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Successful Medical Treatment of An Implant Periapical Lesion:
A Case Report

Li-Ching Chang, DDS, MS; Chi-Sen Hsu1, MD; Ying-Lin Lee, DDS

An implant periapical lesion (IPL) is an infectious-inflammatory alteration surrounding
an implant apex. In the English literature, the treatments for IPL have all been surgical meth-
ods. We present a case of successful treatment of an IPL with medical methods. A 36-year-
old man underwent placement of two implants in the molar region of the right mandible.
About one month later, the patient had pain at the surgical site and radiolucencies at the api-
cal portion of the two implants on radiographs. Systemic antibiotic treatment with amoxi-
cillin and acetaminophen was instituted, but the symptoms did not improve. The medica-
tions were changed to prednisolone, augmentin and mefenamic acid and the patient’s symp-
toms completely subsided. This case was successfully treated using medical methods. The
IPL disappeared on radiography and there were no symptoms or signs of recurrence at the 2-
year follow up. We report a successful case of an IPL using medical methods. However,
additional data are certainly necessary for a more comprehensive understanding of the
etiopathologic and clinical problems related to an IPL. (Chang Gung Med J 2011;34:109-
14)
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The etiology and mechanism of implant failure are
multifactorial.(1) An implant periapical lesion

(IPL) was first described in 1992.(2) It is infectious-
inflammatory alterations surrounding an implant
apex,(3) and is one possible cause of implant failure.(4-

8) In the literature, an IPL(9) is also called periapical
implant pathology,(10) endodontic-implant patholo-
gy,(11) a periapical implant lesion,(1) retrograde peri-
implant infection,(6) apical peri-implantitis,(5) and ret-
rograde peri-implantitis.(7) The condition usually
develops within the first month after insertion and is
caused by bacterial contamination during insertion,
premature loading, or preexisting inflammation.(7)

The incidence of an IPL in dental implant pro-
cedures varies from 0.26% to 9.9%.(9,12,13) The site of
most occurrences is the maxillary premolar.(6) The

low incidence of pathosis may be due to the selective
placement of implants into edentulous arches in the
early years of implant history. As implants have
become the standard for dentate arches, more of
these lesions may be expected.(14)

IPLs can be classified into active and inactive
lesions according to the activity of the infection.(9)

Lesions also are classified according to their evolu-
tive stage as either acute or chronic.(3) The endodon-
tic-implant pathology can be divided into two case
types according to the main infection pathways,
implant to tooth (due to bone overheating, indirect or
direct trauma to the tooth root), and tooth to implant
(due to periapical pathology leading to contamina-
tion of the implant). In both types, the resulting peri-
apical pathology contaminates the fixture and
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inhibits osseointegration of the implant during stage
I healing.(10)

The diagnosis is based on clinical manifesta-
tions and radiological findings, where radiotrans-
parency can be seen at the periapical level.(3)

Distinguishing an infected from an inactive form of
periapical lesion cannot be readily diagnosed unless
clinical symptoms develop.(15) The active or infective
lesion tends to enlarge, is symptomatic, and results in
fistula formation.(15)

Treatment of an IPL varies according to the type
of lesion. Inactive lesions, which should be observed
and monitored, do not need further treatment unless
their size increases.(7,9) Monotherapy via systemic
antibiotics usually cannot achieve complete resolu-
tion of an IPL.(6) Antibiotic administration alone is
unlikely to be successful because of difficulties in
the eradication of bacterial colonies from the IPL.(14)

The infected lesion typically requires surgical inter-
vention, elimination of the infection, and an implant
apical resection, or implant removal, depending on
the extent of infection and the stability of the
implant.(9)

In the English literature, most IPL treatments
have been surgical methods. We present a case of
successful medical treatment of an IPL. After the IPL
disappeared on radiography, there were no symptoms
or signs of recurrence at the 2-year follow up.

CASE REPORT

A 36-year-old man with a history of gout under-
went placement of two implants in the molar region
of the right mandible in 2006. (3i Osseotite®, 3i
Implant Innovations, Inc., Palm Beach Gardens, FL).
The implant specifications were 4 x 13 mm at the
first molar site (No. 30), and 5 x 11.5 mm at the sec-
ond molar site (No. 31). The teeth had been extracted
at a local dental clinic several years before the
patient presented to the dental department of Chang
Gung Memorial Hospital, Chiayi branch. A
panoramic radiograph revealed no evident bone
pathology (Fig. 1). The implant placement procedure
was uneventful, and the patient had no particular
complaints after surgery.

About one month later, the patient had pain on
the lingual side of the surgical site and in the right
submandibular area. The radiographs showed radi-
olucencies at the apical portion of the two implants

(Fig. 2). The patient had pain upon palpation, tender-
ness, and swelling, but no sinus tract or pus forma-
tion was found.

At first, systemic antibiotic treatment with
amoxicillin 250 mg and acetaminophen 500 mg
(every 8 hours for 3 days) was instituted. Four days
later, because the symptoms did not improve, the
medications were changed to prednisolone (5 mg
tablets three times daily for 3 days), and augmentin
375 mg and mefenamic acid 250 mg (three times
daily for 7 days). After this treatment, the patient’s
symptoms completely subsided.

Fig. 1 A panoramic radiograph reveals no preexisting bone
pathology before dental implant placement.

Fig. 2 Radiographs show radiolucencies at the apical portion
of the two implants. (A) Panoramic radiograph and (B)
Periapical radiograph.
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Five months after medical treatment, the IPL
had disappeared on radiography (Fig. 3). Implant
stage II surgery was performed three months later.
Five months later, the implants were restored with
permanent crowns (Fig. 4). At 2 years, 17 months
after functional loading, no symptoms or signs of an
IPL had recurred at follow-up (Fig. 5).

DISCUSSION

Radiographic periapical radiolucency is some-
times asymptomatic when an IPL is present.(4)

Clinically, the patient may complain of swelling and
a facial fistula that is sometimes associated with ten-
derness.(1,4,9) Severe pain is an uncommon finding,
and pocketing is rare.(6) Formation of a sinus tract is
the most common clinical manifestation,(6) but our
patient did not present with this clinical sign.

Possible etiologies that induce a periapical
implant lesion can be attributed to the following: (1)
Implant factors: contamination of the implant surface
during production or insertion,(9,16) lack of biocompat-
ibility,(9,16) and different implant surface designs.(16) (2)
Patient factors: preexisting or adjacent bone patholo-
gy,(1,15-18) residual root fragments and foreign bodies in
the bone,(6,9,15-17) implant placement in an infected
maxillary sinus,(9,15-17) implant placement in poor qual-
ity bone,(15-17) and smoking.(5) (3) Dentist factors: over-
heating of bone (traumatic factor),(15-17) excessive
tightening of the implant with compression of the
bone chips,(15-17) overloading of the implant,(15-17) and
accidental implantation of gingival epithelial cells.(15)

Because the patient had a successful, functional
Osseotite® implant on the left maxillary premolar site
before the IPL occurred, the lack of biocompatibility
of the implant was excluded. The patient was not a
smoker, and had never taken bisphosphonates. The
bone density was type 3 to type 2. There was no evi-
dent preexisting or adjacent bone pathology, and no
residual root fragments and foreign bodies in the
bone. Consequently, the suspected etiologies accord-
ing to the clinical and radiographic findings, were
overheating of the bone (heat-induced aseptic bone
necrosis), excessive tightening of the implant with
compression of the bone chips, or contamination of
the implant surface.

Treatment of an infection at the apex of an
implant can be very difficult.(11) There is no clinical
protocol for the management of an IPL.(9) However,

Fig. 5 The IPL has disappeared on radiography and there is
no recurrence of symptoms or signs at the 2-year follow -up.
(A) Panoramic radiograph and (B) Periapical radiograph.

Fig. 3 The implant periapical lesion has disappeared on radi-
ography, 5 months after medical treatment.

Fig. 4  The implants are restored with permanent crowns.
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although the direct etiology of an IPL is still
unknown, successful treatment is available. (2)

Treatment varies according to the type of lesion.(7,9) If
an infected IPL is discovered, it should be treated
aggressively.(9)

The therapies for an IPL, which are similar to
those for peri-implantitis, include the following: (1)
non-surgical treatment via systemic antibiotics, (2)
resective treatments including debridement along
with detoxification of the implant surface using a
chemical agent (chlorhexidine gel, stannous fluoride,
tetracycline hydrochloride, hydrogen peroxide, citric
acid, polymyxin B, or chloramine T), and intraoral
apicoectomy of the implant apex, (3) regenerative
treatments including debridement, detoxification of
the implant surface, intraoral apicoectomy of implant
apex, and guided bone regeneration, and (4) removal
of the infected implant.(2,4-8,9-11,13-19)

The clinician should remember that monothera-
py via systemic antibiotics cannot achieve complete
resolution of the IPL.(6) The criteria for the selection
of antibiotics includes the etiology, presence or
absence of pain and abscess, time of onset, and
whether the lesion is open or closed.(6) Bacteria asso-
ciated with failing implants have been found to be
sensitive to penicillin G, amoxicillin, a combination
of amoxicillin and metronidazole, and amoxicillin-
clavulanate.(19) Amoxicillin-clavulanic acid is the first
choice for the treatment of implantology infec-
tions.(20) Antibiotic administration alone is unlikely to
be successful because of the difficulties in eradicat-
ing bacterial colonies from an IPL,(14) obtaining a cul-
ture from IPL sites,(5) and patient compliance with
antibiotic regimens.(5) Therefore, it is generally rec-
ommended that systemic antibiotics not be used as
the sole therapeutic method in treating an IPL, and
definitive surgical intervention is advised within one
month of IPL onset.(6) However, our patient was
treated successfully only by medication with amoxi-
cillin and augmentin. The radiographic radiolucency
completed disappeared after 7 months. To date, the
patient’s implants still function well.

Surgical intervention is comprised of removal of
infected tissue via mechanical debridement, deconta-
mination of the implant surface, and thorough rinsing
of the infected bony housing to remove detached
microorganisms and prevent further colony forma-
tion via a nucleation effect.(6) Salvage of the implant
should be attempted via implant apicoectomy if suf-

ficient osseointegration remains, infection is com-
partmentalized to the apex, the defect and implant
surface are completely accessible, and sufficient
length remains to allow for removal of the apical
portion.(9,13) If the implant has lost its stability,
removal of the implant is suggested.

Periapical implant lesion is a preventable dis-
ease. Implant therapy should be directed to minimize
the occurrence or consequences of an IPL by careful
diagnosis, systematic treatment planning, and appro-
priate treatment.(8) The combination of careful evalu-
ation of planned implant sites for potential contami-
nants, careful surgical technique, and meticulous
sterilization techniques may limit the incidence of
infected IPLs.(9)

Conclusions
Although IPLs are reported infrequently, they

remain a valid concern in the success and longevity
of osseointegrated implant treatment. There is no
systemic scientific validation of the treatment of an
IPL, and therapy is based mainly on empirical expe-
rience and inference from the clinical findings. In
addition to the various surgical methods, medical
methods may be successful in the treatment of this
condition, as in our patient. However, additional data
are certainly necessary for a more comprehensive
understanding of the etiopathologic and clinical
problems related to the periapical implant lesion.
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