or primary tumors. Pulmonary
metastases of the gingiva are reported in
13 cases,?” whereas the appearance around
dental implants has been described only
once until now. Concerning our case, the
authors presumed it was peri-implantitis
related to the immunosuppression caused
by the chemotherapy to which the patient
was exposed. Additionally, the typical clinical
signs of peri-implantitis with BoP, increased
probing depth, loss of bony support, and
sudden reaction on local scaling and debrid-
ing procedure could initially be observed
in our case.'? Besides clinical appearance,
the radiographic findings with vertical peri-
implant bone loss showed diagnostic char-
acteristics similar to the bone loss related
to conventional peri-implant infection. Only
the beginning anesthesia of the lower lip
in combination with a refractive reaction to
local hygiene treatment 2 weeks after initial
success led to the suspicion of a malignant
process in our case. Anesthesia or even par-
and hypesthesia as well as the numb chin
syndrome, also called mental neuropathy,
are well known to represent first symptoms
of either primary or metastatic malignant
tumors and have been described as first
symptoms in other cases as well.10.28-34

The localization of metastases in the jaw-
bones, like in most of the cases evaluated
in this review, affects the anterior part of the
mandible, despite the fact that Hirshberg et
al® and Lim et al®® described a predominant
appearance of metastases in the posterior
mandible.

Eight of the cases with a peri-implant
primary tumor had previously had squamous
cell carcinoma. We assume that the previous
eight cases are recrudescences. Itis generally
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well established that patients with previous
sguamous cell carcinoma are at an increased
risk of developing a new primary tumor that
can occur in bone treated with implants.3¢

It is remarkable that the pathogenesis of
the metastatic process in the jawbones is
not clear. One theory explaining the meta-
static pathogenesis is the vascular theory
of the jaw. The mandibular premolar and
molar region represent a region with rich
bone marrow. In this situation, the blood
flow slows and causes a change of blood
circulation. A result may be a higher entrap-
ment of metastatic cells.3” Considerations
have also been given to the Batson plexus,
which leads the arterial blood from the skull
to the sacrum and makes an anastomosis at
the circle of Willis with the internal carotid.3®
This might explain how metastases can
reach the oral cavity by passing filtration
through the lungs, but without requiring
any previous pulmonary participation.®® The
high bone turnover in this region involves
the jaws in cases of advanced disease.
Raubenheimer and Noffke described the
process of metatstases in bones based on a
cascade that includes detachment of tumor
cells from the primary site, invasion into the
surrounding tissue, intravasation, transport
to the site of metastasis, extravasation, and
bone degradation or bone formation.4°
undetected
Other
authors reported that in about one-third to

Primary malignancy is
in about two-thirds of all cases.*
one-fifth of all cases, the primary cancer
is not found until the oral metastases were
diagnosed.®>79:3% Hirshberg et al stated that
the lung and breast are the most common
primary sites in women and men,° respec-
tively, whereas a review of the Japanese
literature identifies the uterus as a primary
tumor location for women.*? An analysis of
41 Korean patients suggest the liver as the
most common primary site for tumors, but
the lung remains the primary site for metas-
tases to jawbones (23 cases).®®

In the current case, the peri-implantitis
could act as an initiating agent for malig-
nancy, because the mucosa was already
damaged.*® Shaw et al'” discussed the pos-
sibility that the presence of implants and
fixed protheses inhibit complete examina-
tion of oral mucosa at recalls and delay
definitive diagnosis.
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Our observations and descriptions were
based on data from case reports, which are
defined to be level 4 research.* More evi-
dence-based literature (level 1 to 3) about
the
and primary tumors around dental implants

incidence of peri-implant metastases

and the possible risk factors would be nec-
essary to yield reliable results.

Clinical and histologic diagnosis of a
peri-implant metastasis can cause difficul-
ties. Every atypical or refractory reaction on
treatment is suspicious for malignancy until
the contrary is proven.

Second primary malignancy or metasta-
ses can masquerade as benign peri-implant
complications, so a high degree of vigilance
is required in the follow-up of these patients.
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