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Abstract

Purpose The aim of this study was to detect the incidence of
bisphosphonate-related osteonecrosis of the jaws (BRONJ)
in association with osteoporosis in 2009 in the rural district of
Marburg-Biedenkopf, Germany. In addition, the therapeutic
regimen of dentists in this area was compared to the treatment
guidelines of established international associations.
Methodology A postal survey including 129 dental offices
within the named investigation area was conducted. Addi-
tionally, the dentists were asked to contribute to this study
during a course of retraining. Ultimately, 107 colleagues
participated in this study.

Results A total of 37 BRONJ cases were revealed, 37.4 %
of those were linked to malignant diseases, 62.6 % to
osteoporosis. Noticeably, 30.1 % of the BRONJ cases linked
to osteoporosis were connected with intravenous applica-
tion. In total, 62.6 % of all cases were associated with
intravenous and 37.4 % with oral application. Considering
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the estimated number of 1.014 patients using bisphospho-
nates for osteoporosis treatment in Marburg-Biedenkopf in
2009, the specific incidence of BRONIJ could be narrowed
down to about 2.27 %. In proportion to the increasing risk
potential of the three patient groups, participants conducted
fewer surgical interventions themselves but tended to refer
patients to colleagues.

Conclusion This study reveals the incidence of BRONIJ in
association with osteoporosis as being grossly underrated so
far, especially in connection with intravenous bisphospho-
nate treatment. The therapeutic regimen of the dentists who
participated correlated with the established guidelines.
Clinical relevance The interface between dentistry and
medicine may profit from our study’s results which will
help to improve interdisciplinary communication. With
regard to this, we wish to contribute to an informative
discussion since a main focus was to ensure colleagues
in their decision making, especially in case of complica-
tions after elective dentoalveolar surgery—Ilike implanta-
tions. Besides medical there are also economic and
political aspects, i.e. the financial responsibility in case
of unexpected or inevitable complications, possibly leading to
BRONJ, that may become part of future discussions based on
this study.

Keywords Bisphosphonates - Osteonecrosis - Incidence -
Clinical management

Introduction

Since Marx first established a connection between the use of
bisphosphonates for malignant bone diseases and the occur-
rence of necrotic bone in the oral cavity in 2003 [1], numerous
studies have been published concerning the disease that soon
became known as ‘bisphosphonate-related osteonecrosis of
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the jaws’ (BRONJ). Until now, the pathogenesis is still not
fully understood, the treatment of BRONJ remains problem-
atic and the outcome often unknown.

Although the main indication for the use of bisphospho-
nates is osteoporosis—in more than 90 % of all prescrip-
tions [2]—most cases of BRONJ are reported in association
with malignant diseases such as prostate or breast cancer
and multiple myeloma. It is well established that the inci-
dence of BRONIJ in association with malignant diseases is
much higher [3-5] than in those patients taking the drug
because of osteoporosis [6—8]. Assumingly, this aberrant
incidence of BRONJ derives from the significant potency
of agents like Pamidronate and Zoledronate concerning
bone remodelling. These are used as intravenous infusions
at regular intervals in cases of malignant disease [9]. Their
potency exceeds Alendronate or Etidronate, used orally in
the treatment of osteoporosis, by a factor of 5 to 20 [10].

Since the oral application of bisphosphonates as regularly
taken pills strictly depends on the patients’ compliance,
some authors also favour an intravenous use of zoledronate
or ibandronate on a 6 to 12 months’ term with this indication
[11, 12]. Although latest studies reveal a potentially higher
risk of BRONJ in osteoporosis patients than estimated be-
fore [13], there is just one publication dealing with intrave-
nous bisphosphonates for osteoporosis linked to the risk of
BRONIJ [14]. In August 2007, the Food and Drug Admin-
istration approved the intravenous application mode of the
agent in the USA [15], which might be the reason why there
was only one scientific description by Grbic et al. examining
the pathophysiological context. As intravenous use of
nitrogen-containing bisphosphonates, especially of zoledro-
nate, is known as important pathogenic factor for BRONIJ in
patients with malignant diseases [16], one aim of this study
was to detect if there might also be a higher risk in patients
taking bisphosphonates intravenously for osteoporosis
treatment.

As dental treatment could be identified as a risk factor for
BRONJ in the past, the main focus concentrated on how
patients taking bisphosphonates either for malignant dis-
eases or osteoporosis could be treated by their dentists while
at the same time avoiding an increase of BRONJ. In order to
adjust and modulate the therapeutic targeting of resident
dentists for patients with a risk of BRONJ, several associa-
tions developed specific guidelines [17, 18].

These treatment guidelines define the prophylactic man-
agement of patients about to begin bisphosphonate treat-
ment—Ilike instructions for good oral hygiene and a
comprehensive check-up of present dentures in order to
avoid the damage of underlying mucosa. Also, invasive
procedures like the removal of non-restorable teeth or
implants and a consequent treatment of infection sources,
like, for example, inflamed periodontal pockets are consid-
ered as prevention indications of BRONJ [17, 18].
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Patients who completed or still undergo bisphosphonate
treatment need a distinct management when facing dentoal-
veolar surgery. A prolonged perioperative prophylaxis with
antibiotics, an atraumatic approach in the operation with a
dismantling of bone edges and a primary covering of the
lesion are understood as adequate treatment [17, 18].

Diagnostic imaging techniques like panoramic radiogra-
phy, computed tomography or magnetic resonance imaging
allow to estimate the extent of lesions [19]. Once stated, the
disease’s conservative management has shown only little
success [20]. Instead, a cautious but complete necrectomy
should be followed by a wound closure with mobile, well-
vascularized soft tissue cover—a procedure regarded as the
international gold standard. In case of extended injury, even
extraoral tissues of appropriate donor sites may be useful to
gain non-taught covered lesions [21]. Both, systemic anti-
biotics and sufficient anaesthesia—often generalized—are
essential to the treatment of BRONJ. In addition to this, the
use of the low-level laser therapy [22] or a fluorescent
marking of the necrotic area [23] may be indicated during
the intervention [17, 18].

Despite the numerous publications about the disease,
only little is known about the context awareness of resident
colleagues. Attention is focused mainly on the congruence
between scientifically established guidelines and the indi-
vidual treatment protocols of those taking part in the study.
Therefore, another aim of the present study was to identify
correlations or discrepancies between the therapeutic skills
of resident dentists in the investigation area and the guide-
lines of international dental associations such as American
Association of Oral and Maxillofacial Surgeons (AAOMS)
or Deutsche Gesellschaft fiir Zahn-, Mund- und Kieferheil-
kunde (DGZMK).

Material and methods

To gain valid data for the evaluation of these questions, we
conducted a postal survey in 2009. As investigation area, we
chose the administrative district of Marburg-Biedenkopf, a
rural region with about 250,000 inhabitants in Hesse, Ger-
many. The center of this district is the city of Marburg with a
population of approximately 80,000 people. In 2009, 129
dental offices could be identified within this defined inves-
tigation area.

According to the definition of Ruggiero et al. [18], the
characteristics of BRONJ were determined with exposed
necrotic bone in the oral cavity persisting longer than
8 weeks, the absence of chemotherapy and a continuing or
terminated therapy with bisphosphonates.

We developed a questionnaire of 14 parts which enabled
us to ascertain how many dentists had dealt with cases of
BRONUJ during the period given. Positive answers required
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further details in questions 2 to 7 of the survey, for instance
the indication of bisphosphonate treatment or the applica-
tion mode—with an emphasis on therapeutic management.
The interventions ranged from conservative management to
invasive actions. Conservative therapy contained the admin-
istration of analgetics and antibiotics or the consultation of
the bisphosphonate-prescribing physician. With this, a pos-
sible discontinuation of the drug application or the prescrip-
tion of tube feeding can be discussed. Invasive management
consisted of necrectomy and lesion cover with mucoperios-
teal flaps. Finally, we selected what the therapeutic outcome
was. Further information on affected patients as sex or age
and about type and dose of administered bisphosphonates
was not collected in order to keep the questionnaire focused
and easy to answer.

Additionally, we inquired information about the resident
dentists’ management of patients who were about to start
bisphosphonate use on the one hand and those already
facing an oral or intravenous application of the agent on
the other hand in questions 8 to 10. We asked for several
invasive treatments ranking from simple extractions to
osteotomies, implantations and apicoectomies, where muco-
periosteal flaps are designed. In course of the last interven-
tions, the rate of osseous injury exceeds that of extractions.
Other procedures we focused on were closed periodontal
curettage in contrast to open periodontal surgery. Since both
help in reducing intraoral biofilms, they are a regular part of
resident dentistry. For a better depiction, positive answers
were encoded with ‘1°, negative with ‘0’. We did not eval-
uate the colleagues’ individual treatment protocols accord-
ing to the named surgical methods, so discrepancies
between different participants in their procedures cannot
be excluded here.

For a valid review of the given answers, the participants
were asked in the last four parts of the questionnaire if they
specialized as orthodontists, oral or maxillofacial surgeons
or periodontists, how many patients they treated within a
quarter and where their office was located within the inves-
tigation area. In order to exclude duplicate answers, only
one questionnaire was sent to each office. Alternatively, the
form was available online for participation. Matching IP
addresses excluded duplication here. Finally, 107 returned
forms were included in this study, which is equivalent to a
return rate of 82.9 %.

After consulting the Institute of Medical Biometry and
Epidemiology at the Philipp University of Marburg for epide-
miological and statistical planning, descriptive statistics were
chosen for an elaboration of the received data. To extrapolate
an approximate incidence of BRONJ in relation with osteo-
porosis within the investigation area in 2009, we used data
from the German Health Report 2009 (GHR) [24], demo-
graphic statistics from the Hessian State Office for Statistics
(HSOS) [25] and data from the BonEVA study [26].

Results

The rate of participation in this study was 107/129 (82.9 %).
Of these, nine (8.4 %) stated that they specialized in ‘Peri-
odontology’, one colleague each was practising as an oral or
maxillofacial surgeon (0.9 % each). Twelve out of 107
dentists (11.2 %) were orthodontists, while 84/107
(78.6 %) did not name any specialization.

Twenty study participants (18.7 %) reported one or more
cases of BRONIJ in their surgeries in 2009—altogether 37
cases came to light and were defined as cohort of this study
for further analysis (see Table 1). In 23/37 (62.6 %) of these
cases, osteoporosis indicated a bisphosphonate treatment,
14/23 (60.9 %) of the affected patients took the drug orally
and 9/23 (39.1 %) intravenously. A malignant disease was
associated with 14 (37.4 %) of the 37 revealed cases of
BRONJ (see Table 1).

The treatment protocol of dentists confronted with
BRONIJ mostly contained conservative methods. In three
cases (8.1 %), a discontinuation of bisphosphonate treat-
ment was prescribed, eight (21.6 %) were treated with anti-
biotics and five (13.5 %) with analgesics. Study participants
consulted the physician who was prescribing bisphospho-
nates seven times (18.9 %) during their treatment. Nine
patients (24.3 %) were recalled in short intervals, and in
one case (2.7 %), a feeding tube was required (see Table 2).

Noticeably, only three participating dentists decided to
carry out invasive treatment themselves when confronted
with BRONJ. Necrectomy was chosen in two cases
(5.4 %), while a covering of the lesion with mucoperiosteal
flaps was carried out three times (7.1 %), and only one
patient with malignant disease was treated with both inter-
ventions. None of these three participants described them-
selves as specialists. Twenty-seven (72.9 %)—i.e. the vast
majority of the 37 affected patients—were referred to other
dentists by the contributors to this study, and five (13.5 %)
underwent inpatient treatment. In addition, all dentists who
carried out invasive interventions themselves referred their
patients at the same time to other dentists (see Table 2). It
was striking that neither the participating oral nor the max-
illofacial surgeon reported any case of BRONJ. Assumingly,
the non-specialized dentists may have referred their patients
directly to the university hospital of the Philipp University

Table 1 Patients with BRONJ (study cohort)

Osteoporosis ~ Malignant diseases X
Oral application n=14 n=0 14
Intravenous application ~ n=9 n=14 23
Sex n.c. n.c. n.c.
Age n.c. n.c. n.c.

n.c. not collected
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Table 2 Therapeutic management of BRONJ by study participants and corresponding treatment outcome

Choice of treatment

Outcome

Participant Number Drug  Analgesics Antibiotics Tube Recall Consultation of Necrectomy Covering with Inpatient Referral Patients

of reported holiday feeding bisphosphonate mucoperiosteal treatment free from
BRONJ prescribing flaps symptoms
cases physician (iv./oral)

1 1 1 0/1

2 1 1 1 1 1 1 1 1 1/0

3 1 1 1

4 1 1 1/0

5 1 1 1/0

6 3 1 1 1 12

7 2 2 2 2 1/0

8 2 1 2 2/0

9 2 2 2/0

10 5 5 2/3

11 1 1 1/0

12 3 2 2 2 2 2 1 12

13 1 1 1 1 1 1 1 1/0

14 3 3 2/1

15 1 1 1 1/0

16 5 2 2 2/3

17 1 1 1 1

18 1 1 1 1 1 1 1 0/1

19 1 1

20 1 1/0

)y 37 3 5 7 1 9 7 2 3 5 27 20/13

of Marburg. Here, further treatment is highly appropriate
since the region’s maxillofacial unit enables specific appli-
ances which lead to therapeutic sufficiency.

The treatment outcome recorded 33 cases (89.2 %) of
persistent absence from symptoms. When the drug was
applied orally, the rate of patients free from symptoms rose
to 13/14 (92.9 %); with intravenous administration, it fell
slightly to 20/23 (87 %; see Table 2).

For a calculation of the incidence of BRONJ in association
with osteoporosis, we used data from the GHR and

demographic data of the HSOS. The GHR estimates the
lifetime prevalence of osteoporosis as 4.8-24.5 %, depending
on sex and age (see Table 3). Data from the HSOS showed that
approximately 10,764 people were suffering from osteoporo-
sis during the investigation period (see Table 3). Taking into
consideration that only 10 % of those patients also take bis-
phosphonates, we calculated a number of 1,014 (see Table 3).
With regard to the 23 cases of BRONJ based on osteoporosis,
reported by the study participants, we defined the specific
incidence of this disease at approximately 2.27 %.

Table 3 Determination of the number of patients with bisphosphonate medication for osteoporosis in the investigation area

Age Population Lifetime prevalence Morbidity rate Patients taking bisphosphonates Number of
(HSOS) in % (GHR) in % (BonEVA) bisphosphonate patients

Men 50-64 23,512 4.8 1,129 9 102
65-74 12,041 5.7 686 8 55
75+ 7,928 5.7 452 6 27
Women 50-64 22,965 9.0 2,067 9 186
65-74 13,276 24.5 3,253 11 358
75+ 12,967 24.5 3,177 9 286
¥=10,764 ¥=1,014

GHR German Health Report 2009, HSOS the Hessian State Office for Statistics, BonEVA BonEVA Study
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In the case of patients who had been scheduled by their
dentists for oral restoration before the beginning of a
bisphosphonate treatment, 58/107 participants (54.2 %) stat-
ed that they would perform extractions, 18/107 (16.8 %)
would implant and 43/107 (40.2 %) would carry out osteot-
omies for tooth removal. When performing periodontal
interventions, 59/107 dentists (55.1 %) would refrain from
designing mucoperiosteal flaps, whereas 30/107 (28 %)
would also choose the open approach. An apicoectomy
would be performed, if necessary, by 26/107 participants
(24.3 %). Twenty-three out of 107 dentists (21.5 %) would
prefer a referral of their patients to colleagues, prior to
bisphosphonate therapy (see Fig. 1).

In cases where the patients were on oral bisphosphonates,
27/107 (25.2 %) of the participating dental practitioners
would extract destroyed teeth, 8/107 (7.5 %) would even
perform osteotomies, if indicated. Three out of 107 partic-
ipants (2.8 %) are likely to insert dental implants in this
group of patients. Periodontal treatment would be performed
by 33/107 (30.8 %) dentists without mucoperiosteal surgery,
7/107 (6.5 %) would also use the open approach. Apicoec-
tomies would be chosen by 5/107 participants (4.7 %), while
45 of 107 dentists (42.1 %) would refer patients of this
group to other colleagues (see Fig. 1).

Patients with intravenous bisphosphonate therapy would
undergo extractions by 6/107 dental practitioners (5.6 %), 2/
107 (1.9 %) participants would even use osteotomies. One
(0.9 %) colleague would place implants in patients of this
category. Periodontal treatment without mucoperiosteal
flaps would be performed by 6/107 (5.6 %) study partici-
pants. Neither mucoperiosteal surgery for periodontal ther-
apy nor apicoectomies would be performed by any of the
dentists. We made the observation that most dentists—first
and foremost—chose to refer affected patients to other col-
leagues. Seventy-nine out of 107 (73.8 %) study participants

over all data
100 - & before BP
=4 oral BP
801 B intravenous BP

% dentist

Fig. 1 Overview on performance of dentosurgical interventions
depending on the risk profile of the patient groups

preferred this method (see Fig. 1). Summarized, for all seven
screened interventions in questions 8 to 10, the cumulated
results (see “Material and methods” section) tend to ‘0° with
increasing risk potential of bisphosphonate medication,
though in case of referrals, the results tend towards 1’
(see Fig. 2).

Discussion

Primarily, the high rate of participation in this study clearly
shows that BRONJ is a relevant topic for the dental practi-
tioners within the investigation area. The fact that nearly
every fifth (18.7 %) practising dentist was confronted with
BRON!J in his office during 2009 reinforces this impression.

Strikingly, the category of primary diseases contributed
differently to the total number of 37 reported cases, a result
which deviated from our expectations. A review of all
internationally published cases of BRONIJ within the period
from January 2003 to September 2009 shows a vast majority
of 89 % to be associated with malignant diseases such as
prostate or breast cancer and multiple myeloma [27]. In
contrast to that publication, the majority of cases were based
on osteoporosis in our study. Given the design of the study,
duplicate reports of the same cases of BRONJ cannot be
excluded completely. However, the results of the survey can
be taken as a strong indication that the dentists—if not
starting treatment themselves—would have referred their
patients to specialized colleagues such as oral or maxillofa-
cial surgeons. Therefore, the fact that these specialists did
not report any case of BRONIJ greatly reduces the probabil-
ity of such duplications. These results and the large number
of osteoporosis patients suffering from BRONJ, revealed in
the present study, indicate an increased incidence of this
specific disease. The calculated incidence of about 2.27 %
exceeds most of the previously stated rates by far [6-8].
Irrespective of this value, the statistical relevance of our
results is strongly supported by the study of Sedghizadeh
et al., who even reported an incidence of 4 % in patients
taking the drug orally for osteoporosis treatment [13]. Also
Otto et al. published statistically reliable data about the
number of patients taking bisphosphonates for osteoporosis
in absence of other risk factors [28]. Both studies underline
the fact that the incidence of BRONIJ linked to this promi-
nent non-malignant disease has been underestimated in ear-
lier publications. We found, however, that nearly 40 % of
the BRONIJ reports were linked to intravenous drug use.
Therefore, this study shows for the first time that intrave-
nous bisphosphonate application might be a relevant risk
factor for BRONIJ in connection with osteoporosis treat-
ment. Still further studies with a focus on bisphosphonate
type and dose are needed to verify this thesis.
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With an increasing number of osteoporosis patients being
treated with intravenous bisphosphonates every 6 to
12 months in order to improve their compliance, the number
of patients at risk of BRONIJ is likely to rise in the near
future. The present study also shows that the participants
have a thorough understanding of how to deal with patients
already diagnosed with BRONJ or those at risk of this
disease. As the guidelines of AAOMS or DGZMK state,
the treatment of an established BRONJ—or suspicious
lesions—belongs in the hands of oral or maxillofacial
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surgeons [17, 18]. The fact that only 4/37 (10.8 %) reported
cases of BRONIJ were treated invasively but 27/37 (72.9 %)
were referred to colleagues by the dental practitioners shows
fundamental awareness of the difficulty of BRONJ manage-
ment. Referring their patients to resident specialists or the
university hospital, the participants also make sure that
affected patients can benefit from centralized knowledge
and modern skills. Eventually, they give access to new
therapeutic methods which need different preconditions
concerning their appliances. One of them is the promising
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fluorescence-guided necrectomy as described by Pautke et
al. [23]. After labelling necrotic bone can get removed in
total by clearly identifying its borders.

In cases of conservative management, participating den-
tists kept strictly to the guidelines of AAOMS or DGZMK
when prescribing antibiotics or analgesics as well as con-
sulting the patients’ own physician, in order to clarify the
possibility of a discontinuation in bisphosphonate therapy
[17,18].

An invasive treatment protocol—in accordance with the
official regulations—should contain both, necrectomy and
cover of lesions with mucoperiosteal flaps [17, 18]. This
combined approach was only performed by one colleague,
which indicates a further need of information on BRONJ
treatment.

A well-established consensus in international literature
is that dentoalveolar surgery is a risk factor for BRONJ
[29]. In particular, extractions or osteotomies are known
as possible trigger factors for this disease [30]. Therefore,
we attempted to assess the degree of expertise of each
resident dentist as well as their awareness of the patients’
exposure to BRONJ prior to and during therapy. This
examination of the dentists’ awareness of current develop-
ments was made in order to indicate the relevant risk
factors of the high incidence of BRONJ stated in associ-
ation with osteoporosis.

Noticeably, the willingness of the participants to carry out
operations decreased in inverse proportion to the increase of
complications within the three different patient groups. This
observation corresponds to the current guidelines of
AAOMS and DGZMK, which postulate a severe indication
for such interventions [17, 18]. Consequently, only special-
ized or experienced dentists should perform such operations.
An atraumatic approach with a non-taut cover of the alveole
by mucoperiosteal flaps after extractions is seen as adequate
management for reducing the risk of BRONJ [17, 18].
Specific forms of dentoalveolar surgery, such as osteoto-
mies, are rarely performed by the participants of this study,
probably because of the increased complexity of such inter-
ventions. However, according to a prevention strategy by
Ferlito et al., the removal of destroyed teeth in bisphospho-
nate patients seems to be possible—even if osteotomies
appear to be inevitable [31].

If patients take bisphosphonates orally or intravenously,
participating dentists tend to refrain from all kind of inter-
ventions, especially apicoectomies and open periodontal
treatment to an even greater extent than in the cases of the
extractions and osteotomies stated above. With the excep-
tion of one participant who even performed these kinds of
interventions in conjunction with bisphosphonate treatment,
there is a common tendency to refer affected patients to
specialists. This trend corresponds to the established guide-
lines [17, 18].

When it comes to the possibility of placing implants, the
dental practitioners keep to the above stated guidelines. As
there are no known contraindications in patients before
bisphosphonate treatment, every fifth participant would
place implants if necessary. As some studies revealed,
implantations are also possible in conjunction with oral
bisphosphonate use, if certain precautions are taken
[32-34]. Nevertheless, some publications also report unsuc-
cessful implantations which led to BRONJ [35, 36]. We
assume that these reports may have corresponded with in-
dividual experiences which made the practising colleagues
refrain from immediate action because only 2.8 % of the
participants conducted implantations in this group of
patients. As far as intravenous bisphosphonate use is
concerned, the risk of complications in implant therapy is
well documented, and according to the guideline consensus,
there is a strict contraindication for dental implants in af-
fected patients [17, 18]. Therefore, we would like to stress
that the participating dentist, who declared that he would
even choose implantation in this group of patients, would be
acting with gross negligence—ignoring current medical
insights. Since Grotz et al. proposed an algorithm dealing
with implantations in bisphosphonate therapy, resident den-
tists can find support when choosing a suitable therapy [37].

Closed periodontal treatment is one of the most frequent-
ly performed interventions within the group of participants.
A possible reason for this observation might be the fact that
no preparation of mucoperiosteal flaps is necessary, so that
more dentists refrain from such surgical interventions. As
parodontitis is a well-known risk factor for BRONJ [20, 38],
periodontal treatment helps to decrease the grade of inflam-
mation and is therefore a core module in the prevention of
this disease [18, 39].

Conclusion

We elaborated an incidence of 2.27 % for BRONIJ in
association with osteoporosis in the present study, which
clearly shows that the risk of BRONJ in osteoporosis
patients has been grossly underestimated so far. Al-
though the majority of cases in our study were associ-
ated with oral bisphosphonate use, we demonstrated that
intravenous application of these agents could be a rele-
vant risk factor in osteoporosis treatment as well. A
determined use of this application mode could increase
the number of cases of BRONJ in the future. Neverthe-
less, further studies are needed in order to interpret the
determined incidence. A re-evaluation of the risk factors
may be helpful here, especially with regard to patients’
exposure to intravenous bisphosphonates.

Additionally, we found a thorough understanding of the
causal relationship of BRONIJ and dentoalveolar surgery of
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the resident dentists in the investigation area. There is a
common awareness of the pathophysiology of the disease,
which leads to proper treatment according to the guidelines
of the established associations. The invasiveness of an op-
eration determines whether or not it is conducted by the
participants of this survey. With rising risk potential of
the three patient groups—before treatment, with oral
medication and under intravenous application—resident
dentists refrain from performing complex surgical inter-
ventions like extractions, osteotomies, implantations or
apicoectomies. All named surgical procedures are ap-
plied on patients about to begin bisphosphonate therapy,
but the number tends towards O within the group of
patients undergoing intravenous bisphosphonate treat-
ment. However, the number of referrals to other col-
leagues is inversely proportional to this aspect. Our study
revealed that there is some determination to continue therapy
regardless of the well-known risk factors of BRONJ. Evident-
ly, continued training in proper procedures in therapeutic
management is to be recommended.
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