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Manifestation pattern of 343 
antiresorptive-related osteonecroses 
of the jaw considering the etiologic 
factor – consequences for the 
 dental practice

Introduction: Antiresorptives are used in patients with osteoporosis and ma-
lignant tumors to inhibit resorption processes in the bone. Antiresorptive-re-
lated osteonecrosis of the jaw (ARONJ) is an adverse drug reaction and is as-
sociated with a considerable impairment of quality of life. Therefore, preven-
tion and early identification of ARONJ events are crucial.

Methods: The data of 249 patients (mean age: 68.8 ± 10.4 years) with 
343 ARONJ events were retrospectively assessed according to etiology (extrac-
tion-related, denture-related, idiopathic), risk profile (high, moderate, low), 
and localization (maxilla/mandible; buccal/crestal/oral). For this purpose, 
Pearson’s 2-test and t-test for independent samples were applied. The signifi-
cance level was set at  = 0.05.

Results: The majority (88.4 %) of patients received the antiresorptive drug as 
part of the oncologic treatment and thus exhibited a high risk profile. Extrac-
tion-related ARONJ (51.6 %) were most frequently observed, followed by den-
ture-related (30.3 %) and idiopathic (18.1 %). Most ARONJ were located in the 
mandible (69.4 %). Regarding oro-buccal extension of the ARONJ, the buccal 
sites were significantly more often affected in the maxilla compared to the 
mandible (p < 0.001), whereas the oral sites were significantly more often af-
fected in the mandible compared to the maxilla (p < 0.001). In this context, it 
should be noted that 75.6 % of idiopathic ARONJ of the mandible extended to 
the oral sites. Molars were significantly more frequently affected (51.8 %; 
p < 0.001) than premolars and anterior teeth.

Discussion and conclusion: Patients with a high risk profile are known to be 
susceptible for the development of ARONJ following tooth extractions. The 
high proportion of denture-related ARONJ underlines that high risk patients 
wearing removable partial and complete dentures should be closely monitored 
in the dental practice. Particular caution is required in patients with a thin 
soft tissue layer and missing keratinization. These anatomical peculiarities 
seem to predispose for idiopathic ARONJ and may explain the high occur-
rence in the area of the mylohyoid ridge.
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Introduction
Human bone tissue undergoes con-
tinuous remodeling throughout life, 
with apposition and resorption pro-
cesses balancing each other under 
physiological conditions [4, 9, 22]. 
Osteoporosis and bone metastases of 
malignant tumors represent common 
diseases that sensitively interfere with 
this bone homeostasis. In Germany, 
the annual incidence for osteoporosis 
is reported to be approximately 
620,000 [8], for breast cancer ap-
proximately 69,000, and for prostate 
cancer approximately 60,000 [28]. 
Different antiresorptive drugs are 
used to inhibit the progression of os-
teoporosis and bone metastases by fa-
voring bone apposition. Bisphos-
phonates (BP; e.g. Aredia® or Zo-
meta®) are synthetically produced 
analogues of pyrophosphate and in-
hibit osteoclast activity [7]. The half-
life of these drugs is very long, rang-
ing from 10–12 years [32]. The 
monoclonal antibody (MAB) denosu-
mab (e.g. Prolia® or XGEVA®) inter-
feres with the signaling pathway of 
RANK (Receptor Activator of NF-·B) 
and its ligand (RANKL). In this way, 
the differentiation of osteoclastic pro-
genitor cells and the activity of ma-
ture osteoclasts are inhibited [3]. The 
half-life of these drugs is 24–26 days 
[32]. Angiogenesis inhibitors (AI) 
such as bevacizumab (e.g. Avastin®) 
exert their antiresorptive effects 
through specific inhibition of vascu-
lar endothelial growth factor (VEGF) 
in vascular endothelia [35]. The half-
life of bevacizumab is comparable to 
that of denosumab and is approxi-
mately 20 days [32].

Previous studies have shown that 
drug therapy with antiresorptives has 
reduced the incidence of pain and 
pathologic bone fractures in both on-
cologic [26, 32] and non-oncologic 
patients [13], thereby improving the 
overall quality of life. However, there 
is evidence that antiresorptive drugs 
can cause an adverse drug reaction in 
the form of osteonecrosis of the jaw 
(ONJ). This was first described in the 
2003 publication by Marx as bisphos-
phonate-related osteonecrosis of the 
jaw (BRONJ) and has since presented 
a new challenge to patients, dentists 
and oncologists [20]. Since osteone-
crosis of the jaw is associated not 

only with bisphosphonates but also 
with other antiresorptive drugs, the 
term BRONJ was replaced by ARONJ 
(antiresorptive-related osteonecrosis 
of the jaw). The risk of developing 
ARONJ depends on the duration of 
medication, dosage, mode of appli-
cation, and combination of different 
preparations [32]. Local microbial 
ports of entry play a central role in 
the etiology and pathogenesis of 
ARONJ. Invasive dental procedures 
(tooth extractions) as a dentogenic 
cause are considered scientifically 
confirmed [36], denture-related and 
non-reconstructible (idiopathic) in-
juries are discussed as other etiologi-
cal factors. Since ARONJ cannot be 
treated predictably, their early detec-
tion and prevention are of crucial im-

portance. Therefore, the present 
retrospective study aimed to address 
the following questions:
1. What is the most common local 

risk factor (tooth extraction, den-
ture pressure area, or idiopathic) 
for the development of ARONJ?

2. Are there predilection sites (maxil-
la versus mandible, anterior teeth 
versus premolars versus molars, 
buccal versus crestal versus oral) 
for ARONJ?

Materials and methods
In the present retrospective study, all 
patients presenting with ONJ at the 
Department of Oral and Maxillofacial 
Surgery of the Hannover Medical 
School (MHH) between 2006 and 
2017 were included. For this purpose, 

Figure 1a–c Antiresorptive-related osteonecrosis of the jaw regio 27 occurring after 
extraction of the teeth 14, 26 and 27 in a female patient (date of birth: 26.09.1933, 
 primary disease: breast cancer with bone metastases) 
 1a: extension of the necrosis, buccal view 
 1b: extension of the necrosis, occlusal view 
 1c: orthopantomogram recorded at first visit
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the Center for Information Manage-
ment of the MHH provided a patient 
list that recorded the following codes 
using the International Classification 
of Diseases (ICD): ICD-10 code 
M87.18 (bone necrosis due to drugs: 
other in neck, head, ribs, trunk, skull, 
spine) and ICD-10 code K10.28 

(other more specifically described in-
flammatory conditions of the jaws). 
This list initially included 1256 pa-
tients with 2018 treated ARONJ 
events. In addition, patients were 
identified from the digital photo 
archive of the Department of Oral 
and Maxillofacial Surgery using the 

search terms ARONJ and BRONJ. This 
photo archive contains all patients 
who had been treated for ARONJ at 
the MHH since 2007. In addition to 
the initial findings, the course of the 
disease, second interventions and the 
final findings were photo-docu-
mented. The data from the different 
sources were combined into a work-
ing list and resulted in 1598 patients. 
A review of patient records, phy si -
cian’s letters, and radiographs took 
place for all potential cases. The fol-
lowing inclusion criteria were formu-
lated:
1. Stage 2 or 3 ONJ according to the 

position paper of the American As-
sociation of Oral and Maxillofacial 
Surgeons [30],

2. Proven use of antiresorptive drugs.
The following exclusion criteria were 
applied:
1. Concurrent presence of malignant 

tumor disease in the oral cavity,
2. Radiation in the head and neck re-

gion,
3. Tooth extraction under antiresorp-

tive therapy without compli-
cations in terms of ARONJ.

There were 249 patients with 343 
treated ARONJ events included in the 
present retrospective study. Initially, 
3 etiologic factors were distinguished 
on the basis of available documents 
and, in particular, clinical photo-
graphs:
1. Tooth extraction: In this group, 

a tooth extraction in the area of 
the ARONJ could be reliably elic -
ited by the medical history, a re-
ferral, file entries and/or radio-
graphs (Fig. 1a–c).

2. Removable denture: The sec-
ond group included patients with 
denture-related pressure areas as 
the etiologic factor for the ARONJ. 
In most cases, pressure areas could 
be identified from the clinical 
photographs. Further clues could 
be documentation of necessary 
adjustments, such as relining or 
extension, and instructions not to 
wear the denture. In addition, 
tooth extraction and/or other in-
vasive procedures in the area of 
ARONJ had to be excluded. To de-
termine the type of removable 
denture, patient records, dental 
laboratory orders, radiographs, 
and the comprehensive photo 

Figure 2a–c Antiresorptive-related osteonecrosis of the jaw regio 36/37 in a female 
 patient (date of birth: 23.11.1941, primary disease: breast cancer with bone meta-
stases) wearing a removable partial denture 
2a: extension of the necrosis, buccal view with denture 
2b: extension of the necrosis, buccal view without denture 
2c: orthopantomogram recorded at first visit

Figure 3a–b Antiresorptive-related osteonecrosis of the jaw region 47 without recog-
nizable cause (idiopathic) in a male patient (date of birth: 23.11.1946, primary disease: 
prostate cancer with bone metastases) 
3a: extension of the necrosis, lingual view 
3b: X-ray of the teeth 45 to 47
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archive were consulted in addi-
tion to the thorough dental exam-
ination. Thus, the existing den-
tures could be identified and as-
signed both in situ and via the re-
tention elements (clasp rests, tele-
scopes, attachments, bars and im-
plants). In addition, the data col-
lection took into account whether 
the removable denture was a par-
tial denture (with or without free 
end) or a complete denture 
(Fig. 2a–c).

3. Idiopathic cause: The third 
group included all patients in 
whom ARONJ had occurred spon-
taneously without any detectable 
cause (Fig. 3a–b).

In addition to age, sex and date of 
first presentation, the underlying dis-
ease, the drug group(s), the mode of 
application, the duration of adminis-
tration, and the intake interval of the 
antiresorptives were recorded for 
each patient. According to the cur-
rently valid S3 guideline, each pa-
tient was assigned to a low, moderate 
or high risk profile [32]. This risk 
stratification was instrumental in the 
subsequent statistical analysis. In 
order to systematically record the lo-
calization of the ARONJ and to ident-
ify possible predilection sites, the af-
fected regions were documented ac-
cording to the FDI dental scheme. 
Additionally, it was differentiated 
which areas (buccal, crestal, oral) 
were affected by ARONJ. Multiple 
answers were possible.

Statistical analysis was performed 
using IBM SPSS Statistics 26 software 
(IBM Corp., Armonk, NY, USA). Pa-

tients were assigned to groups based 
on etiology (extraction-related, den-
ture-related, idiopathic) and risk pro-
file (low, moderate, high). Pearson’s 
chi-square test and t-test for indepen-
dent samples were used for group 
comparisons. The significance level 
for all statistical tests was · = 0.05. 
For the presentation of descriptive 
data, the patient was defined as the 
statistical unit. The statistical analysis 
was performed event-specific and 
tooth type-specific (anterior teeth, 
premolars, molars).

Results
A total of 99 men and 150 women 
were included in the study. The mean 
age at initial presentation was 68.8 ± 
10.4 years, with the youngest patient 
being 27.9 and the oldest patient 
being 91.9 years old. The underlying 
disease was primary or secondary os-
teoporosis in 29 patients and malig-
nant tumor disease in 220 patients. 
Here, osseous metastatic breast cancer 
was most common in women 
(n = 93) and osseous metastatic pros-
tate cancer in men (n = 66). The dif-
ferent underlying diseases are shown 
in Figure 4. Most patients (82.3 %) 
were receiving antiresorptive mono-
therapy (BP: 70.3 %, MAB: 11.2 %, AI: 
0.8 %) at the time of onset of ARONJ. 
Dual drug therapy was used in 16.1 % 
of patients (BP and MAB: 10.0 %, BP 
and AI: 5.6 %, MAB and AI: 0.4 %) 
and drug therapy with 3 antiresorp-
tives was used in 1.6 % of patients. 
Patients who were prescribed bisp-
hosphonates received them predomi-
nantly intravenously (86.7 %). Fin-

ally, 16 patients could be assigned to 
a low risk profile, 13 to a moderate 
risk profile, and 220 to a high risk 
profile. On average, ARONJ occurred 
3.8 ± 3.0 years (minimum: 0.1 years, 
maximum: 24.0 years) after the start 
of antiresorptive therapy in the pa-
tients studied. In 46 patients (18.5 %), 
this complication occurred within 
the first year. The duration of antire-
sorptive medication until the occur-
rence of ARONJ showed no signifi-
cant difference between the different 
risk profiles. Numerous patients had 
other general diseases in addition to 
the underlying disease. Thus, 83 pa-
tients (33.3%) suffered from coronary 
heart disease, 46 (18.5 %) from renal 
insufficiency, and 44 (17.7 %) from 
diabetes mellitus. Among the 249 pa-
tients, 61 were smokers (24.5 %) and 
109 (43.8 %) had radiographically 
confirmed periodontitis.

Because some patients had 
multiple ARONJ events, some with 
different etiologies, the statistical 
unit was changed for the following 
analysis. The patient-based evalu-
ation was replaced by an event-based 
analysis. Among the 249 patients, a 
total of 343 ARONJ events were 
identified (Table 1). These were first 
distinguished with respect to their 
etiology. Tooth extraction was ident-
ified as the etiologic factor in 
177 ARONJ events (51.6 %), denture 
pressure areas were identified in 
104 ARONJ events (30.3 %), and no 
etiologic factor was identified in 
62 ARONJ events (18.1 %). The ma-
jority of ARONJ events were located 
in the mandible (69.4 %). This over-
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Etiologic 
 factor

Extraction

Denture

Idiopathic

Total

Table 1 Number of antiresorptive-related osteonecroses of the jaw differentiated according to localization, risk profile and etiologic 
factor

Osteonecroses of the jaw [n (%)]

Total

177

104

62

343

Localization 

Maxilla

54 (30.5 %)

30 (28.8 %)

21 (33.9 %)

105 (30.6 %)

Mandible

123 (69.5 %)

74 (71.2 %)

41 (66.1 %)

238 (69.4 %)

Risk profile

Low

9 (5.1 %)

5 (4.8 %)

3 (4.8 %)

17 (5.0 %)

Moderate

8 (4.5 %)

8 (7.7 %)

2 (3.2 %)

18 (5.2 %)

High

160 (90.4 %)

91 (87.5 %)

57 (91.9 %)

308 (89.8 %)
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representation of the mandible was 
present regardless of the etiologic fac-
tor. The next step was to assess 
whether there was a clustered occur-
rence of ARONJ in the buccal, crestal, 
or oral region depending on the lo-
calization (maxilla, mandible) and 
the etiologic factor (tooth extraction, 
denture, idiopathic). This analysis re-
vealed that ARONJ of the maxilla ex-
tended significantly more frequently 
to the buccal jaw sections than those 
of the mandible. Conversely, the oral 
regions of the mandible were signifi-
cantly more frequently affected by 
ARONJ than those of the maxilla. 
These phenomena were evident both 
when all ARONJ events were con-
sidered and when differentiated by 
etiologic factors (Table 2). Known risk 
factors for the development of 
ARONJ such as smoking habits, dia-
betes mellitus, and a history of peri-
odontal disease were subsequently 
evaluated. Among the 343 ARONJ 
events, 91 smokers, 62 diabetics, and 
162 periodontitis cases were ident-
ified. It was investigated whether 
these risk factors were homogene-
ously distributed in all 3 etiology 

groups. The chi-square test showed 
an overrepresentation of diabetics 
with p = 0.007 and an overrepresen-
tation of smokers with p = 0.016 in 
denture-related ARONJ. When all 
ARONJ events were considered, the 
proportion of removable dentures 
was high at 59.8 % (n = 205). Of 
these, 75.1 % (n = 154) were partial 
dentures and 24.9 % (n = 51) were 
complete dentures. The proportion of 
complete denture wearers was even 
higher (32.7 %) in cases of proven 
denture-related ARONJ. In addition, 
only three partial dentures (4.3 %) in 
this group were designed to treat a 
situation with a tooth bounded gap, 
whereas the vast majority (95.7 %) 
were designed to treat a free-end situ-
ation.

Since many ARONJ were not lim -
ited to one tooth position, the fol-
lowing statistical analysis was per-
formed on a tooth type-specific basis. 
In total, the 343 ARONJ events cover-
ed 602 tooth positions. Molars 
(51.8 %) were significantly more fre-
quently affected compared with an-
terior teeth (21.3 %) and premolars 
(26.9 %) (·2: p < 0.001). This over rep -

re sentation of the molar region was 
present in both jaws, in all three eti-
ologic factors, and in the presence of 
the high risk profile (Fig. 5).

Discussion
Osseous metastases of solid tumors 
lead to a negative bone balance due 
to osteolytic processes and, in ad-
vanced disease stages, to skeletal-as-
sociated events (pathological frac-
tures, spinal compression syndrome, 
hypercalcemia, anemia), which are 
associated with a significant impair-
ment of quality of life. Given this 
background, antiresorptives are a 
blessing for affected patients because 
they have been shown to reduce the 
risk of skeletal-associated events and 
contribute to improved life expectan-
cy [15, 19, 24]. In addition to these 
beneficial effects, patients with a 
high risk profile are at particular risk 
of developing ARONJ. The literature 
describes highly variable event rates 
for patients with a high risk profile 
depending on the study design. In a 
recently published prospective study 
with a study period of 4 years, the 
prevalence of ARONJ was 1.0 % with 
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Etiologic factor 

All

Extraction

Denture

Idiopathic

Table 2 Jaw-specific manifestation pattern of antiresorptive-related osteonecroses of the jaw differentiated according to etiologic fac-
tor and oro-buccal extension (*: Pearson’s chi-square test)

Maxilla

Mandible

Maxilla

Mandible

Maxilla

Mandible

Maxilla

Mandible

Osteonecroses of the jaw

Total

105

238

54

123

30

74

21

41

Buccal

n ( %)

89
(84.8 %)

105
(44.1 %)

46 
(85.2 %)

68 
(55.3 %)

28 
(93.3 %)

24 
(32.4 %)

15 
(71.4 %)

13 
(31.7 %)

p-value*

<0.001

<0.001

<0.001

0.003

Crestal

n ( %)

60
(57.1 %)

133
(55.9 %)

34 
(63.0 %)

80 
(65.0 %)

15 
(50.0 %)

39 
(52.7 %)

11 
(52.4 %)

14 
(34.1 %)

p-value*

0.958

0.634

0.752

0.166

Oral

n ( %)

15
(14.3 %)

114
(47.9 %)

8 
(14.8 %)

46 
(37.4 %)

3 
(10.0 %)

37 
(50.0 %)

4 
(19.0 %)

31 
(75.6 %)

p-value*

< 0.001

0.002

< 0.001

< 0.001
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intravenous bisphospho nate therapy 
and 3.6 % with high-dose denosumab 
therapy [10]. Another study demon-
strated a prevalence of 2.1 % in pa-
tients with breast cancer, 3.8 % in pa-
tients with prostate cancer, and 5.2 % 
in patients with multiple myeloma 
[29]. A significantly lower prevalence 
has been described for patients with a 
low or moderate risk profile [29]. Ac-
cordingly, in a Brazilian cross-sec-
tional study, 153 osteoporosis pa-
tients were treated with bisphos-
phonates and none of them devel-
oped ARONJ within the study period 
[33]. Consistent with these data, the 
proportion of patients with a high 
risk profile in the present study was 
88.4 %, whereas patients with a low 
(6.4 %) and moderate risk profile 
(5.2 %) were represented in much 
lower proportions. When differen -
tiat ed by underlying disease, osseous 
metastatic breast cancer (37.3 %), os -
se ous metastatic prostate cancer 
(26.5 %), and multiple myeloma 
(13.3 %) were most frequently repre-
sented. In a paper published by Hoe-
fert in 2012, 195 patients with 
BRONJ were studied [12]. Again, 
breast cancer was the most common 
underlying disease at 39.1 %, fol-
lowed by multiple myeloma at 
21.7 % and prostate cancer at 14.0 %.

In the present study, 51.6 % of 
ARONJ events were due to a previous 

tooth extraction, 30.3 % to a denture 
pressure area, and 18.1 % to an idio-
pathic cause. In the 2014 American 
Academy of Oral and Maxillofacial 
Surgeons position paper, surgical pro-
cedures in the dento-alveolar region 
and specifically tooth extractions are 
cited as a major local risk factor for 
the development of ARONJ [31]. In a 
retrospective study examining 
149 patients with ARONJ, 53.7 % of 
cases were associated with tooth 
extraction, 8.1 % with a removable 
denture, and 36.2 % with an idio-
pathic cause [36]. While the percen-
tage of extraction-related ARONJ was 
essentially the same as that of our 
study, the percentages of denture-re-
lated and idiopathic ARONJ were sig-
nificantly different from our results. 
In this context, it is likely that the 
comprehensive photographic docu-
mentation made it easier for us to re-
construct the cause of the ARONJ 
and, in particular, to identify den-
ture-related ARONJ compared with 
other retrospective evaluations.

The stage of ARONJ at diagnosis is 
a significant prognostic factor for the 
success of both conservative and sur-
gical therapy. The earlier ARONJ is 
diagnosed, the greater the chances of 
successfully treating it conservatively 
[25]. The extent and success rate of 
surgical interventions also depend 
largely on the stage of ARONJ [16]. 

Therefore, early identification of 
ARONJ during dental screening 
examinations is of crucial import-
ance. In this regard, it is of interest to 
the practicing dentist which areas of 
the maxilla and mandible are at in-
creased risk for developing ARONJ. In 
our study, 69.4 % of ARONJ events 
were localized in the mandible and 
30.6 % in the maxilla. The prefer-
ential manifestation in the mandible 
has been scientifically confirmed 
[1, 2, 14]. Also, that the ARONJ in 
both jaws were significantly more fre-
quently localized in the posterior 
than in the anterior region has al-
ready been demonstrated by other re-
search groups [2].

However, no data exist to date as 
to whether ARONJ in oro-vestibular 
extension exhibit a jaw-specific pat-
tern. In this regard, it was observed 
for the maxilla that necrosis showed 
buccal involvement in 84.8 % of 
cases, whereas the crestal and palatal 
areas of the alveolar ridge were af-
fected in only 57.1 % and 14.3 % of 
cases, respectively. This pattern was 
observed in extraction-related, den-
ture-related, and idiopathic ARONJ, 
with denture-related ARONJ show-
ing the highest percentage of buccal 
involvement (93.3 %). Compared 
with the maxilla, mandibular ARONJ 
were significantly more frequently 
localized lingually. This phenom-

Figure 4 Percentage distribution of primary diseases 
The following tumor entities are summarized under “other carcinoma”: urothelial carcinoma, hepatocellular carcinoma, endometrial 
cancer, malignant neoplasm of vulva, cancer of unknown primary and Non-Hodgkin lymphoma
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enon was detectable for all etiologic 
factors, but was particularly striking 
in ARONJ of idiopathic origin, 
which appeared on the lingual as-
pect of the alveolar ridge in 75.6 % 
of cases. Since the oro-vestibular ex-
tension of ARONJ has not been in-
vestigated so far, no information 
exists in the literature on possible 
causes of the described phenomena. 
In our opinion, an interplay of trau-
matic, functional, anatomical, and 
prosthetic factors is responsible. It is 
known that continuous medication 
with antiresorptive drugs leads to an 
increased accumulation of micro-
cracks in the bony skeleton [17]. 
Areas of intense stress such as the 
molar regions of the maxilla and 
mandible seem to be particularly af-
fected by this [11]. Colonization of 
microcracks by oral microorganisms 
may be an explanation, particularly 
for ARONJ of idiopathic origin. Mu-
cosal ulceration mostly resulting 
from a local trauma represents an-
other cause for the development of 
ARONJ [6, 34]. In this regard, areas 
with a thin mucosa appear to be sig-
nificantly more susceptible to ulcer-

ation than those with a thick, kera-
tinized mucosa. In the literature, the 
lingual region of the mandible, and 
specifically the linea mylohyoidea, 
has repeatedly been associated with 
idiopathic ulcers [18, 27]. This area 
has a very thin mucosal covering 
and is subject to particular stress due 
to its exposed position. In contrast, 
the maxilla is lined with a very thick 
masticatory mucosa in the palatal re-
gion, which appears to effectively 
protect the underlying bone from 
traumatic injury. Accordingly, we ob-
served palatal involvement in only 
14.3 % of all ARONJ events, and spe-
cifically denture-related ARONJ ex-
tended to the palate in only 10.0 % 
of cases.

In patients with removable, tegu-
ment-supported dentures, the maxil-
la and mandible are exposed to pres -
sure loads that lead primarily to cen-
tripetal-directed atrophy of the 
maxilla and centrifugal-directed 
atrophy of the mandible. This results 
in altered prosthesis statics and alter-
ed loading of the prosthesis bearing. 
With increasing atrophy, it is known, 
especially during laterotrusion, that 

the maxilla is subjected to increasing 
pressure loads from the buccal side 
and the mandible from the lingual 
side. This is a possible explanation 
for the fact that denture-related 
ARONJ are localized predominantly 
buccally in the maxilla and lingually 
in the mandible. In addition, studies 
demonstrate that a large proportion 
of removable, tegument-supported 
dentures have a poor fit and thus 
require relining [21, 23]. Insufficient 
congruence between the denture base 
and bearing means that pressure 
peaks and consequent mucosal injury 
are likely to occur, leading to the de-
velopment of ARONJ.

The results of this study underline 
the importance of eliminating local 
risk factors in the oral cavity ideally 
before starting antiresorptive therapy. 
Consistent with this demand, Bona -
cina et al. 2011 demonstrated that 
the identification and treatment of 
dental risk factors (residual roots, car-
ies, periapical lesions, periodontitis, 
dentures with insufficient tegu-
mental support) make a decisive con-
tribution to preventing the devel-
opment of ARONJ [5].

Figure 5 Percentage distribution of jaw necrosis events in the different tooth regions (anterior teeth, premolars, molars) differentiated 
by localization (maxilla, mandible), etiology (extraction, denture-related, idiopathic) and risk profile (low, medium, high) 
* p < 0.001; chi-squared test
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Conclusion
Every dentist will encounter patients 
in clinical practice who have been 
prescribed antiresorptive drugs. It is 
well known that surgical interven-
tions such as tooth extractions can 
cause ARONJ in such patients. How-
ever, the results of the present study 
underscore the importance of den-
ture-related ARONJ. Every dental 
practice can contribute to a reduction 
of ARONJ events by disciplined fol-
low-up of patients with tegument-
supported dentures. This also applies 
to patients with complete dentures 
and should include monitoring of 
static and dynamic occlusion as well 
as denture fit. Early relining, if 
necessary with soft-retaining materi-
als, can help to reduce the risk of 
ARONJ.
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