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OPEN ACCESS

The aim of  this case report is to present the possibility of  development of  osteonecrosis around 
implant under load in a patient taking antiresorptive agent. A 78-year-old female complained of  
the mobility of  implants and the swelling on lef t submandibular area. The patient was taking 
alendronate for the treatment of  osteoporosis during 28 months. The implants were placed and 
functioned long before the patient received alendronate. Pus discharge and gingival swelling were 
observed on peri-implant area. Alveolar bone loss was seen on the radiograph. Curettage was 
performed and the antiresorptive agent was discontinued. Five months later, the patient revisited 
with swelling and new fistula formation on left submandibular area. On the radiograph, sequestrae 
and fracture line were seen around peri-implant area. Supportive care was performed for general 
anesthesia surgery. Partial mandibulectomy was performed, the result of  the surgery was good and 
the reconstruction metal plate is maintained well.
Keywords: Dental implant, Implantitis, Medication-related osteonecrosis of  the jaw, Partial 
mandibulectomy 

Ⅰ. Introduction

Bisphosphonates reduce osteoclast-mediated bone resorption in multiple myeloma, 

breast cancer and other solid carcinomas.1,2 Bisphosphonates are known to reduce 

osteoclast activity through several mechanisms such as inhibition of osteoclast development 

and increase of osteoclast apoptosis, then reduce bone resorption, hypercalcemia in some 

malignancies and osteolysis in bone metastases. However, normal osteoclasis is necessary 

for bone turnover and remodeling, and bisphosphonates affect the osteoclasis and induce 

avascular state in the jaws. In 2003, Marx reported that bisphosphonates may induce 

Abstract

Case Report

*  Corresponding author: Kwan-Soo Park, Department of Oral and Maxillofacial Surgery, Inje University 
Sanggye-Paik Hospital, 1342, Dongil-ro, Nowon-gu, Seoul 01757, Korea. 
Tel: +82-2-950-1161. Fax: +82-2-950-1167. E-mail: OMS_kspark@paik.ac.kr

Implant Related MRONJ – A Case of 
Partial Mandibulectomy in the Medically 
Compromised Elderly Patient

Chan-Ho Jung, DDS1, Kwan-Soo Park, DDS, MSD, PhD2*

1 Resident, Department of Oral and Maxillofacial Surgery, Inje University Sanggye-Paik Hospital, College of 

Medicine, Inje University, Seoul, Korea
2 Associate Professor, Department of Oral and Maxillofacial Surgery, Inje University Sanggye-Paik Hospital, 

College of Medicine, Inje University, Seoul, Korea



Case Report

Implantology Vol. 24, No. 4, 2020184

avascular necrosis of the jaws after oral and maxillofacial surgery including tooth extraction.3 Patients 

may be considered having bisphosphonates-related osteonecrosis of the jaws (BRONJ) if all of the 

following three characteristics are present: 1. Current or previous treatment with bisphosphonates; 2. 

Exposed, necrotic bone in the maxillofacial region that has persisted for more than 8 weeks; 3. No 

history of radiation therapy to the jaws.4 In 2014, the American Association of Oral and Maxillofacial 

surgeons (AAOMS) changed the term BRONJ to medication-related osteonecrosis of the jaw (MRONJ).5 

It is a concept that includes the osteonecrosis associated with not only bisphosphonates, but also other 

antiresorptive agents such as denosumab and antiangiogenic agents such as sunitinib, bevacizumab.

As described above, there is the possibility of development of MRONJ after not only tooth extraction 

but also implant placement, and there is concern about the failure of the implants.6 In general, it is known 

that dento-alveolar surgery is not strictly contraindicated in patients who orally take bisphosphonates, 

but it is suggested that dento-alveolar surgery should be carefully determined in oncology patients with 

intravenous antiresorptive or antiangiogenic therapies. According to the Korean Association of Oral and 

Maxillofacial Surgeons (KAOMS), the gudelines for “Dental management of patients receiving 

antiresorptive or antiangiogenic agents” indicate that dental treatment plans are not necessary to change 

in patients with duration of oral bisphosphonates 4 years or less and no specific clinical risk factors. But, 

in spite of the low possibility of development of MRONJ, it is recommended that surgery consent be 

taken including information about the possibility of osteonecrosis related to medication.

 When placing implants in patients receiving antiresorptive or antiangiogenic therapies, clinicians pay 

great attention to the treatment plans with the possibility of development of MRONJ in mind. However, 

recently, it has been reported that MRONJ may develop around successfully-osseointegrated implants 

placed before antiresorptive or antiangiogenic therapies. It suggests that antiresorptive and antiangiogenic 

agents may affect on successfully-osseointegrated implants subjected to functional loading. Therefore, 

clinicians should be aware that implant-related MRONJ may occur not only after implant placement 

surgery but also around implants that are already present.7

With literature review, our case report documents the case of a elder patient with MRONJ who 

medically compromised, and the good treatment results with careful supportive care.

Ⅱ. Case Report

A 78-year-old female visited authors’ clinic with chief complaint of the mobility of implants located 

in the mandibular left posterior area (#34, 35, 36 implant area) and the swelling on left submandibular 
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area. The patient was taking an antihypertensive agent to control the hypertension, and medications for 

the improvement of cognitive function and the control of abnormal behaviors. Also, the patient had 

history of hepatitis C, but was completely cured. For the treatment of osteoporosis, alendronate was 

administered 70 mg once a week for 28 months. On clinical examination, there were mild swelling on 

left submandibular area, and mild mobility (mobility degree “1”) of #34, 35 implant fixtures which was 

restored with 4 units fixed prosthesis, moderate mobility (mobility degree “2”) of #36 implant fixture, 

peri-implant gingival swelling, and intrasulcus pus discharge. Opposite teeth was natural dentition and 

had mild periodontits. Panoramic and periapical radiographs were taken, but a clear image of the region 

of interest could not be obtained due to poor posture due to the patient’s general conditions and 

uncooperative behavior (Fig. 1). On the periapical view, #36 implant fixture and the prosthesis were not 

connected, and mild alveolar bone loss around #36 implant was seen (Fig. 2). On these clinical 

examination, the impression were peri-implantitis and cellulitis, but the possibility of development of 

MRONJ was not ruled out. On the day of visit, peri-implant curettage was performed and antibiotics 

Fig. 2. First visit periapical view. Mild bone loss on mandibular left first molar implant area.

Fig. 1. First visit panoramic view. No definitive bone necrosis except bone resorption was not observed 
on peri-implant area.
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was prescribed. If necessary, the removal of the implants was planned and considering the possibility of 

development or spread of MRONJ, it was decided to stop the antiresorptive agent in consultation with 

the medical doctor who prescribed it about its replacement or discontinuation. Afterwards, follow-up 

was planned but not made. Five months later, the patient revisited authors’ clinic via the emergency 

room with chief complaint of continuous gingival swelling and pain of same area, new fistula formation 

on left submandibular area and pus discharge. Due to limitation of the mouth opening, detailed clinical 

examination and intraoral observation were not performed well, then for further evaluation, contrast 

enhanced computed tomography (CT) was conducted on the maxillofacial region. On CT view, pus 

cavity was seen on from mandibular inferior margin to retromandibular area (Fig. 3A and 3B), sequestrum 

formation with fracture line was seen around peri-implant area from mandibular left canine to 

mandibular left second molar (Fig. 3C, 3D and 3E). At the time of the emergency room visit, since the 

patient’s hemoglobin level was very low at 3.7 g/dl, packed red blood cell transfusion was performed 

and it was improved to 6.4 g/dl. Subsequently, the patient was admitted to department of oral and 

maxillofacial surgery for active treatment considering the progress of the infection with the elderly. The 

low hemoglobin level was suspected to be due to iron deficiency anemia or gastrointestinal bleeding, 

then related examinations and treatments were conducted under consultation with internal medicine 

doctor. Management of dementia and delirium symptoms after the hospitalization was also performed. 

Fig. 3. Pre-operative CT view (A) Pus cavity was seen on inferior border of mandible. (B) Pus cavity was 
seen on Retromandibular area. (C,D,E) Sequestrae and fracture line were seen on peri-implant area.
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Since general anesthesia for surgical treatment of osteonecrosis was impossible due to the patient’s 

general condition, careful management and supportive care was performed and as the systemic condition 

improved, general anesthesia surgery was performed 8 days after hospitalization. The surgery was 

performed with extraction of #33, 37, removal of #34, 35, 36 implants and partial mandibulectomy of 

the affected area and reconstruction using a reconstruction metal plate. The intraoral findings of the 

patient could be observed in detail in the operation room, exposed necrotic bone with the implant fixture 

exposure and severe inflammation of surrounding soft tissue were seen (Fig. 4A). Compared to the time 

of admission, the submandibular fistula was consistently observed (Fig. 4B). Incision was approached 

from submandibular area, fracture line and sequestrum with penetrated buccal bone were seen at the 

operation site (Fig. 5A). The sequestrum was formed surrounding the implants, and the implant removal, 

tooth extraction were performed considering the affected area (Fig. 5B). Partial mandibulectomy was 

performed as planned, and the reconstruction metal plate was adapted in consideration of occlusion (Fig. 

5C). Stable state of the reconstruction metal plate was confirmed on the radiograph immediately after the 

surgery (Fig. 6). No clinical and radiologic abnormalities were found 9 months after the surgery (Fig. 7A 

and 7B). On the panoramic view taken 15 months after the surgery, new bone was generated along the 

Fig. 4. Intra-operative clinical photo. (A) Exposure of necrotic bone surrounding implant fixture was 
seen. (B) Fistula formation was seen on left submandibular area.

A B

Fig. 5. Intra-operative clinical photo. (A) Fracture line and sequestrum with penetrated buccal bone 
were seen. (B) Sequestrum surrounding implant fixture, affected necrotic bone, extracted teeth. (C) 
Reconstruction plate was adapted.

A B C
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direction of the mandibular canal which is presumed to have been in the resected area (Fig. 8). Intravenous 

administration of antiresorptive agent (Denosumab) was given once 2 months after the surgery, but the 

operation site has been maintained well without any complication and recurrence.

Fig. 7. 9 months after surgery. (A) Skull PA view shows well maintained operation site. (B) Facial photo 
shows no abnormal morphologic change.

A B

Fig. 6. Immediate Post-operative skull PA view shows stable operation site.

Fig. 8. 15 months after surgery. Panoramic view shows new bone was formed along the direction of 
mandibular canal which is believed to have been in the resected area.



Jung and Park 

Implantology Vol. 24, No. 4, 2020 189

Ⅲ. Discussion

MRONJ is a disease that oral and maxillofacial surgeons often encounter, but in fact, its prevalence is 

not high. In 2015, Dodson reported a literature review including studies published between 2008 and 

2015, and reported the prevalence of MRONJ.8 According to the review, each studies showed that the 

risk of osteonecrosis ranged from 0% to 6.7% among patients with cancer exposed to intravenous 

antiresorptive or antiangiogenic agents. The best estimate of MRONJ among patients with cancer 

exposed to antiresorptive or antiangiogenic agents is in the low single digit percentages, 1% to 3%. Also, 

it was reported that the risk of osteonecrosis among patients managed for osteoporosis using antiresorptive 

agents is about 0.1%, ranged 0.004% to 0.2%. Dodson described that the average general dentist may 

expect 1 new case of MRONJ for every 62 years in practice. However, despite the low prevalence, tooth 

extraction, dento-alveolar surgery and local infection can increase the incidence of MRONJ. Clinicians 

are often faced with situations where the possibility of development of MRONJ should be informed to 

patients, and many clinicians and patients want to know the figure of incidence rate of MRONJ. Dodson 

reported that osteonecrosis may occur in about 0.5% after tooth extraction in patients exposed to oral 

bisphosphonates to manage osteoporosis, but the risk of osteonecrosis after implant placement is 

unknown. Therefore, more reliable data and report should be accumulated and researched.

In 2017, Aljohani et al reported a systematic review about the effect of antiresorptive agents on the 

development of MRONJ in osteoporosis patients.9 680 cases of MRONJ were analyzed in a total of 44 

studies that were reviewed. As a result, the average age of patients with MRONJ was 69.7±5.2 years, 

and it was found that it occurred to women at a rate of 93.5%. Mandible was the most common site at a 

rate of 70.6%. Alendronate was the most common antiresorptive agents at a rate of 72.6%, oral 

administration was 86.7% of patients managed with bisphosphonates. The average duration of 

administration of oral or intravenous bisphosphonates was 51.9±18 months. Tooth extraction was the 

most frequently preceding event at a rate of 48.5%, and dento-alveolar surgery such as implant 

placement, implant removal, ridge augmentation is 21.1%.

As described above, tooth extraction is the largest proportion as the cause of development of MRONJ, 

but considering the frequency of implant surgery performed in clinical practice, implant-related MRONJ 

should be concerned. Bedogni et al performed literature review about cases of BRONJ after implant 

surgery in patients taking oral bisphosphonates, and reported that the mean duration of bisphosphonates 

therapy was 5.5 years, most patients were given alendronate 70 mg once a week.10 The patient in our case 

report also received alendronate at the same dose and regimen as the above report, but the duration of 

administration was 28 months, shorter than the average duration as the above report. Although some 
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studies described that oral administration of bisphosphonates may increase the incidence of osteonecrosis 

after prolonged administration for more than 4 years, our case suggests that it cannot be an absolute 

criterion about decision of dento-alveolar surgery. 

MRONJ related to implant can be classified into two types based on the trigger and onset, the one is 

case of MRONJ that developed after implant placement in patients who have been receiving antiresorptive 

or antiangiogenic agents, the other is, like our case, MRONJ that developed after administration of 

antiresorptive or antiangiogenic agents while the implant was already osseointegrated and functioning. 

In 2016, Giovannacci et al in their study defined osteonecrosis immediately after implant placement 

(from 2 to 10 months) as “implant surgery-triggered” MRONJ, and defined osteonecrosis distant from 

implant placement (from 1 to 15 years) as “implant presence-triggered” MRONJ.11 8 of 9 “implant 

presence-triggered” MRONJ patients received intravenous bisphosphonates for malignant disease and 

only one patient received oral bisphosphonates, alendronate for osteoporosis. According to their study, 

although “implant presence-triggered” MRONJ has a lower incidence in patients who received oral 

bisphosphonates to treat osteoporosis than patients who received intravenous bisphosphonates to treat 

malignant diseases, but the possibility of development of MRONJ should not be excluded even in the 

case of oral bisphosphonates.

In 2020, Escobedo et al used the terms “implant presence-triggered osteonecrosis” (IPTO) and 

“implant surgery-triggered osteonecrosis” (ISTO). In their systematic review, 27 out of 114 patients 

with implant-related MRONJ in 9 studies were ISTO group, and 74 patients were IPTO group.12 As a 

result, it was reported that osteonecrosis associated with implants develops more frequently on implants 

that are already functioning than after implant placement surgery. In addition, it was reported that the 

average duration of administration in IPTO group (52.3 months) was longer than in ISTO group (41.4 

months).

For the treatment of MRONJ, some clinicians prefer long-term antibiotic therapy, local rinse and 

conservative therapy, but many oral and maxillofacial surgeons prefer surgical protocols because an 

early and confined surgical removal of the necrotic bone limits the defect and avoids complications such 

as abscess or fistula formation or pathologic fractures.13,14 As our case, pathologic fractures may occur in 

MRONJ patients. Otto et al reported that 4 of 140 BRONJ patients (2.9%) had pathologic fractures,15 

Escobedo et al in their systematic review reported that 1 of  74  “implant presence-triggered osteonecrosis” 

patient (1.4%) had pathologic fracture.12 In the case of pathologic fracture in MRONJ, rigid fixation 

using reconstruction metal plate may be more effective than fixation using miniplates, because of defect 

due to the removal of necrotic region.
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The spontaneous regeneration of bone in segmental mandibulectomy site is unexpected and 

unpredictable phenomenon, but this has been reported by several authors. Important suggested factors 

that can help spontaneous bone formation are masticatory stress under stable resected mandible, 

complete soft tissue protection and young age etc.16,17 This case showed new bone formation along the 

direction of mandibular canal which is presumed to have been in resected area (Fig. 8), and also it is 

notable that this type of bone regeneration has occurred in the elderly patient. More study will be needed 

on the factors affecting spontaneous bone regeneration in the resected jaw.

Ⅳ. Conclusion

Osteoporosis is a common disease worldwide, and osteoporosis patients are predicted to increase each 

year. Bisphosphonate is one of the most widely used antiresorptive agents for the treatment of 

osteoporosis, then more studies of implant-related MRONJ caused by its use is necessary. This case 

report suggests the possibility of development of “implant presence-triggered” MRONJ. Clinicians 

should be aware that even if there were no problems at the time of implant placement, MRONJ may 

develop later around implants that are already present. Also, The possibility of development of MRONJ 

should not be excluded even in the case of short duration of oral bisphosphonates. Clinicians should 

inform the patient and medical doctor who plan the antiresorptive or antiangiogenic therapies that there 

is the possibility of development of MRONJ.
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