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Mandibular osteomyelitis immediately after implant
placement: A case report and review of literature
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Mandibular osteomyelitis (OM) is uncommon in the course of implant placement. However, reports of cases of OM caused by implant
placement have been steadily increasing. Presented here is the case of a 62-year-old man who developed OM of the mandible immediately
after implant placement in a mandibular molar. The patient gradually recovered from the spreading OM following the removal of the
implant and prolonged antibiotic therapy. In addition, we review the literature dealing with implant-associated OM. (JOURNAL OF
DENTAL IMPLANT RESEARCH 2021;40(3):107-111)
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INTRODUCTION

Dental implants have been widely used at the edentulous ridge for oral rehabilitation over the past decades,

Osteomyelitis (OM) of the jaws is an inflammatory

and the incidence of post-implant OM seems to be in-

bone disease that originates in the medullary cavity and

6)
creasing . However, to date, the literature dealing with

Haversian systems and spreads outwardly into cortex

OM in the jaws following implant placement has been

and periosteum. Bone necrosis leading to sequestration,

scarce. Thus, we present a rare case of implant-induced

which is a typical sign of OM, occurs when the in-

OM with gradual recovery along with a literature review.

flammation causes vascular compromise in the bone tis1)
sue . OM in the maxillofacial region tends to extend to

CASE REPORT

adjacent tissue mainly by local extension, rather than by
2)
a hematogenous route .

The study was approved by the Institutional Review

A dental implant as a foreign body is one of the causa-

Board of the Seoul Metropolitan Government- Seoul

tive factors of OM in the jaws, along with odontogenic

National University Boramae Medical Center (IRB No.

3-5)

. A majority of

30-2021-109). The present study was designed in accord-

OM cases are caused by bacterial infection, and the in-

ance with the Declaration of Helsinki. A 62-year-old man

cidence of implant-associated OM is relatively low com-

was referred to Seoul Metropolitan Government - Seoul

pared with other causative factors. However, the compli-

National University Boramae Medical Center in May 2020

cations of OM after implant placement can be severe, es-

with persistent pain and purulent discharge following im-

pecially in elderly individuals with preexisting conditions

mediate implant placement in the lower left first molar.

such as diabetes mellitus, immunosuppressive disorders

The implant had been placed the previous month follow-

5)
and malnutrition .

ing a cracked tooth in local dental clinic, Seoul in Korea

infection, trauma and radiation therapy

Received August 7, 2021, Revised August 23, 2021, Accepted August 31, 2021.
© Journal of Dental Implant Research.
This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.
Correspondence to: Yoon-Sic Han, https://orcid.org/0000-0001-8060-5330
Department of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul Metropolitan Government - Seoul National University Boramae Medical Center, 20
Boramae-ro 5 gil, Dongjak-gu, Seoul 07061, Korea. Tel: +82-2-870-2495, Fax: +82-2-831-0714, E-mail: hanomfs@gmail.com

JOURNAL OF DENTAL IMPLANT RESEARCH
www.kaidimplant.or.kr

108

Kim CS, et al: Implant-associated OM

(Fig. 1). The implant surgery was performed by a pros-

tional surgical intervention under general anesthesia if

thodontist with more than 2 years of surgical experience.

the symptoms persisted. He was treated with a 6-week

An osteolytic lesion was detected at the surgical site, and

course of empirical amoxicillin/clavulanic acid, Augmen-

the implant was removed at postoperative 1 month at a

tin (Ilsung Pharmaceutical, Seoul, Korea), 625 mg twice

local clinic (Fig. 2). Despite these interventions, the pa-

a day orally, on an outpatient basis, with regular fol-

tient showed little improvement in pain during the fol-

low-up to be performed every 2 weeks for 2 months to

lowing 2 weeks, and he was referred for further treat-

monitor for deterioration of the lesion. At the first fol-

ment at the Department of Oral and Maxillofacial Surgery

low-up visit (2 weeks later), the patient showed sig-

in our hospital.

nificant improvement in pain, and bone biopsy for micro-

According to the patient's past medical history, he was

organisms was deferred. At the second visit (4 weeks lat-

a smoker with diabetes controlled by Metformin. His fast-

er), the buccal fistula and purulent discharge in the lower

ing blood glucose was ＞110 mg/dL. Physical examina-

left mandible was cleared, and the patient remained

tion showed gingival swelling with purulent discharge

symptom-free without additional surgical intervention.

and fistula at the buccal gingiva of the first premolar

At the 5-month follow-up, the radiological examination

area, tenderness at the surgical site and resin-wire splint-

showed definite bone regeneration in the lower left man-

ed on the canine to the second premolar. Radiographs

dible (Fig. 4C, 4D). Recurrence of OM was not observed

showed a diffuse radiolucent lesion spread widely on the

at the 1-year follow-up.

left side of the mandible (Fig. 3).
A diagnosis of implant-induced OM was made based
on clinical and radiographic findings at the first visit, and
the patient was informed of the likely necessity of addi-

Fig. 1. Panoramic radiograph after immediate implantation of the
lower left first molar.

A

Fig. 2. Panoramic radiograph at postoperative 1 month. An
osteolytic lesion is seen extending anteriorly from the site of
implant placement to the canine.

B

Fig. 3. (A) Panoramic radiograph at postoperative 1.5 months. The implant has been removed. (B) Computed tomography (CT) at
postoperative 1.5 months. A diffuse radiolucent lesion extends from the operative site to the lateral incisor.
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B

A

Fig. 4. (A) Panoramic radiograph at the 5-month follow-up. (B) CT scan at the 5-month follow-up. Definite bone regeneration is seen in
the lower left mandible.

DISCUSSION

of the implant site is needed to avoid radical surgery, especially in cases of individuals with systemic comor-

This report details a case of clinically diagnosed im-

bidities.

plant-induced OM after immediate implant placement in

The occurrence of implant-associated OM was higher

the posterior mandible. The patient had clinical signs of

among women, in the mandible and in patients with sys-

spreading infection and implant failure in the lower left

temic conditions including diabetes mellitus and in those

mandible at 1 month after surgery. Although the implant

under bisphosphonate treatment for osteoporosis and

was removed, the patient’s symptoms persisted. Fortuna-

6)
cancer . Tobacco use, an immunocompromised state and

tely, he had a gradual recovery with prolonged anti-

inexperience with the surgical technique have also been

biotics treatment, and at the 1-year follow-up, he was

12)
identified as risk factors for OM . In the present case,

symptom-free and showed definite bone regeneration.

the patient is a smoker and has diabetes mellitus, which

Dental implantation is generally regarded as a reliable

could have contributed to the development of OM. We

method to substitute missing teeth. However, there are

believe that local factors as well as systemic factors can

several reports of implant-induced OM resulting in dev-

affect the incidence of implant-induced OM. A cracked

astating consequences involving radical surgery such as

tooth before implantation is one of the local factors asso-

segmental or marginal mandibulectomy combined with

ciated with the spread of infection to periapical tissue by

5,7-9)

. Kesting et

a pulpal or periodontal route. Infected periapical rem-

al. and Schlund et al. have both reported hemi-

nants after tooth extraction could be a source of bacterial

mandibulectomy with FFF reconstruction in cases of re-

contamination in implant placement procedure. Although

current and chronic suppurative OM after implantation

immediate implantation itself is known to be a predict-

reconstruction using fibular free flap (FFF)

7,9)

in the mandible . These radical interventions were re-

able treatment option, even in an endodontically infected

quired in spite of long-term antibiotic treatment and mul-

site , the possibility for the occurrence of OM induced

tiple sequestrectomies. Similarly, Doll et al. have reported

by implants may exists unless complete curettage of ex-

performing repeated surgeries for refractory cases of im-

traction socket is performed. During implant drilling pro-

planted-induced OM before eventually treating patients

cedure, bacterial contaminants would invade deep into

with partial mandibulectomy and FFF reconstruction fol-

medullar bone and OM could be established around in-

lowed by long-term administration of intravenous anti-

serted implant.

10)

13)

biotics . Chatelain et al. performed partial mandibular

The typical treatment of chronic OM consists of a com-

resection of infected and necrotic tissue and open reduc-

bination of antibiotic therapy and surgical intervention.

11)

tion and internal fixation with iliac bone graft . Thus,

There is no specific treatment guideline established for

when the healing process following implant surgery is

implant-induced OM or consensus on whether the in-

not on the routine course of recovery, close observation

14)
volved implants should be removed or left . However,
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once implant-associated OM is detected, immediate re-

isting conventional methods. Kim et al. showed that visu-

moval of necrotic tissue as well as implants and

al grouping of bone can be possible as bacterial invasive,

8,10,11,14,15)

.

demineralized, and vital bone respectively by QLF sys-

Antibiotics therapy is only a palliative treatment when

22)
tem . QLF system was applicable even for oral soft tis-

used alone because the penetration of antibiotics is lim-

23)
sue necrosis . We consider that this QLF system could

ited by the vascular insufficiency of necrotic bone. Thus,

help clinicians visually recognize change in the area of

surgical removal of necrotic bone should be indispensable

infection during follow-up.

long-term antibiotic treatment are essential

in the management of OM. The effective duration of antibiotic therapy remains controversial, with some studies
16,17)

suggesting 4 to 12 weeks postoperatively

CONCLUSION

. In the pres-

ent case, antibiotics were orally administered for approximately 8 weeks after implant removal.

A few cases of OM induced by implantation have been
reported while implant surgery has become widely

Recently the combination of pentoxifylline and toco-

performed. In order to prevent implant-induced OM, the

pherols was also reported to have a positive effect on bo-

removal of possible source of infection in the area of im-

18)
ny healing process of osteonecrosis of the jaw . Seo et

plant placement should be preceded. Regular follow-up

al. showed favorable bony healing manifesting increased

is also necessary to detect potential OM in early stage,

radiographic density in panoramic radiograph when pen-

especially for smokers and patients with systemic

toxifylline and tocopherols were used to treat chronic OM

condition. Finally, When implant-induced OM appears

19)
patients for more than 3 months . This treatment proto-

during follow-up, prolonged antibiotics therapy along

col could be adjunctive therapy for chronic OM together

with immediate implant removal are required to prevent

with traditional conservative treatment although there are

serious consequences.

still many aspects to be elucidated such as mechanism,
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Tissue cultures from patients with mandibular OM
20,21)

show polymicrobial infection

. Microbes identified

among patients with OM associated with dental implants
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have included Streptococcus, Peptococcus, Peptostreptococcus, Actinomyces, Staphylococcus (including S. aureus)
6)
and Candida species . In the present case, since the patient
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