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in the absence of previous radiation therapy. However, 
there is debate over the appropriate treatment 
strategy with lack of consensus among treatment 
guidelines, particularly in an international setting. 
The American Association of Oral and Maxillofacial 
Surgeons (AAOMS) position paper of 2014 [1] and the 
Japanese position paper from 2017 [2] state that no 
surgical treatment is recommended for stages 0 and 
1 and most stage 2 MRONJ. However, they do state 
that mobile bony sequestra should be removed to 
facilitate soft tissue healing. Surgical debridement or 
resection is only indicated for stage 3 MRONJ. Antibiotic 
therapy is recommended for stages 1-3 according to 
the AAOMS guidelines. However, there is no specific 
recommendation about the type of antibiotic, duration 
of treatment, or routes of administration. The AAOMS 
position paper does not mention longterm intravenous 
antibiotics. Most oral and maxillofacial surgeons in 
private practice in the USA (and many other countries 
worldwide) follow the AAOMS guidelines to treat 
MRONJ with conservative therapy.

However, it is probably true that in most cases, if 
the disease process does not resolve uneventfully, most 
patients are referred to an academic or hospital-based 
oral and maxillofacial surgery service.

The authors will present cases to demonstrate 
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Abstract
Introduction: Despite published guidelines, the 
management of medication-related osteonecrosis of the 
jaws (MRONJ) remains controversial. Most cases that are 
resistant to straight forward conservative management are 
usually referred to an academic teaching center or hospital-
based practice. This article will attempt to show that these 
cases can be managed successfully in private practice on 
an outpatient basis.

Material and methods: The patients referred to a private 
practice oral and maxillofacial surgeon with stage 2 and 
stage 3 MRONJ in the years 2017 and 2020 were included 
in this study. This project received IRB approval from Pearl 
IBR, number 21-PACI-101.

Results: Six patients are presented with stage 2 or stage 3 
MRONJ who were managed successfully in private practice 
on an outpatient basis.

Conclusions: It would appear that most cases at stage 
2 MRONJ and some cases at stage 3 MRONJ can be 
managed successfully in private OMFS practice with 
appropriate outpatient consultations.

Introduction
Medication-related osteonecrosis of the jaws 

(MRONJ) is a progressive death of jawbone, present 
for longer than eight weeks in patients who have been 
treated with anti-resorptive or anti-angiogenic agents 
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age ranged from 72 to 83 with a mean of 78.5. Four 
patients had received oral bisphosphonates in the form 
of alendronate (Fosamax) and two received intravenous 
bisphosphonates. Five patients received the therapy 
for osteoporosis, and one received the therapy for 
malignant disease. Four patients presented with Stage 
2 disease and two patients presented with Stage 3 
disease. Microbiology was performed on all lesions and 
all grew normal oral flora, whilst in addition two grew 
Actinomycosis. All six patients had failed conservative 
treatment with oral antibiotics and pain medications. 
One patient had failed treatment with surgical 
debridement and oral antibiotics.

Case Studies

Case 1
This was an 83-year-old male who had stage IV multiple 

myeloma. He had been treated with chemotherapy and 
10 infusions of zoledronate (Zometa) three years prior 
to referral. He was referred by his general dentist for 
infection of the right mandible. Examination showed 
necrotic bone in the right maxilla and an intraoral fistula 
with purulent discharge in the right mandible (Figure 
1a). He also had purulent discharge from the gingival 
sulcus around every tooth. Panoramic radiograph 
showed a radiolucency in the right maxilla and mandible 
(Figure 1b). The patient had been treated conservatively 
for three years with chlorhexidine mouthwash and oral 
amoxicillin. During this time the infection was under 
control. However, the necrotic bone in the right maxilla 
remained unhealed and the right mandibular lesion 
continued to discharge. He then developed Clostridium 
Difficile colitis and the amoxicillin was discontinued 
following which the infection quickly recurred. At this 
time, his cancer also relapsed, and his general health 
deteriorated. His chemotherapy was repeated and 
when his health was improved, surgical debridement 
and long-term IV antibiotics were proposed. Due to 
a low hemoglobin (9 mg/dL) and low platelet count 
(60k), the patient received two units of packed red 
blood cell, as an outpatient, prior to debridement. A 
peripherally inserted central catheter (PICC) line was 
placed prior to the surgery and monitored anesthesia 
care was managed by a separate anesthesiologist in the 
private practitioner’s freestanding office. Microbiology 
specimens were collected and sent to Quest 
Diagnostics Laboratories. Two teeth were removed 
and sequestrectomy was performed on the mandible. 
Following this, sequestrectomy was performed on the 
right maxilla where an oroantral defect was closed with 
a buccal fat pad and a buccal mucosa flap. Specimens 
were sent for pathological examination. Intravenous 
ertapenem was commenced immediately after the 
surgery as an empiric antibiotic following outpatient 
consultation with an infectious disease specialist. 
He was maintained with nil by mouth for two weeks 
postoperatively and was given total parenteral nutrition 

that aggressive surgical debridement with tensionless 
primary closure and longterm intravenous antibiotic 
result in a predictable outcome for stage 2 and stage 
3 MRONJ in both osteoporotic and cancer patients in 
an outpatient private practice setting without the need 
for hospitalization but with appropriate outpatient 
consultations.

Materials and Methods
All cases of stage 2 and 3 MRONJ referred to a single 

private practitioner of oral and maxillofacial surgery (HL) 
during the period January 1, 2017 to December 31, 2020 
were included in this study. The underlying pathology, 
and medications received were recorded as well as 
all treatments provided. Patients were categorized 
according to the AAOMS position statement [1].

Stage 0 disease
Patient with no clinical evidence of exposed bone 

but with non-specific symptoms or abnormal clinical 
and radiographic findings.

Stage 1 disease
Exposed and necrotic bone or fistulae that probe to 

bone in patients who are asymptomatic and have no 
evidence of infection. These patients may also present 
with radiographic findings mentioned for Stage 0 which 
are localized to the alveolar bone region.

Stage 2 disease
Exposed and necrotic bone or fistulae that probe 

to bone with evidence of infection. These patients are 
typically symptomatic. These patients may also present 
with radiographic findings mentioned for Stage 0 which 
are localized to the alveolar bone region.

Stage 3 disease
Exposed and necrotic bone, or fistulae that probe to 

bone, with evidence of infection and one or more of the 
following:

a)	 Exposed necrotic bone extending beyond the 
region of alveolar bone, i.e., inferior border 
and ramus in the mandible, maxillary sinus and 
zygoma in the maxilla.

b)	 Pathological fracture.

c)	 Extraoral fistula.

d)	 Oroantral/oronasal communication.

e)	 Osteolysis extending to the inferior border of the 
mandible or sinus floor.

Results
Six patients were identified with Stage 2 or Stage 

3 MRONJ who were referred to the private practice 
oral and maxillofacial surgeon (HL) during the study 
period. There were one male and five females. The 
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Figure 1: (a) Necrotic bone exposure in right maxilla after ten infusions of Zometa; (b) Panoramic radiograph showing radi-
olucency of right maxilla and mandible; (c) Wounds in maxilla and mandible six-month after the treatment showing complete 
epithelialization.
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and sulfur granules typical for actinomycosis was found 
in the pathology specimens. The patient was first 
treated with oral amoxicillin for three weeks, but the 
infection was not under control. Surgical debridement 
was repeated again in the private practice office and the 
patient received ertapenem infusion through a PICC line 
for eight weeks. The patient is now fully healed and has 
been infection free for two years (Figure 2b).

Case #3
A 72-year-old Filipina female with a history of 

osteoporosis was treated with oral alendronate in form 
of Fosamax. She had been taking this regularly (35 
mg once weekly) for over ten years. Exposed necrotic 
bone appeared in the right maxilla and left mandible 
with purulent discharge three weeks following tooth 
extraction carried out by her general dentist. The 
infection was treated with oral amoxicillin for two years 
before she was referred to an oral and maxillofacial 
surgeon (HL). The patient reported that every time she 

at home following consultation with appropriate 
specialists. Microbiology reported normal oral flora 
sensitive to most antibiotics. Ceftriaxone was added 
to the ertapenem one week postoperatively. After a 
six-week intravenous antibiotic course, he was given 
three further weeks on oral penicillin VK. The patient 
is currently doing well with no exposed bone, and 
infection free for almost one year following completion 
of treatment (Figure 1c and Figure 1d).

Case #2
An 82-year-old female had osteoporosis which 

was treated with zoledronate in the form of Reclast 
for two years (one 5 mg infusion per year) following 
which she developed pain and swelling in the anterior 
mandible. Her lower anterior teeth were mobile with 
a yellowish purulent discharge from the lesion (Figure 
2a). Six mobile anterior teeth were removed, and the 
lesion was surgically debrided all of the way to sound 
bleeding bone. Specimens were sent for oral pathology 
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Figure 2: (a) Defect in anterior mandible, illustrated on 3D Cone Beam CT scan; (b) Anterior mandibular wound eight-months 
postop showing infection free. 
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administered [4]. Zoledronate appears to be associated 
with the greatest risk of MRONJ which may be as much 
as 6.7% for patients who have had infusions of this 
medication for one year or longer [5], whilst the risk 
with oral alendronate may be less than 0.1%, although 
this may increase after the patient has taken the 
medication for three years or longer [6]. The majority of 
cases of MRONJ occur following a dental intervention, 
most often a dental extraction where healing does not 
occur, and it progresses to MRONJ [7]. Necrotic bone 
cannot revitalize, may interfere with soft tissue healing, 
and can be become colonized with bacteria. Treatment 
should therefore be aimed at removal of necrotic 
bone together with administration of the appropriate 
antibiotics.

In the six cases identified for this paper, microbiology 
was carried out in the submucosal areas and on the 
sequestra removed in all cases. The organisms isolated, 
Streptococcus spp, Prevotella spp, and Veillonella 
spp, present in high frequency in MRONJ along with 

came off the antibiotics, the purulent discharge rapidly 
recurred. The patient underwent surgical debridement 
with primary closure in the office and six weeks of IV 
ertapenem. The infection resolved, the mucosa healed, 
and the patient has been infection and pain free for 
three years (Figure 3a and Figure 3b).

Discussion
Bisphosphonates and other antiresorptive agents 

are commonly used to treat osteoporosis and bone 
metastases from solid tumors and also multiple myeloma. 
They act primarily by inhibiting osteoclast function and 
secondarily by inhibiting osteoblast function [3]. In this 
way, they significantly reduce or inhibit bone turnover. 
They also act on soft tissues inhibiting endothelial cell 
function with a reduction in angiogenesis [4]. However, 
they do run the risk of causing MRONJ amongst a 
number of possible complications. The risk of MRONJ 
varies considerably with the medication used, the route 
of administration and the length of time for which it is 
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Figure 3: (a) Necrotic bone being removed en-bloc from right maxilla; (b) Right maxilla wound had healed well at four-
month postop follow-up visit.
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and also have appropriate laboratory facilities available. 
Postoperative nil by mouth might be necessary for 
patients with larger defects. For the more complex 
surgical procedures, it may be advantageous to have 
a second person responsible for the anesthesia so that 
the oral and maxillofacial surgeon can concentrate on 
the surgery.
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Actinomyces spp [8]. All of these organisms are 
sensitive to most of the common antibiotics that might 
be used in these circumstances, but the effectiveness 
of the antibiotics may vary depending on how they are 
administered. It does appear that in the treatment of 
MRONJ, parenteral antibiotics are more effective than 
oral antibiotics, particularly when coupled with surgical 
debridement of any necrotic bone.

Beta-lactams are the most commonly prescribed 
antibiotics in any specialty [9]. They include the 
penicillins, cephalosporins, mono-bactams, and 
carbapenems, which all share a common beta-lactam 
ring binding to penicillin-binding proteins on the 
bacterial cell wall and inactivating them. Carbapenems 
such as ertapenem, meropenem, imipenem, and 
doripenem are the most effective broad-spectrum 
antibiotic drugs against gram-positive, gram-negative, 
anaerobic bacteria and Actinomyces spp which are often 
found in MRONJ lesions. Ertapenem has a once-a-day 
dosing schedule which allows for convenient outpatient 
intravenous treatment and was therefore the antibiotic 
favored for this series of patients, though carbapenem 
resistance has the potential to become a problem [10].

At the present time, most stage 3 MRONJ patients 
are not treated in private practice by oral and 
maxillofacial surgeons, but are referred to an academic 
or hospital-based oral and maxillofacial surgery service 
and treatment is commonly carried out in an operating 
room. Since many of these patients are elderly and 
in poor general health, it would be beneficial if they 
could be treated locally and even on an outpatient 
basis, so they did not need to travel long distances 
and spend time in hospital. This paper attempts to 
show that it is possible to treat stage 2 and many stage 
3 cases of MRONJ in private practice providing one 
uses appropriate outpatient subspecialty consultation 
services and commercial or academic laboratories. PICC 
lines can be installed in an outpatient setting and Total 
Parenteral Nutrition, if required, can also be given in an 
outpatient setting, as can feeding via a nasogastric tube 
or a percutaneous endoscopic gastrotomy tube.

Conclusion
As physicians and dentists become more familiar with 

the etiology, prevention and management of MRONJ, it 
does appear that the incidence of this disease and also 
the severity may be decreasing, but even so, many cases 
of stage 2 and stage 3 disease still occur. This paper 
attempts to show that the majority of these cases can be 
treated satisfactorily in a private oral and maxillofacial 
surgery office with all the advantages of convenience 
and cost effectiveness that this brings with it. Aggressive 
surgical debridement, long-term intravenous antibiotics 
and team approach are keys for successful management 
of stage 2 and many stage 3 MRONJ cases. One must be 
able to consult with appropriate specialist colleagues 
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