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Abstract
Objective: Osteonecrosis of the jawbone, especially when associated with osteomyelitis, is a debilitating condition predominantly affecting
patients treated for osteoporosis, cancer with bone metastases, and rheumatoid arthritis. Oral pathologies may significantly alter the patients’
quality of life and sense of health. Surgery including complete debridement of the necrotic bone followed by packing the dead space with
antiseptic agents and meticulous repair of the overlying mucosa is gaining popularity on conservative treatment options.
Materials and Methods: In this before and after study 11 patients referred to our clinic between 2018 and 2020 with a diagnosis of
maxillary or mandibular osteonecrosis with complete preoperative and postoperative analyses available were included. The patients were
assessed with General Oral Health Assessment (GOHA) index preoperatively and postoperatively. These scores were compared with each
other to exhibit the effect of our surgical strategy, which also outlined. The effects of patients’ demographic and medical backgrounds on
the quality of life were also investigated.
Results: Neither demographic, nor medical backgrounds of the patients were not found to significantly alter the GOHA index scores of
the patients (p>0.05). However, surgical treatment was found to significantly improve the scores (preoperative mean: 38.87, +/- 6.44;
postoperative mean: 31.0, +/- 8.28; p<0.05).
Conclusion: To obtain optimal results in the management of the patients with jawbone osteonecrosis, the treatment strategy should be
based on the patient characteristics and careful radiographical examinations. Alterations of predisposing medications and introduction of
proper antibiotics in the setting of associated osteomyelitis should be made before surgery. Oral/dental rehabilitation should be started
immediately after mucosal healing is assured.
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Öz
Amaç: Çene kemiklerinin osteonekrozu, özellikle kanser, romatoid artrit ve osteoporoz hastalarının tedavileriyle ilişkili olarak da ortaya
çıkabilen, yaşam kalitesini önemli ölçüde düşürebilen bir hastalıktır. Son yıllarda nekrotik kemiğin total rezeksiyonu, ölü boşluğun antiseptik
malzemelerle doldurulması ve mukozanın dikkatlice onarılmasını içeren cerrahi tedavi seçeneği konservatif tedavilere göre daha tercih edilir
olmuştur.
Gereç ve Yöntem: Bu öncesi ve sonrası çalışmasında kliniğimize 2018 ve 2020 yılları arasında başvuran ve preoperatif ve postoperatif
değerlendirmeleri tamamlanmış 11 hasta dahil edilmiştir. Hastalar ameliyat öncesi ve sonrasında Genel Oral Sağlık Değerlendirme (GOHA)
indeksi kullanılarak değerlendirilmiştir. Ameliyat öncesi ve sonrası skorlar cerrahi tedavinin etkinliğinin ortaya konması için karşılaştırılmıştır.
Bunun yanında hastaların demografik ve medikal arka planlarının bu skorlara etkisi de araştırılmıştır.
Bulgular: Hastaların demografik ve medikal arka planlarının preoperatif ve postperatif GOHA indeksi skorlarına istatistiki olarak anlamlı
etkilerinin olmadığı gözlenmiştir (p>0,05). Bununla birlikte, cerrahi tedavi sonrası hastaların GOHA indeksi skorlarında istatistiki olarak anlamlı
bir düşüş gözlenmiştir (preoperatif ortalama: 38,87,+/- 6,44; postoperatif ortalama: 31,0, +/- 8,28; p<0,05).
Sonuç: Çene kemiklerinde osteonekroz ile başvuran hastaların tedavisinde optimum bir sonuç elde edebilmek için hastaların bireysel özellikleri
ve radyografik görüntüleri göz önüne alınarak bireysel bir tedavi stratejisi geliştirmek gerekir. Cerrahi öncesinde varsa etiyolojide yer alan
medikasyonların düzenlenmesi ve osteomiyelit eşliği durumunda ise uygun antibiyotiklerin başlanması gerekir. Postoperatif dönemde ise
mukozal iyileşmenin sağlanabildiği anda erken dönemde oral ve dental rehabilitasyonun başlanması önemlidir.
Anahtar kelimeler: Osteonekroz, çene osteonekrozu, osteomiyelit, bisfosfonatlar
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Introduction
Spontaneous osteonecrosis of the maxilla and mandible
is a painful and debilitating condition regarded as a rare
phenomenon before the turn of the 21st century. However,
a huge rise in incidence is observed since the early 2000s
(1). This phenomenon is mostly associated with intravenous
bisphosphonate use in oncologic patients with bone metastases
(2). Intravenous powerful bisphosphonates are used to retain
bone mineral quantity and prevent subsequent hypercalcemia
associated with bone resorption. They also exert some
antiangiogenetic effects which may play a suppressor role in
metastatic cancer (3,4).
This phenomenal peak in incidence, however, is now regarded
as the second peak. Late 19th to early 20th century reports of
hundreds of men working in the white phosphorus mines, and
several hundreds of women working in matchstick making
industry in which matchsticks were hand made by dipping sticks
to flammable white phosphorus (P4) without proper protection.
A painful jaw infection resulting in loss of bone was the result (5).
Though the original name given was “phosphorimus chronicus”,
the name “phossy jaw” gained popularity to describe this
painful and disfiguring condition (6). The mechanism of reactant
phosphorus fume causing toxic effects is related to formation of
bisphosphonate species in the presence of oxygen, water, and
amino acids like lysine (5). Osteonecrosis resulting from medical
use of the bisphosphonates is sometimes called “bisphossy jaw”
to relate these infamous victims of phosphorus industry (6,7).
Besides bisphosphonates, other proponents of jaw osteonecrosis
include radiotherapy, anti-angiogenic agents, or novel drugs
addressing osteoclastic activity such as denosumab (8). As per
the current American Association of Oral and Maxillofacial
Surgeons’ perspective a diagnosis of “medication-related
osteonecrosis of the jaw” can be established provided that these
three criteria are met: i) patient currently under treatment with
antiresorptive or antiangiogenic agents, ii) bony exposure either
through an open wound or a sinus, and iii) no history of previous
radiotherapy or metastasis to the affected bone (9).
Spontaneous jaw osteonecrosis without previously mentioned
culprits, however, is rarely documented in the literature. It is
associated with osteomyelitis and almost always require some
degree of local or generalized immunodeficiency (10). It is best
to keep in mind that medication-related osteonecrosis is also
associated with osteomyelitis and antibiotics are still among the
first line treatments in reverting the condition (11,12).
Treatment aims to control pain, improve quality of life, control
the progression of bone loss, and revert infection (13). Medical
treatment options include local and systemic antimicrobials as
infection, either as a concomitant or as a causative point of view,
is closely intertwined with the disease (14-17).
Pentoxifylline, an oral xanthin derivative used in patients with
peripheral vascular disease for its hemorheological, antiaggregation, and blood viscosity reducing effects is found to be
successful in both palliation of the claudication and in halting
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the disease progression. It is often combined with vitamin E,
antimicrobials, and clodronate (the so-called PENTOCLO protocol)
(18-20). Human recombinant parathormone, teriparatide is also
used with variable reported outcomes from complete resolution
to refractoriness (21,22). Hyperbaric oxygen therapy is also used
mostly in adjunct to other treatment modalities (12).
Surgical treatment options include complete resection or
curettage of the necrotic bone, and covering the wound with
mucosa of excellent viability (23-25).
In this “before and after” study, patients with spontaneous
osteonecrosis of the jaw were assessed. The authors sought for
level three evidence for the effectivity of surgical treatment in
patients with the condition, albeit with different etiologic and
demographic backgrounds.

Materials and Methods
This study is approved by the Ege University Ethics Committee
with the date 08.11.2021 and approval number 21-11T/26.
Eleven patients who were referred to our clinic between 2019
and 2020 with a diagnosis of osteonecrosis of the jaw were
enrolled in this study. Written consent forms have been obtained
from each of the patients for both surgery and anticipation in
the study protocols. Three of these patients were lost to follow
up (two of them died of unrelated causes, and we were not able
to contact with one of them). Remaining eight patients were
included in the study.
Surgical techniques used to treat the patients were selected
based on preoperative assessments including history/etiology,
clinical examination, radiological examination, scintigraphy,
and blood tests. The surgical treatment was carried out under
general anesthesia with nasotracheal intubation, in combination
with infiltration of the lower gingivobuccal sulcus near the
affected site with lidocaine/adrenaline solution. Complete
debridement of the necrotic bone and soft tissue, complete
curettage of cysts, and extirpation of involved teeth and roots
was sought. Whenever necessary, a segmentary resection
followed by reconstruction or osteosynthesis and intermaxillary
fixation were done. Remaining healthy bone tissue was soaked
with either hydrogen peroxide (5%) or iodoform powder. This
step was followed by jet lavage with normal saline solution
and packing with absorbable sponge packs. The incisions were
then closed with interrupted 4/0 poliglecaprone sutures. A chinto-vertex bandage was applied to limit edema formation and
hemorrhage. The bandages were discontinued one week after
the operation. Figure 1 summarizes the decision-making process
involving jawbone osteonecrosis in our institution (Figure 1).
Age, sex, educational background, presence of previous dental
treatment, prosthetic denture use, etiologic factors, general
health status, affected anatomical location, presence of
osteomyelitis and type of surgery were recorded. In order to
assess the oral functions, the General Oral Health Assessment
(GOHA) index was used before, and at least three weeks after
surgery (26,27).
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Statistical Analysis

follow-up was 15.7 weeks (+/- 19.4). Female to male ratio was

Statistical analyses were conducted using SPSS v 25 program.
Parametric tests were used as recorded index scores marginally
passed diagnostic tests for normality. For independent sample
comparisons of mean preoperative/postoperative indices when
samples were grouped according to sex, presence of a known
etiology, or coexistence of osteomyelitis; independent samples
Student t-test (ANOVA in cases where more than two groups
were compared) was used. Matched pair comparisons of the
patients’ mean preoperative and postoperative indices were
made using the paired samples t-test. Correlation of the age
with the index scores were assessed using Pearson correlation
test. Statistical significance level was set at 0.05.

1/1. Educational level of the patients was comparable to the
general population (Table 1).
Etiological factors included previous radiotherapy to head and
neck (one patient) and bisphosphonate use (four patients). In
three patients no etiological factor could be identified. Etiological
factors, preoperative prosthetic use, anatomical location of
the lesion, presence of concurrent osteomyelitis, and surgical
approach selected were not significantly affected preoperative
or postoperative GOHA index scores (p>0.05) (Table 2).
On the other hand, surgical therapy significantly alleviated the
oral functions of the patients as per measured by the GOHA
index. Preoperative mean GOHA index score was 38.9 (+/- 6.4),
and postoperative mean score was 31.0 (+/- 8.3). The difference

Results

between the mean scores were statistically significant (p<0.05;

Demographic overview of the operated patients is presented in
Table 1. Mean age of the patients was 54.5 (+/- 19.8). Mean

the GOHA index scores and medical background of the patients
were given in Table 2).

Figure 1. Decision making process of our institution when a patient is referred with a preliminary diagnosis of jawbone osteonecrosis. If a patient
admits to our clinic before any consultation from dentistry, they are assured to have one before moving on with the flow chart

Table 1. Demographic overview of the patients
Demographic data

Descriptive; mean, standard deviation, frequencies

Comparison of GOHA
scores

Age

54.5 (+/- 19.8)

p>0.05a, r=-0.590
p>0.05a, r=0.082

Sex

Education

Female

4

Male

4

Primary education

2

Secondary education

4

Tertiary education

2

p>0.05b
p>0.05b
p>0.05c
p>0.05c

GOHA: General Oral Health Assessment, statistical tests used: Pearson correlation test, Independent samples Student t-test, cANOVA test
a

b
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Table 2. Medical and surgical characteristics of the patients. GOHA index scores obtained preoperatively and
postoperatively
Comparison of GOHA
Disease characteristics
Descriptive; mean, standard deviation, frequencies
scores
Radiotherapy
1
p>0.05c
Etiology
Bisphosphonate use
4
p>0.05c
Idiopathic
3
Yes
3
p>0.05d
Prosthetic use
p>0.05d
No
5

Anatomical location

Operative approach

Osteomyelitis

Histopathology*

Alveolar process
Symphisis
Corpus
Angulus
Curettage
Debridement
Resection/osteosynthesis
Yes
No
Osteomyelitis
Osteonecrosis
Osteosclerosis

GOHA index
Preoperative
Postoperative

2
1
3
2
4
3
1
6
2
6
5
1
Descriptive
38.9 (+/-6.4)
31.0 (+/-8.3)

p>0.05c
p>0.05c

p>0.05c
p>0.05c
p>0.05d
p>0.05d
p>0.05c
p>0.05c
Statistical significance
p=0.018e

GOHA: General Oral Health Assessment, statistical tests used: cANOVA test, dIndependent samples Student t-test, epaired samples t-test.
*Some patients presented with more than one pathology

Discussion
This study confirms that the primary treatment of osteonecrosis
of the jawbones is surgical. Conservative treatment with systemic
antibiotics should be reserved for patients with symptomatic
acute infection, or acute exacerbation of a chronic infection.
Nevertheless, antibiotherapy should be followed by complete
surgical extirpation of the affected bone if complete remission
is aimed.
One of the critical aspects of complete treatment of patients with
jawbone osteonecrosis is employing a harmonious teamwork.
Preoperative and postoperative dental assessment is pivotal. If
the patient is edentulous, proper use of prosthetics should be
warranted (28). Niibe et al. (29) found that prosthetic use is a
significant factor in development of jaw osteonecrosis in patients
under bisphosphonate or denosumab therapy. Postoperative
oral and dental rehabilitation, albeit commenced cautiously is of
paramount importance to these patients’ endeavors in regaining
their life quality. However, it is recommended to wait until
complete mucosal healing is achieved (Figure 2), especially if the
exact region or neighboring bone is to be utilized for prosthetic
support (30,31). Timely consultations with infectious diseases
not only aids in overcoming painful acute exacerbations of oral
infections, but also helps establishing a good clinical practice
avoiding evolution of resistant strains, especially in the hospital

Figure 2. Dental rehabilitation is commenced after complete mucosal
healing is achieved postoperatively

setting (Figure 3A, B). Haeffs et al. (32) found that jawbone
region is a high risk region for resistant strains to breed.
Although some authors found surgical therapy somewhat futile
for patients especially with concomitant medical conditions and/
or patients with old age as life expectancy is low (33), others
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argued that the life expectancy may not be that low, if the
patients are selected carefully (34). As we only lost two patients
in the follow up, we believe that every effort should be made to
effectively treat this patient group.
Proper selection of surgical technique and resection margins
relies on proper preoperative radiological analyses (35). In the
case of osteomyelitis setting, X-ray radiographs lack sensitivity
(35). However, we find orthopantograms especially useful for
assessing the necrotic bone/healthy bone transition with high
definition in patients with osteonecrosis. Computed tomography
(CT) scans add even more resolution and are especially
invaluable in surgical planning (36) (Figure 4A, B). Single-photon
emission CT, as well as magnetic resonance imaging have higher
accuracy in diagnosing concurrent osteomyelitis (Figure 5),
unless the disease is at its very early stages (37). For differential
A
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diagnosis of chronic osteomyelitis ongoing for over six months,
fluorodeoxyglucose-positron emission tomography can be
indicated (35).
Use of GOHA as a self-reported questionnaire instead of more
detailed methods had its advantages such as practicality, and
repeatability. Lim et al. (38) found this aspect particularly
helpful for the old age group. GOHA index is a validated tool in
assessing the oral health status of a cross section of population
(26). Impact of oral health on general well-being, either physical
or psychological is irrefutable (39).
Major shortcomings of the study are small number of patients,
lack of a control group, and single dimension assessment tool
used. The reasons behind this can be as follows: as awareness
of dental and other health professionals increase regarding the
relationship of bisphosphonate use and dentoalveolar problems,
the number of patients tend to decline. Another point is that
most of the patients in this group is of old age. Even though

A
B

B

Figures 3A, B. Oral inspection of a patient with maxillary alveolar
osteonecrosis (3A). Same patient concurrently has osteomyelitis
accompanied with cheek skin fistulation (3B). Preoperative
consultation with infectious diseases along with a microbiological
culture is crucial to treat this combination

Figures 4A, B. Computerized tomography (CT) is a very useful tool
in an effort to outline the level of resection preoperatively (4A). 3D
rendering of the thin slice CT sections may also prove to be useful
in this aspect (4B)
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with mucosal flaps paves the way for early oral dental and/
or prosthetic rehabilitation which is the goal of our treatment
regimen.
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and prosthetic history of the patients, concurrent medical
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