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Abstract
Peri-implant lesion, an inflammation around the distal portion of an implant, is one of the main reasons for 

implant failure. It is considered as the equivalent of a periapical granuloma. Theoretically, an inflammatory 

cyst analogous to a radicular cyst could develop in a peri-implant lesion but this does not appear to have 

been reported in the literature. Although peri-implantitis and peri-implant lesion are now scientifically ac-

cepted as implant failure causes, an inflammatory odontogenic peri-implant cyst that develops from peri-

implant granuloma has never been reported previously. 

Two cases of a peri-implant cyst are reported in this article. Both developed around the apical portion of 

an implant placed into an area without any preexisting dental infection, periapical granuloma or cyst. Ra-

diographically, they had typical features of a radicular cyst and on pathological examination were lined by 

a variably hyperplastic non-keratinized epithelium. The name “peri-implant cyst” is proposed for this new 

entity.
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Shortly after the introduction of the osseointegrated 

implant, it became apparent that the tissue surrounding 

implants could suffer from diseases of the same type as 

affect the periodontal tissues. Peri-implantitis was rec-

ognized in 19631 and named following discussion of ap-

propriate terminology in the literature and subsequently 

shown to be “…a site specific infection which yields many 

features in common with chronic periodontitis”.2,3

Subsequently, with larger numbers of implants having 

been inserted, additional types of implant-associated le-

sions became apparent. The implant periapical lesion is 

considered the equivalent of a periapical granuloma and 

is presumed to arise through persistence of pre-existing 

periapical inflammation, though similar lesions might 

arise from surgical trauma4 or a foreign-body reaction, for 

example to starch particles.5

Implant periapical lesions have been reported to have 

a prevalence of 0.26% of implants placed6 and are found 

usually around long implants placed in dense bone.7-11 

Their pathogenesis has been proposed to be multifacto-

rial and remains unclear.7,12

The radicular cyst is a well known complication of peri-

apical granulomas on teeth, caused by proliferation of 

epithelium of the cell rests of Malassez. As these cell rests 

can persist following extraction, there is no reason why 

the equivalent of a radicular cyst could not form on an 

implant, though this appears unreported. 

This article describes 2 patients with peri-implant le-

sions that were found to have a central cyst cavity and 

an epithelial cyst lining on histological examination. The 

term peri-implant cyst is suggested for these odontogen-

ic cysts, which are thought to be the implant-associated 

equivalent of radicular cysts. 

Case reports 

Case 1 

A 45-year-old female, non-smoker and non-alcohol user 

with good oral hygiene presented to her dentist request-

ing implant placement in the edentulous right mandible 

posterior to the premolars (Fig. 1, left). The implant site 

was prepared using the system kit using a hand piece with 

external irrigation. After drilling the socket, the implant 

(4.9 × 12 mm, cylinder) was placed using the ratchet with 

normal torque about 20 N/cm for primary stability. On re-

view 6 months later, the implant appeared successful, with 

complete osseointegration, a healed mucosal interface 

and no signs of failure. However, a radiograph revealed 

the presence of a peri-implant apical radiolucency 7 mm 

in maximum diameter (Fig. 1, center). No alveolar expan-

sion or sinus were present. The implant was removed and 

the apical lesion submitted for histological evaluation 

(Fig. 1, right). Two additional implants placed in the con-

tralateral edentulous mandible integrated normally. 

Macroscopically, the lesion was cystic and microscopi-

cally the lumen was lined by a layer of inconspicuous non-

keratinized stratified squamous epithelium lying on an in-

flamed fibrous tissue wall with a dense capsule-like outer 

Fig. 2. Histological view of case 1: H&E (above) and PanCK (below) of 

case no. 1. The epithelial lining of the cyst lumen is visible in routine H&E 

stain and highlighted by keratin immunohistochemistry. There is light 

infl ammatory reaction in the underlying connective tissue

Fig. 1. Radiographs of case 1: left, preoperative. The faint outlines of the 

lamina dura of the extracted teeth is visible and there is complete healing of 

medullary and cortical bone. No radiolucency is present. Center, 6 months 

after implant placement, an apical corticated radiolucency with a smooth 

outline is present. Right, 9 months after implant placement, the radiolucency 

has persisted and appears to have enlarged slightly, though the 2 fi lms are 

not standardized views
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layer (Fig. 2, above). The epithelial nature of the lining 

cells was confirmed with pan-cytokeratin immunohisto-

chemistry, performed on paraffin embedded samples us-

ing routine methods with diaminobenzidine visualization 

and anti-cytokeratin antibody PAN-CK; MA5-13203 (Fig. 

2, below). The histological appearances were identical to 

those of a radicular or apical inflammatory dental cyst 

around the apex of a tooth. 

Case 2 

A 21-year-old female non-smoker and non-alcohol user 

with moderate oral hygiene was referred to her dentist 

asking for implant placement in the edentulous area pos-

terior to her lower right first molar (Fig. 3, left). The site 

was prepared using a hand piece with external irrigation 

and then an implant (4.9 × 10 mm, cylinder) was placed 

using the ratchet, with normal torque about 30 N/cm for 

primary stability (Fig. 3, center).

The implant on the right was assessed 9 months after 

placement. Clinically the wound was completely healed 

and no signs of failure were present. However, radiographic 

evaluation revealed the presence of a  peri-implant apical 

radiolucency of greatest dimension 14 mm (Fig. 3, right). 

No alveolar expansion or sinus were present. 

The implant was removed and the apical lesion was sub-

mitted for histological evaluation. Microscopically the le-

sion consisted of a cyst wall with the lumen lined by hy-

perplastic non-keratinized epithelium of several cell layers 

thickness supported by immature and mature fibrous tissue 

(Fig. 4, above). On pan-cytokeratin staining using the same 

methods as in case 1, the cyst lining layer was confirmed as 

epithelium (Fig. 4, below) and the histological appearances 

were indistinguishable from a radicular cyst.

Discussion 
Peri-implant lesions have been ascribed to a variety of 

causes4-12 including bone overheating, absence of primary 

implant stability, reduced healing ability of the host, im-

plant overloading, contamination during production or 

insertion, pre-existing bone infections, residual root par-

ticles and foreign bodies, placement of an implant into 

an infected maxillary sinus or the possibility of persisting 

periapical infection from a tooth at the implant site.

However, most of these causes are theoretical and 

those based on theories of persistent infection seem an 

unlikely cause as the nidus of infection has been elimi-

nated. Periapical granulomas on teeth are not infected, 

but maintained by leakage of bacteria, bacterial and 

host autolytic products from the root canal. Endodon-

tic treatment or removal of the tooth would normally 

allow healing, regardless of implant placement, unless 

rare extraradicular infection were present or an implant 

biofilm developed. 

Radicular cyst is a well recognized consequence of 

periapical granuloma and the conditions that allow cyst 

formation would appear to be present in a peri-implant 

lesion. Critical to cyst formation is the presence of cell 

rests of Malassez.13 These odontogenic epithelial cells 

are remnants of Hertwig’s root sheath, formed from 

both inner and outer enamel epithelium after crown 

formation.13–15 

Fig. 4. Histological view of case 2: H&E (above) and PanCK (below) of case 

2 cystic lesion lined by non-keratinized epithelium with a more prominent 

infl ammatory infi ltrate and hyperplastic arcading non-keratinized 

epithelium. Original magnifi cation ×40

Fig. 3. Radiographs of case 2: left, preoperative. No radiolucency is present. 

Center, directly after implant insertion, primary osteointegration is visible.  

Right, 9 months after implant placement, a radiolucency has developed to 

the apex of the implant
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Under normal conditions, rests of Malassez cells remain 

inconspicuous as a meshwork around the root, especially 

in the apical area13 where they may play a role in prevent-

ing ankylosis. During tooth extraction, the periodontal 

ligament is disrupted but rests of Malassez cells persist14 

and may be found in edentulous alveolar bone many years 

after tooth removal. 

Persistent inflammation around the apex of a tooth in 

a periapical granuloma may lead in up to 10% of untreated 

cases to the formation of a radicular cyst16. Inflammation 

stimulates proliferation of the rests of Malassez and the 

epithelium forms the lining of the radicular cyst.16,17

Peri-implant lesions, as noted earlier, tend to affect 

long implants in dense bone, so that any persisting in-

flammatory lesion is likely to be in the region where 

rests of Malassez would persist, because rests are more 

frequent around the apical third of the root. It is also 

possible that the additional surgical trauma and force 

required to place long implants may itself contribute 

to the formation of peri-implant lesions. It would also 

seem likely that the risk of developing an inflammatory 

cyst on an implant would be lower than on a tooth be-

cause the close anatomic relationship of the epithelial 

rests to the apex has been lost. Persistence of rests of 

Malassez in a peri-implant lesion has been shown in 

the literature11 though the authors of that paper did not 

comment specifically on the cluster of epithelial cells 

shown in their published figure. 

An alternative source of epithelium that might form 

a  cyst lining on an implant includes surgically implant-

ed cells. However, displaced mucosal cells normally lose 

their proliferation capacity in a new environment18 and 

undergo apoptosis when separated from their connective 

tissue. An alternative source might be a sinus lining, with 

in-growth of epithelium from the surface.19 However, in 

the current cases, no sinus was present on either implant. 

The histological appearances of the cysts in these pa-

tients is completely compatible with radicular cyst. There 

was variable inflammation, an occasional cholesterol 

cleft, a mixed chronic inflammatory infiltrate and a lin-

ing of non-keratinizing epithelium. These features are 

not in themselves diagnostic and the key diagnostic fea-

ture of radicular cyst is its site on the apex of a non-vital 

tooth. Vitality is not a useful criterion for an implant,20 

but the location at the level of the apices of preexisting 

teeth would be sufficiently specific to make the diagnosis 

of peri-implant cyst. Such cysts should be removed and 

subjected to histological examination, although they ap-

pear excessively rare. 

In conclusion, peri-implant lesions are well recognized 

and there is no biological reason why an odontogenic 

cyst should not arise in them. It is proposed that an in-

flammatory odontogenic cyst associated with an implant 

does develop on rare occasions, but that the risk must 

be very low. Peri-implant cyst is proposed as a name for 

this entity.
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