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ABSTRACT
Purpose: This study is a histopathological analysis of lesions clinically diagnosed as peri-implantitis (PI).

Materials and Methods: This retrospective study included microscopic findings in 117 peri-implant biopsies from lesions
presenting clinical and radiographic features of peri-implantitis.

Results: The study group included 117 biopsies, mean age 55.2 years; 60.9% of biopsies were from failing implants during
explantation, the remaining from surviving implants. All cases showed microscopic evidence for inflammation; however,
although 41% exhibited only nonspecific inflammation, 29.9% exhibited actinomyces-related inflammation, 18.8% pyo-
genic granuloma (PG), and 10.3% giant cell granuloma (GCG). Differences in implant failure rates between pathological
diagnostic groups were not statistically significant. Lesions with simple inflammation could not be distinguished clinically
or radiographically from the potentially destructive lesions.

Conclusions: There were no clinical features which could distinguish PI with simple inflammation from potentially
destructive lesions mimicking PI, such as GCG, PG, and actinomycosis. However, to control GCG and PG surgical
procedures would be recommended, actinomycosis would indicate specific antibiotics, whereas in nonspecific inflamma-
tion, these measures may not be indicated. The results of the present study provide evidence for the importance of early
microscopic examination of lesions presenting clinically as peri-implantitis, a step toward more accurate diagnosis and
improved treatment of PI and lesions mimicking PI.
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eri-implantitis (PI) is an inflammatory disease of
Ptissues surrounding dental implants. The consensus
paper from 2008 defines PI as an inflammatory lesion
that affects the mucosa and the supporting bone,

gival mucosa.' PI presents clinically as erythema and
swelling of the soft tissue, with bleeding on probing,

and always presents loss of supporting marginal bone.
In PIM, there is no bone loss, but all other signs men-
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There are no universally accepted protocols for the
treatment of either PIM or PI;® moreover, in the major-
ity of cases, the peri-implant tissue removed during
treatment is not routinely submitted for histopathologi-
cal examination. There is a very sparse information in
the literature on the microscopic findings in PI; a review
published in 2011 identified only four articles (printed
1991-2004) describing histopathological findings in a
total of 35 human cases of PI.’

There are several pathological entities which mimic
PI when they occur around implants, entities with
distinct microscopic characteristics, as well as a locally
destructive behavior. These include mainly giant cell
granuloma (GCG) and pyogenic granuloma (PG) and
rarely peri-implant malignancy, primary or metastatic.

There are more than 18 articles in the literature

describing peri-implant malignancy,* "'

12 reported
cases of peri-implant GCG,'”" and only two cases of
PG around implants.””*' The majority of these lesions
exhibit clinical characteristics which are consistent
with PI; however, they do not behave like conventional
PI and would not respond as expected to treatment
modalities for conventional PI (debridement, improved
hygiene, chlorhexidine rinses, short-term antibiotics,
etc.)® Biopsy and histopathological evaluation are
essential for correct diagnosis, identification of cases
which mimic conventional PI, and optimization of
treatment.

The objectives of the present study were to evaluate
histopathological findings of cases clinically diagnosed
as PI or PIM and to investigate the frequency of lesions
clinically mimicking PI.

METHODS

The study was conducted as a retrospective study
based on archival biopsy material submitted for analysis
between 1999 and 2011. The study group included peri-
implant biopsies taken from lesions diagnosed clinically
as PI or PIM according to widely accepted criteria.'
Lesions presenting erythema, swelling, bleeding on
probing, with or without suppuration but had no bone
loss were diagnosed as PIM; lesions presenting ery-
thema, swelling, bleeding on probing, pocket formation
with evidence of bone loss of at least 2 mm were diag-
nosed as PL

The clinical status of the implants from which the
biopsies were submitted was divided to two subgroups:
failing implants when clinical signs of PI were present
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and explanation had been performed at the time the
biopsy were submitted; surviving implants when signs
of PIM or PI were present but at the time the biopsy was
taken were not explanted but continued to be treated
with various modalities. There were no uniform prede-
termined criteria set, as this was a retrospective analysis
with many contributing dentists; the classification as
failing or surviving was based on the information pro-
vided, if the biopsy material submitted was harvested
during explanation procedures or from the mucosa
around implants which had not been removed.

Tissues removed during these surgical procedures
were submitted for microscopic analysis. The tissues
were formalin fixed and paraffin embedded. Five micron-
thick sections were routinely stained with hematoxylin
and eosin (H&E). Periodic acid Schiff (PAS; PAS Kkit,
Sigma-Aldrich, St. Louis, MO, USA) and gram stains
were added when bacterial colonies suspected as actino-
myces were observed in the H&E sections. Pathological
analysis was performed by two experienced oral pathol-
ogy specialists (I.K., A.H.) in a blinded fashion.

Due to the retrospective nature of this study, it was
granted an exemption in writing by the University of
Tel-Aviv and Tel-Aviv Sourasky Medical Center IRB.

SPSS® V.17 software (SPSS, Chicago, IL, USA) was
used for statistical analysis. Descriptive methods have
been applied as well as the Pearson chi-square test.

RESULTS

Study Group (PIM and PI)

A total of 117 biopsies from 86 patients (37 men and
49 women) were included in the analysis. The mean age
was 55.2 years (range 21-78 years). In 31 patients, tissue
from more than one implant was submitted for analysis,
either concomitantly or at different occasions during the
study period (repeated biopsies from the same location
were not included).

The implants from which biopsies were obtained
were located in the maxilla in 55.6% and in the man-
dible in 44.4%, (details in Figure 1).

Information allowing classification of the implant
status at the time of biopsy was available for 64 biop-
sies. Of these, two (3.1%) showed only PIM, and 23
(35.9%) cases with clinical PI were classified as sur-
viving, whereas 39 (60.9%) were classified as failing
implants and were explanted at the same time the biopsy
was obtained.
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Figure 1 The location of the implants included in the study.

The implant age (time from implantation) at the
time of the biopsy was known in 59 cases; ranging
between 2 and 241 months, the mean implant age was
7.0 years (84.2 months).

The single case biopsied at 2 months did not fail,
but exhibited signs of PIM, all the remaining cases, were
late events.

Histopathological Diagnosis

Forty-eight (41%) biopsies were diagnosed as various
nonspecific inflammatory reactions (Figure 2C) Actino-
myces colonies surrounded by inflammation were found
in 35 cases (29.9%) (Figure 3, C and D). The diagnosis
of actinomyces-related inflammation was supported in
all cases by the presence of typical morphology of the
filamentous bacterial colonies, with variations in stain-
ing between the periphery and the center, and positive
staining with both PAS and gram stains (Figure 3D).
In addition, the presence of an inflammatory reaction
bordering the bacterial colonies was considered manda-
tory for the diagnosis, thus ruling-out “floaters” that
may have been innocent bystanders.

In 22 (18.8%) biopsies, the diagnosis was PG, and in
12 (10.3%), GCG (Figure 4). In 10 (8.5%) cases, foreign
material with foreign body reaction was focally present.
Comparison of the rate of implant failure between the
different histopathological diagnostic groups found no
significant differences.

For comparison, a group of 106 gingival biopsies
(unrelated to implants) taken from lesions presenting

Tooth location

B Posterior Maxilla
B Premolar Maxilla
] Anterior Maxilla

B Anterior Mandiblle
[CJPosterior Mandible

with clinical characteristics which can also be found in
PI (swelling, eryhtema, bleeding, or suppuration) was
retrieved from the archives (2005-2011). In this group,
35 (33%) cases were diagnosed as PG, 11 (10.4%) were
GCG, nine (8.5%) were nonspecific inflammation, and
three (2.8%) were actinomyces-related inflammation.

Actinomyces-related inflammation was significantly
more prevalent in the peri-implant group than in the
gingival biopsies (29.9% vs 2.8%, p <.01), whereas for
GCG and PG, there were no significant differences in
frequency between the study group and the biopsies
from lesions unrelated with implants. Biopsies specifi-
cally taken from lesions of periodontitis were not found
in the archives.

DISCUSSION

PI and PIM are considered inflammatory diseases,
resembling (but not identical with) periodontitis and
gingivitis, respectively. As in the majority of cases the
peri-implant tissue removed during treatment (such as
during debridement) is not submitted for histopatho-
logical analysis, there is little information in the litera-
ture on the spectrum of microscopic findings in these
lesions. The findings of the present study suggest that
one-third of the cases clinically diagnosed as PI were
found to be either PG or peripheral giant cell granuloma
(PGCG). Both PG and GCG are reactive lesions, and
although obviously benign, they have the highest fre-
quency of destructive behavior among the reactive gin-
gival lesions. In oral PG in general, a global recurrence
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Figure 2 A, Clinical presentation of swelling, erythema, and suppuration around maxillary implants. B, Radiograph showing
significant cervical bone loss. C, The microscopic features include vascular fibro-epithelial hyperplasia, and a dense inflammatory
infiltrate (hematoxylin and eosin [H&E], original magnification x40).

rate of 17% has been reported after conservative
treatment, with a significantly higher rate in gingival
lesions.” It has been demonstrated that PGCG can grow
to sizes of up to 5 to 6 cm in diameter, with a recurrence
rate of 10 to 15% after treatment.”** PGCG has the
highest rate of bone resorption among reactive gingival
lesions, also a sign of its potentially destructive biologi-
cal behavior.”> PG and PGCG around implants have
been rarely described in the literature; there are only two
case reports of PG,**! and only 12 cases of peri-implant
GCG,'*" three of which have been previously reported
from Tel-Aviv University and are included in the present
study as well. The prevalence of peri-implant GCG was
found in similar frequencies in both study and control
groups. Analysis of the cases of GCG around implants
(those from the literature and four new cases in the
present series) indicates that they have a high tendency
to recur after treatment, often several times, leading
to implant failure in most cases.">" Early microscopic
diagnosis of GCG should lead to a more appropriate
initial treatment and potentially improve outcome.

PG around implants was found to be less frequent
than in nonimplant-related gingival biopsies (18.8%
vs 33%); nevertheless, it is obviously not as rare as one
would expect from only two previous case reports in
the literature.?**' In a similar fashion to GCG, PG has a
relatively high recurrence rate after conservative treat-
ment, which may lead to bone loss and compromise
implant survival. In order to control the disease in cases
of peri-implant PG and GCG, meticulous surgical treat-
ment is required. The patient would most probably
not benefit from the essentially conservative treatment,
which may be effective in conventional PI but notin GCG
or PG mimicking PI. If biopsy material is not submitted,
correct diagnosis could be delayed or completely missed,
with a high probability of unwanted outcome.

Almost one-third of the cases exhibited bacterial
colonies of actinomyces within the peri-implant tissue,
as well as a dense inflammatory reaction. Actinomyces-
related inflammation was 10 times more prevalent in
the study group than in the control gingival biopsies.
Actinomyces is filamentous anaerobic bacteria which
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Figure 3 A, Clinical presentation of an erythematous exophytic mass adjacent to mandibular implants. B, Radiograph demonstrates
severe bone loss. C and D, At low magnification, the micrograph exhibits an ulcerated polypoid mass, composed of loose vascular
connective tissue (hematoxylin and eosin [H&E], original magnification X20). The square surrounds a densely packed colony of
microorganisms, surrounded by an acute inflammatory infiltrates (H&E, original magnification x200). Gram stain demonstrates
the thin filamentous features typical for actinomyces; periodic acid Schiff was also positive (Gram, x400).

tends to aggregate in large compact colonies known
as “sulphur granules,” with an affinity for bone.”
Actionomyces species are not considered primary peri-
odontal pathogens as they have been isolated from
normal oral flora, periodontal pockets, and around
dental implants.”®*” However, they can become patho-
genic when the mucosal barrier is breached, allowing
access to the submucosa or bone. Inflamed periodontal
or peri-implant tissue, often ulcerated (Figure 5), may
provide a path of entry for the bacteria. Infection with
actinomyces may develop into cervico-facial actinomy-
cosis, a destructive disease of soft tissue and/or jaw-
bones, which requires prolonged antibiotic treatment.*®
None of the cases in the study developed this complica-
tion. Other less aggressive forms of actinomycosis, such
as peri-apical actinomycosis, have also been described,”
and there seems to be an important role for actinomyces

species in the pathogenesis of bisphosphonate-related
osteonecrosis of the jaws.”®’! Except for one case report
of the association of actinomyces with a failing implant,
actinomyces has never been described in PL.** The exact
role of actinomyces in the pathogenesis of PI and
implant failure cannot be concluded from the present
study; however, the presence of actinomyces colonies in
a relative high proportions of the peri-implant tissues,
which had not been recognized in the past, may point
to a close relationship, either as a direct cause or as a
secondary or contributing factor. As the cases with acti-
nomyces mimic conventional PI clinically and radio-
graphically (Figures 2 and 3), only routine biopsy of PI
would reveal the presence of these bacteria within the
tissue and allow for appropriate treatment intervention.
Because in most cases the lesions included in the study
were late events, with a mean implant age of 7 years, one
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Figure 4 A, Clinical presentation of swelling, erythema, and partial exposure around left mandibular implants. B, Radiograph
showing alveolar bone loss. C and D, Microscopic slide at low magnification showing a cellular and vascular submucosal mass, which
at higher magnification is composed of multinucleated giant cells in a cellular matrix, features consistent with giant cell granuloma
(hematoxylin and eosin [H&E], original magnifications x40 and x200, respectively).

can assume that actinomyces-related inflammation may
also be a late event in PI.

Although peri-implant malignancy has not been
identified in the present study, there are over 35 reported
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Figure 5 Micrograph showing inflammatory fibro-epithelial
hyperplasia with central ulceration (arrow) (hematoxylin and
eosin [H&E], original magnifications x40).

cases of peri-implant malignancy in the literature
(mainly primary malignancy), which in the majority of
cases also mimic PL*'"% Delayed diagnosis in these cases
may have more severe implications than just implant loss,
stressing the need for microscopic evaluation.

Analysis of the frequency of implant failure
between the various diagnostic groups in this study
failed to find any significant differences. However,
being a retrospective study, there is a possibility of
bias in the cases submitted for biopsy; submitted
cases may have presented with more severe clinical
symptoms, may not have responded as expected to
conventional treatment,or progressed more rapidly.
These possibilities have been impossible to either
confirm or reject based on the data available for this
study.

There are obviously inherent limitations to retro-
spective studies; however, there are also benefits, such as
the large number of cases available for analysis over a
12-year period, larger than any previous report on this
subject in the literature.
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Investigation of details such as implant type, depth
of pockets, quantification of bone loss, medical, or
lifestyle-contributing factors was beyond the scope of
the present study as this has been thoroughly inves-
tigated in many previous works. However, regardless
of the particular etiological factors, the role of biopsy
and histopathological diagnosis in management of
PI and lesions mimicking PI has not been addressed
before.

The results of the present study provide evidence for
the importance of early microscopic examination of the
peri-implant tissue. As a significant proportion of cases
which is clinically consistent with PI present entities
with a high potential for destructive behavior mimick-
ing P, histopathology should become an integral part of
management of PI to allow for more accurate diagnosis
and treatment.

ACKNOWLEDGMENT

We would like to acknowledge and thank Dr. Liran Levin
for the contribution of radiographs and clinical photo-
graphs (Figure 4).

REFERENCES

1. Lindhe J, Meyle J. Peri-implant diseases: consensus report
of the Sixth European Workshop on Periodontology. J Clin
Periodontol 2008; 35(Suppl 8):282-285.

2. Albrektsson T, Isidor F. Consensus report of session IV. In:
Lang NP, Charring T, eds. Proceedings of the First European
Workshop on periodontology. London: Quintessence, 1994:
365-369.

3. Singh P. Understanding peri-implantitis: a strategic review.
J Oral Implantol 2011; 37:622-626.

4. Renvert S, Roos-Jansdker AM, Claffey N. Non-surgical
treatment of peri-implant mucositis and peri-implantitis:
a literature review. J Clin Periodontol 2008; 35(Suppl 8):
282-285.

5. Gupta HK, Garg A, Bedi NK. Peri-implantitis — a risk factor
in implant failure. J Clin Diag Res 2011; 5:138-141.

6. Esposito M, Grusovin MG, Coulthard P, Worthington
HV. Interventions for replacing missing teeth: treatment
of perimplantitis. Cochrane Database Syst Rev 2006; (3):
CD004970.

7. Berglundh T, Zitzmann NU, Donati M. Are peri-implantitis
lesions different from periodontitis lesions? J Clin Period-
ontol 2011; 38:188-202.

8. Moergel M, Karbach J, Kunkel M, Wagner W. Oral squa-
mous cell carcinoma in the vicinity of dental implants.
Clin Oral Investig 2013. DOI: 10.1007/s00784-013-0968-5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Clinical Implant Dentistry and Related Research, Volume 17, Supplement 1, 2015

Pfammatter C, Lindenmiiller IH, Lugli A, Filippi A, Kiihl S.
Metastases and primary tumors around dental implants: a
literature review and case report of peri-implant pulmonary
metastasis. Quintessence Int 2012; 43:563-570.

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

Javed F, Al-Askar M, Qayyum F, Wang HL, Al-Hezaimi K.
Oral squamous cell carcinoma arising around osseointe-
grated dental implants. Implant Dent 2012; 21:280-286.
Hirshberg A, Kozlovsky A, Schwartz-Arad D, Merdinger O,
Kaplan I. Peripheral giant cell granuloma associated with
dental implants. ] Periodontol 2003; 74:1381-1384.

Bischof M, Nedir R, Lombardi T. Peripheral giant cell granu-
loma associated with a dental implant. Int ] Oral Maxillofac
Implants 2004; 19:295-299.

Cloutier M, Charles M, Carmichael RP, Sdindor GK. An
analysis of peripheral giant cell granuloma associated with
dental implant treatment. Oral Surg Oral Med Oral Pathol
Oral Radiol Endo 2007; 103:618—622.

Scarano A, lezzi G, Artese L, Cimorelli E, Piattelli A.
Peripheral giant cell granuloma associated with a dental
implant. A case report. Minerva Stomatol 2008; 57:529-534.
Hernandez G, Lopez-Pintor RM, Torres J, de Vicente JC.
Clinical outcomes of peri-implant peripheral giant cell
granuloma: a report of three cases. J Periodontol 2009;
80:1184-1191.

Ozden FO, Ozden B, Kurt M, Giindiiz K, Giinhan O. Periph-
eral giant cell granuloma associated with dental implants:
a rare case report. Int J Oral Maxillofac Implants 2009;
24:1153-1156.

Hanselaer L, Cosyn J, Browaeys H, De Bruyn H. Giant cell
peripheral granuloma surrounding a dental implant: case
report. Rev Belge Med Dent (1984) 2010; 65:152-158.
Penarrocha-Diago MA, Cervera-Ballester J, Maestre-Ferrin
L, Penarrocha-Oltra D. Peripheral giant cell granuloma
associated with dental implants: clinical case and literature
review. ] Oral Implantol 2012; 38:527-532.

Olmedo DG, Paparella ML, Brandizzi D, Cabrini RL. Reac-
tive lesions of peri-implant mucosa associated with titanium
dental implants: a report of 2 cases. Int ] Oral Maxillofac
Surg 2010; 39:503-507.

Dojcinovic I, Richter M, Lombardi T. Occurrence of a
pyogenic granuloma in relation to a dental implant. J Oral
Maxillofac Surg 2010; 68:1874—1876.

Salum FG, Yurgel LS, Cherubini K, De Figueiredo MA,
Medeiros IC, Nicola FS. Pyogenic granuloma, peripheral
giant cell granuloma and peripheral ossifying fibroma:
retrospective analysis of 138 cases. Minerva Stomatol 2008;
57:227-232.

Bodner L, Peist M, Gatot A, Fliss DM. Growth potential of
peripheral giant cell granuloma. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1997; 83:548-551.



24.

25.

26.

27.

28.

Mannem S, Chava VK. Management of an unusual peri-
pheral giant cell granuloma: a diagnostic dilemma. Contemp
Clin Dent 2012; 3:93-96.

Kaplan I, Anavi K, Anavi Y, etal. The clinical spectrum
of Actinomyces-associated lesions of the oral mucosa and
jawbones: correlations with histomorphometric analysis.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2009;
108:738-746.

Mombelli A, Buser D, Lang NP. Colonization of
osseointegrated titanium implants in edentulous patients-
Early results. Oral Microbiol Immunol 1988; 3:113-120.
Sarkonen N, Kononen E, Tarkka E, Laine P, Kononen M,
Jousimies-Somer H. Prevalence and characterization of
Actinomyces species in peri-implant infections. J Dent Res
2000; 79:620.

Pant R, Marshall TL, Crosher RF. Facial actinomycosis
mimicking a desmoid: case report. Br J Oral Maxillofac Surg
2008; 46:391-393.

29.

30.

31.

32.

33.

Histopathological Diagnosis in Peri-Implantitis ~ e133

Hirshberg A, Tsesis I, Metzger Z, Kaplan I. Periapical
actinomycosis: a clinicopathologic study. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2003; 95:614—
620.

Hansen T, Kunkel M, Springer E, et al. Actinomycosis of
the jaws-histopathological study of 45 patients shows signifi-
cant involvement in Bisphosphonate-associated osteonecro-
sis and infected osteoradionecrosis. Virchow Arch 2007; 451:
1009-1017.

Naik NH, Russo TA. Bisphosphonate-related osteonecrosis
of the jaw: the role of actinomyces. Clin Infect Dis 2009;
49:1729-1732.

Sun CX, Henkin JM, Ririe C, Javadi E. Implant failure
associated with actinomycosis in a medically compromised
patient. J Oral Implantol 2011; 39:206-209.

Czerninski R, Kaplan I, Almoznino G, Maly A, Regev E. Oral
squamous cell carcinoma around dental implants. Quintes-
sence Int 2006; 37:707-711.



Copyright of Clinical Implant Dentistry & Related Research is the property of Wiley-
Blackwell and its content may not be copied or emailed to multiple sites or posted to alistserv
without the copyright holder's express written permission. However, users may print,
download, or email articles for individua use.



