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Abstract

Background: Osteonecrosis of the jaws is increasing worldwide in patients treated with bisphosphonates. Study design: A retrospective
review of 52 patients who were treated during 2007–2010 for bisphosphonate related maxillofacial symptoms of the jaws was conducted.
Patient characteristics and other factors that influenced the disease process were studied. Results: Thirteen patients received
bisphosphonates for the prevention or treatment of osteoporosis; 39 for preventing bone metastases from malignant tumors. Thirty-six
patients were females (age range 32–87 years, median 64 years); 16 were males (age range 30–81 years, median 73.5 years).
Bisphosphonate used was ibandronic acid in four cases, alendronate sodium in 14 cases, and zoledronic acid in 34 cases. Mean
bisphosphonate treatment period was 22.44 months (95%CI 19.33–25.55). Thirty patients received intravenous, 22 received oral
bisphosphonate. The average period until occurrence of maxillofacial symptoms was 6 months (range 0.5–24 months) in subjects with
intravenous bisphosphonate and 12.26 months (range 0.25–36 months) in subjects with oral bisphosphonates (p=0.011). Conclusions:
The risk of bisphosphonate related osteonecrosis of the jaws is very high twelve months after oral administration and six months after
intravenous administration in patients who have a trigger point in the jaws area. A proper monitoring of patients receiving bisphosphonates
can reduce the risk of osteonecrosis and can prevent complications.
Keywords: bisphosphonates, jaw osteonecrosis, osteoporosis, cancer.

 Introduction
Osteonecrosis of the jaws occurring in patients
treated with bisphosphonates for osteoporosis or bone
metastases is an increasing and invalidating morbidity.
The American Society for Bone and Mineral Research
(ASBMR) describes the bisphosphonate related osteonecrosis of the jaw as an “area of exposed bone in the
maxillofacial region that did not heal within eight weeks
after identification by a health care provider, in a patient
who was receiving or had been exposed to a bisphosphonate and had not had radiation therapy to the
craniofacial region” [1]. Zometa (zoledronic acid) is a
bisphosphonate used in the treatment and prophylaxis
of bone disease (pathological bone fractures, spinal
compression, tumor-induced hypercalcemia) in patients
with malignant tumors with bone implication. The
molecular formula is C5H10N2O7P2 • H2O, molecular
mass is 290 [2]. A zoledronic acid’ solution pH is 2 [3].
Bisphosphonate is used in treatment of hypercalcemia
and bone metastases [4, 5]. The recommended dose
in preventing bone events in patients with advanced
malignant bone tumors is 4 mg diluted Zometa
administered intravenously over a period of 15 minutes
repeated at 1–4 weeks. Patients have to receive a daily
oral supplement of 500 mg calcium and of 400 UI
Vitamin D. Osteonecrosis of the jaw is an oral

complication of bisphosphonate medication [6]. It is
more frequent in patients with intravenous administration
of bisphosphonates [7, 8]. Many studies show that
the benefits of bisphosphonate treatment in patients
with malignant tumors are superior to the related risks
[9–11].
 Materials and Methods
The files of all patients with a bisphosphonate
related osteonecrosis of the jaws of the Clinic of CranioMaxillofacial Surgery from Cluj-Napoca were reviewed.
During a period of four years (2007–2010), 52 cases of
patients with malignant tumors or osteoporosis and
bisphosphonate associated osteonecrosis of the jaws
have been treated in our Clinic of Cranio-Maxillofacial
Surgery. Their general treatment included the use of a
bisphosphonate as a chemotherapeutic agent.
The bisphosphonate related osteonecrosis of the
jaws has been diagnosed according to the presence of
bare bone, exposed to the oral environment without
healing tendency.
The data obtained were statistically processed using
Statistical Package for the Social Sciences (SPSS Inc.,
Chicago, USA, 13.0 version for Windows). Descriptive
analyses were performed using the Student t-test or
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Mann–Whitney test for continuous variables. To study
the existence of significant differences of various
quantitative features that follow a normal distribution,
parametric Student tests with equal or unequal variations
were used (variations were previously tested with
Levene test). Null hypothesis was that the mean studied
features (bisphosphonate treatment period, time until
maxillofacial symptoms appearance) did not differ
significantly dependent upon the type of bisphosphonate
administration (intravenous or orally), age, patient
gender, bisphosphonate type. Risk size we assumed
in rejecting the null hypothesis was true at 5%, so
probabilities of less than 0.05 were accepted as
significant.
The procedures and protocol were approved by the
institutional review board at the university and by the
Ethics Committee, certificate number 172/2010.

 Results
Thirty-six patients (69.2%) were females and 16
(30.8%) were males. The average age of females was
61.61 years (age range 32–87 years, median 64 years,
SD=10.78). The average age of males was 69.5 years
(age range 30–81 years, median 73.5 years, SD=13.06).
Of these, six had clinical signs of maxillary chronic
sinusitis, having variable communication between the
oral cavity and the maxillary sinus. Thirty patients
(57.7%) received an intravenous bisphosphonate and 22
patients (42.3%) received an oral bisphosphonate. The
bisphosphonate type, the condition requiring bisphosphonate treatment, the treatment duration with bisphosphonates, the treatment duration until onset of maxillofacial symptoms, the cranio-maxillofacial diagnosis and
the cranio-maxillofacial treatment are shown in Table 1.

Table 1 – Patients treated in the Clinic of Cranio-Maxillofacial Surgery, Cluj-Napoca, for pathology associated with
the use of bisphosphonates during the past three years (2007–2010) (F – females, M – males)
Treatment
Condition
duration
Bisphosphonate
Treatment
CranioCranioAge Bisphosphonate
requiring
until onset
administration
duration with
maxillofacial maxillofacial
No.Sex
[years]
type
bisphosphonate
of
type
bisphosphonates
diagnosis
treatment
treatment
maxillofacial
symptoms
Osteonecrosis
Right breast
horizontal
1. F
60
Fosamax
intravenous
cancer, bone
1 month
1 month
Sequestrectomy
mandibular
metastases
ramus
Osteoporosis
mandible, right
2. F
66
Fosamax
Osteoporosis
1 year
1 year
Sequestrectomy
per os
horizontal
ramus
Breast cancer,
Osteonecrosis
treated by
left maxilla,
Sequestrectomy,
surgery,
left maxillary
3. F
70
Fosamax
1.5 years
3 years
radical sinus
per os
radiotherapy and
sinusitis,
cure
chemotherapy in
buccal-sinusal
2001
communication
Breast cancer,
treated by
Osteonecrosis
surgery,
Sequestrectomy,
right maxilla,
4. F
58
Zometa
intravenous radiotherapy and
2 months
2 months
partial sinus
right maxillary
chemotherapy in
cure
sinusitis
2007, bone
metastases
Osteoporosis,
Osteonecrosis
Sequestrectomy,
breast cancer
left maxilla,
5. F
51
Fosamax
intravenous
1 year
1 month
partial sinus
treated by
left maxillary
cure
surgery in 1997
sinusitis
Breast cancer,
treated by
Osteonecrosis
surgery,
left maxilla Sequestrectomy
6. F
56
Zometa
intravenous radiotherapy and
1.5 years
3 months
left maxilla
and right
chemotherapy in
mandible
2007, bone
metastases
Buccal
Breast cancer,
abscess right
treated by
maxilla,
7. F
60
Fosamax
intravenous
3 years
2 years
Tooth removal
surgery in 2002
periapical
pathology
Osteomyelitis
left mandible
8. F
87
Fosamax
Osteoporosis
2 years
6 months
Sequestrectomy
per os
(horizontal
ramus)
Uterus cancer,
treated by
Osteonecrosis
right
surgery in 2002
9. F
64
Fosamax
3 years
2 months
Sequestrectomy
per os
with bone, liver
mandible
and lung
(4.4–4.8)
metastases
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Treatment
Condition
duration
Bisphosphonate
Treatment
CranioCranioAge Bisphosphonate
requiring
until onset
administration
duration with
maxillofacial maxillofacial
No.Sex
[years]
type
bisphosphonate
of
type
bisphosphonates
diagnosis
treatment
treatment
maxillofacial
symptoms
Kidney cancer,
Osteonecrosis
10. M
77
Zometa
treated by
3 years
1 month
mandibular Sequestrectomy
per os
surgery in 2008
mental region
Breast cancer,
treated by
surgery,
Osteonecrosis
11. F
66
Zometa
intravenous
2 years
6 months
Sequestrectomy
left maxilla
radiotherapy and
chemotherapy in
2001
Osteonecrosis
left maxilla, Sequestrectomy,
12. F
59
Zometa
Osteoporosis
2 years
3 months
per os
periapical
tooth removal
pathology
Submandibular
Breast cancer
Incision and pus
abscess,
13. F
69
Zometa
intravenous
2 years
6 months
with vertebrae
non-Hodgkin
evacuation
metastasis
lymphoma
Testicle cancer
with vertebral,
14. M
30
Zometa
intravenous
lung metastases
1.5 years
5 months Osteonecrosis Sequestrectomy
treated by
chemotherapy
Osteoporosis,
Periapical
15. F
64
Fosamax
intravenous
2 years
2 months
Tooth removal
asthma
pathology
Breast cancer
treated by
Periapical
16. F
66
Zometa
intravenous
2 years
6 months
Tooth removal
pathology
surgery and
chemotherapy
Buccal
Incision and pus
17. F
51
Zometa
intravenous
Osteoporosis
2 years
2 weeks
abscess
evacuation
Osteoporosis,
Osteomyelitis Sequestrectomy,
acute
18. F
68
Bonviva
2 years
4 months
per os
rheumatoid
right maxilla tooth removal
arthritis
Prostate cancer
Osteonecrosis
19. M
73
Zometa
treated by
1 year
12 months
Sequestrectomy
per os
right maxilla
surgery in 2006
Osteonecrosis Sequestrectomy,
20. M
71
Zometa
intravenous
Prostate cancer
2 years
6 months
left mandible tooth removal
Breast cancer
Osteonecrosis
treated by
right mandible, Incision and pus
21. F
32
Zometa
surgery and
2 years
1 week
per os
buccal
evacuation
chemotherapy in
abscess
2003
Periapical
22. F
68
Fosamax
intravenous
Osteoporosis
2 years
6 months
Tooth removal
pathology
Osteonecrosis Sequestrectomy,
23. M
68
Zometa
Prostate cancer
2 years
12 months
per os
right mandible tooth removal
Osteonecrosis
Sequestrectomy,
Osteoporosis,
left maxilla,
24. F
68
Bonviva
2 years
12 months
per os
radical sinus
gastric cancer
left maxillary
cure
sinusitis
Osteonecrosis
Mandible
25. M
78
Zometa
Prostate cancer
5 years
12 months
per os
right mandible hemiresection
Prostate cancer
treated by
Osteomyelitis
Mandible
surgery in
26. M
76
Zometa
2 years
12 months
per os
left mandible hemiresection
2007, bone
metastasis
Breast cancer
Osteomyelitis
Mandible
27. F
71
Bonviva
treated by
3 years
12 months
per os
right mandible hemiresection
surgery in 2006
Osteomyelitis
28. F
74
Zometa
intravenous
Bone cancer
2 years
12 months
Sequestrectomy
right maxilla
Breast cancer
Periapical
29. F
50
Zometa
treated by
2 years
24 months
Tooth removal
per os
pathology
surgery in 2006
Prostate cancer
Osteomyelitis
30. M
81
Zometa
intravenous
1 year
12 months
Sequestrectomy
treated by
mandible
surgery in 2007
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Treatment
Condition
duration
Bisphosphonate
Treatment
CranioCranioAge Bisphosphonate
requiring
until onset
administration
duration with
maxillofacial maxillofacial
No.Sex
[years]
type
bisphosphonate
of
type
bisphosphonates
diagnosis
treatment
treatment
maxillofacial
symptoms
Lung cancer,
treated by
Osteonecrosis
31. M
71
Zometa
5 years
12 months
Sequestrectomy
per os
surgery in
maxilla
2003, bone
metastases
Kidney
Periapical
32. F
62
Fosamax
3 years
12 months
Tooth removal
per os
transplant
pathology
Prostate cancer
Osteomyelitis
treated by
33. M
80
Zometa
intravenous
1 year
12 months
mandible Sequestrectomy
chemotherapy
region 4.3–3.3
in 2008
34. F
65
Zometa
intravenous
Osteoporosis
2 years
12 months Osteonecrosis Sequestrectomy
Breast cancer
Periapical
treated by
35. F
69
Zometa
intravenous
3 years
6 months
Tooth removal
surgery in
pathology
2007
Osteomyelitis,
Prostate cancer,
Sequestrectomy,
36. M
78
Zometa
intravenous
2 years
6 months
periapical
bone metastases
tooth removal
pathology
Breast cancer,
Periapical
37. F
44
Zometa
intravenous
2 years
6 months
Tooth removal
treated by
pathology
chemotherapy
Osteonecrosis
Mandible
38. M
74
Zometa
intravenous
Prostate cancer
2 years
3 months
left mandible hemiresection
Osteomyelitis
39. F
54
Fosamax
Osteoporosis
2 years
12 months
Sequestrectomy
per os
right mandible
Breast cancer,
treated by
Osteomyelitis
surgery,
40. F
66
Zometa
intravenous
1 year
6 weeks
Sequestrectomy
left mandible
radiotherapy and
chemotherapy
Periapical
41. F
77
Fosamax
intravenous
Osteoporosis
2 years
3 months
Tooth removal
pathology
Periapical
42. M
77
Bonviva
intravenous
Prostate cancer
2 years
2 months
Tooth removal
pathology
Osteonecrosis
43. M
62
Zometa
Prostate cancer
1 year
12 months
Sequestrectomy
per os
right mandible
Breast cancer,
Osteomyelitis
44. F
60
Fosamax
1 year
12 months
Sequestrectomy
per os
treated by
right maxilla
surgery
Bilateral
maxillary
sinusitis,
45. M
65
Zometa
intravenous
Prostate cancer
1 year
6 months
Tooth removal
periapical
pathology
Periapical
46. F
64
Zometa
Osteoporosis
2 years
24 months
Tooth removal
per os
pathology
Periapical
47. F
77
Fosamax
intravenous
Osteoporosis
1 year
6 months
Tooth removal
pathology
Periapical
48. F
49
Zometa
intravenous
Breast cancer
1 year
6 months
Tooth removal
pathology
Breast cancer
Periapical
treated by
49. F
60
Zometa
intravenous
1 year
6 months
Tooth removal
surgery and
pathology
radiotherapy
Osteonecrosis
Breast cancer
left maxilla,
treated by
left maxillary
50. F
43
Zometa
2 years
6 weeks
Sequestrectomy
per os
surgery in 2006,
sinusitis,
bone metastases
buccal-sinusal
communication
Breast cancer
Osteomyelitis
treated by
Sequestrectomy,
surgery,
left maxilla
51. F
50
Zometa
intravenous
1.5 years
6 months
partial sinus
chemotherapy,
and right
cure
mandible
bone and liver
metastasis
Lung cancer,
Periapical
52. M
51
Zometa
intravenous
treated by
1 year
6 months
Tooth removal
pathology
radiotherapy
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The patients received bisphosphonates as follows:
13 patients for the prevention or treatment of
osteoporosis (25%), 39 for preventing bone metastases
from malignant tumors (75%). Out of these, 20 had
breast cancer (38.46%), 12 had prostate cancer
(23.07%), two had lung cancer (3.84%), and the other
tumors were represented each by one case of: bone
cancer, testicle cancer, kidney cancer, uterus cancer and
gastric cancer.
Bisphosphonate type used was ibandronic acid
(Bonviva) in four cases (7.69%), alendronate sodium
(Fosamax) in 14 cases (26.92%) and zoledronic acid
(Zometa) in 34 cases (65.38%).
The mean bisphosphonate treatment period was
22.44 months (95%CI 19.33 to 25.55), being 21.5
months in females (median 24 months; range 1–36
months; SD=8.68) and 24.375 months in males (median
24 months; range 12–60 months; SD=15.56). The mean
time until maxillofacial accuse after the bisphosphonate
treatment was 8.64 months (95%CI 6.43 to 10.86),
being 8.85 months in females (median 6 months; range
0.25–36 months; SD=9.2) and 8.19 months in males
(median 6 months; range 1–12 months; SD=4.18).
The mean bisphosphonate treatment period was 19.1
months in subjects with intravenous bisphosphonate
administration (SD=8.273) and 27 months in subjects
who received bisphosphonates orally (SD=13.060,
p=0.018).
The average period until occurrence of maxillofacial
symptoms was 6 months (range 0.5–24 months) in
subjects with intravenous bisphosphonate administration
(SD=4.714) and 12.26 months (range 0.25–36 months)
in subjects who received bisphosphonates orally
(SD=9.973, p=0.011).
The mean bisphosphonate treatment period was 27
months in subjects who received Bonviva (SD=6),
21.07 months in subjects who received Fosamax
(SD=10.57) and 22.47 months in subjects who received
Zometa (SD 11.92, p=0.2).
The average period until occurrence of maxillofacial
symptoms was 7.5 months in subjects who received
Bonviva (SD=5.2), 11.36 months in subjects who
received Fosamax (SD=12.15) and 7.67 months in
subjects who received Zometa (SD=5.73).
Spearman’s coefficient of rank correlation (rho)
between the mean bisphosphonate treatment period and
mean period until maxillofacial symptoms accuse was
0.0819 (95% CI -0.195 to 0.347, p=0.5636); between
the mean bisphosphonate treatment period and age was
0.223 (95% CI -0.0534 to 0.467, p=0.1124); between
the period until maxillofacial symptoms accuse and age
was 0.242, (95% CI -0.0326 to 0.483, p=0.0833).
The ratio of jaw involvement was mandible/maxilla
2/1.
Presenting symptoms included pain in the jaws area,
exposed yellow-white bone with margins that vary from
smooth to ragged with or without sequestration, tooth
mobility and tooth pain, gingivitis, secondary infection
of lesion sites, cutaneous fistulae, erythema and
ulceration, fistula or purulent discharge, bulge that
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suggested a dental abscess, suppuration or symptoms
that suggested a chronic maxillary sinusitis.
All patients with bisphosphonate induced osteonecrosis of the jaws underwent cone-beam computed
tomography (CBCT) examination for accurate evidence
of the bone defects. CBCT images did not have
specificity for bisphosphonate induced osteonecrosis of
the jaws. All patients have been examined intraorally
and extraorally, giving special attention to the size and
location of the bare bone and to a possible secondary
infection. Purulent secretion was sampled from the
exposed bone for bacteriological examination and
antibiogram. Irrigations with antiseptic solutions have
been done extensively. A first choice antibiotic therapy
with Clindamycin 4×300 mg daily was indicated
associated with a non-steroidal anti-inflammatory
treatment and bioadhesive ointment for topical
application to protect the bare bone area. All patients
were prescribed oral mouthwash rinses containing
chlorhexidine. After receiving the antibiogram results,
the antibiotic treatment was individualized according to
the result.
Surgery was performed in order to remove the
necrotic bone after sequestration with curettage of the
defect under general anesthesia, in combination with
intravenous antimicrobial therapy. Histopathological
examination was performed to the resected bone in
order to establish proper differential diagnosis with
malignant tumor or distance metastases.
The resulting bone defect was closed primarily, in
layers. Broad substance defects were closed using
proximity rotated flaps. Subjective and objective
symptoms improved in all patients postoperatively.
We present a case with osteonecrosis of the jaw, the
performed treatment and the dental and maxillofacial
implications of the use of bisphosphonates. A 68-yearold patient was admitted to our Clinic of CranioMaxillofacial Surgery for the assessment of an oral
lesion of the left upper jaw. Her medical history
included: osteoporosis, vertebral-basilar circulatory
insufficiency and gastric cancer (cT4N2cMx), treated
by surgery and chemotherapy four years previously
(2007). The patient has been maxillary totally
edentulous since five years and was wearing a complete
dental prosthodontics, which restored properly the
functions of mastication, phonetics and esthetics. The
patient experienced discomfort and pain in the upper
jaw in the region of the left maxillary sinus and alveolar
ridge of the 2.2–2.6 area. The patient initially presented
to her dentist, who prescribed anti-inflammatory
medication and pain relievers, but pain did not decline,
the patient being referred to a cranio-maxillofacial
surgery service for specialized treatment. The patient
had a history of bisphosphonate treatment: in 2007 she
received Fosamax one tablet (70 mg)/week and during
2008–2010 4 mg Zometa/month. She had not received
radiotherapy of the head or neck. Upon examination, the
patient presented an extensive area of osteonecrosis of
the left jaw (region 2.2–2.6) with an insidious,
unspecified onset (Figure 1).
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The area was symptomatic on palpation. Considering
the general medical history and treatment of complications with bisphosphonate medication, clinical and
radiological signs confirmed the diagnosis of jaw osteonecrosis associated with bisphosphonates medication.
Surgical treatment was performed under general anesthesia with naso-tracheal intubation with sevoflurane.
After disinfection of the operative field two incisions
1 cm anterior and posterior to the ulcerated mucosa of
the region 2.1–2.8 was performed. A muco-periosteal
flap was elevated and it showed the alveolar and
maxillary bone with bone sequestration (Figure 3).
Figure 1 – Intra-oral aspect: note the soft, necrotic
bone, with dirty deposits, fetid and purulent
discharge.

In July 2009, the patient noticed an area of mucosal
ulceration of the fixed mucosa, which she attributed to a
prosthetic sore. The patient reported that maxillary
prosthesis had become unstable over time. Clinical
examination revealed a rough, necrotic, yellow-gray,
brittle, atonic bone in the 2.2–2.6 region. Two months
after onset of the oral ulceration, the patient displayed
abundant purulent discharge from the left nasal fossa.
The patient showed subjective and objective clinical
symptoms that suggested a chronic maxillary sinusitis
(pain on palpation in the left canine fossa, nasal
obstruction, muco-purulent nasal discharge, migrainelike headache, subjective cacosmia). Initially, purulent
secretion from the oral cavity was absent, it become
present at about 3.5 months after symptoms’ onset. This
moment coincided with the onset of a communication
between the oral cavity and the maxillary sinus in the
mentioned region. Panoramic radiograph revealed a
bone sequestration surrounded by a radiolucent area in
the left maxillary sinus and a radio-opaque sinus. CT
examination revealed a jawbone sequestration in the
region 2.2–2.7 extended to the zygomatic-alveolar crest
level, of 3/3/1.5 cm diameter, adjacent to the nasal
fossa, with areas of osteolysis, left maxillary sinusitis
with sinus empyema and hypertrophic mucosa. The
sequestration extended to the median palate plane rugae
in the region 2.2–2.7. Endo-oral there was an area of
mucosal ulceration of approximately 3/2 cm,
corresponding to the region 2.3–2.7, with irregular
margins, rolled inwards through which necrotic areas of
soft bone were revealed, with dirty fetid deposits and
purulent secretion (Figure 2).

After the sequester removal a buccal communication
with the left maxillary sinus of approximately 1/0.8 cm
in diameter remained. Extensive lavage of the bone
defect, nasal and maxillary sinus mucosa was performed,
without dislodging the proliferative mucosa, which
lined the resulting cavity. Bone edges were smoothed.
Iodoform gauze was applied externalized to the nasal
fossa. Hemostasis has been secured. Suture was accomplished with non-resorbable sutures (Figure 5).

Figure 2 – Appearance before the removal of bone
sequestration.

Figure 5 – Intra-oral aspect after suturing and
applying a iodoformate queue.

Figure 3 – Intra-operative appearance of the bone
defect. Observe the oral communication with the
nasal cavity and the left maxillary sinus.

The maxillary sequester was removed completely.
The segment was well delimited from the adjacent bone
by a layer of granulation tissue (Figure 4).

Figure 4 – Removed bone sequestration of approximately 3/2 cm.
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Evolution of the patient two weeks after surgery was
favorable. Subjective symptoms and objective local and
regional signs resolved; there has not been any sign of
infection or wound disruption of the area. One month
postoperatively pain complaints had disappeared, no
sites of osteonecrosis were found. Three and six months
postoperatively complete mucosal healing and lack of
subjective complaints and objective signs of relapse was
found. Progress at one year postoperatively was
positive, radiographs revealing a slow but progressive
healing of the right jaw bone area and the absence of
any other areas of bone necrosis.
 Discussion
Our results are comparable with those of other
studies reported in the literature. The bone and mucosal
defect resulting from the applied treatment, had a
tendency to heal, which was suggested also by
Longobardi G et al. [12]. For the prevention of jaw
osteonecrosis related to bisphosphonates, all patients
who undergo this medication should undergo tooth
removal of irrecoverable teeth 3–6 weeks before starting
chemotherapy. The importance of preventive measures
is suggested also by Bagán JV et al. [13].
A study of Woo SB et al. [14] showed that 60% of
cases of jaw osteonecrosis associated with bisphosphonates administration occurred after tooth extraction
or oral surgical maneuvers, other cases appearing
spontaneously, as confirmed by the data of our group.
Treatment with intravenous bisphosphonates such as
zoledronic acid or pamidronate in combination with
dental extractions without mucosal flap covering of the
socket are risk factors associated to bisphosphonate
related osteonecrosis of the jaw, suggested also by
Bagán JV et al. [15]. Other risk factors are represented
by the bisphosphonate treatment period, dosage and
route of administration, suggested also by Stumpe MR
et al. [16] and Hoff AO et al. [17]. All patients taken
into observation in our clinic showed the following
clinical signs: pain, large areas of exposed necrotic
bone, with or without dental mobility, erythema and
ulceration, fistula or purulent discharge, which is
concordant also with other studies [18].
The mean induction time for clinical bone exposure
and symptoms was 7.5 months in subjects who received
Bonviva, 11.36 months in subjects who received
Fosamax and 7.67 months in subjects who received
Zometa, comparable with those of Marx RE et al., who
found similar periods of time, respectively 9.4 months
for those who received Zometa, 14.3 months for patients
who received pamidronate, and 3 years for those who
received Fosamax [19].
The intravenous administration of bisphosphonates
increases the risk of the development of osteonecrosis
of the jaws, especially by reducing the average period
until occurrence of maxillofacial symptoms, this being
6 month shorter than in oral administration (6 months
compared to 12 months). This reduced period of
symptoms occurrence increases the risk of developing
complications in the jaws area, the surgical procedure
being laborious and the expected results uncertain.
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Therefore, the success rate of surgical intervention in
patients with intravenous administration decreases, as
suggested also by Alons K et al. [3].
Patients were treated with bisphosphonates for a
median period of 22.44 months, respectively 21.5
months in females (median 24 months; range 1–36
months; SD=8.68) and 24.375 months in males (median
24 months; range 12–60 months; SD=15.56) the period
being comparable with that reported by Scoletta M et al.
[20], who found a mean bisphosphonate treatment
period of 25.5 months (range 6–196 months) until onset
of maxillofacial symptoms of osteonecrosis of the jaws.
The mean bisphosphonate treatment period was
shorter in subjects with intravenous bisphosphonate
administration compared to those with oral administration (19 months compared to 27 months), although
the average period until onset of maxillofacial symptoms
was 6 month shorter in subjects with intravenous
administration. Our results are in line with the data
in the literature, other authors reporting also at least
12 months of bisphosphonate treatment period until
onset of bisphosphonate induced osteonecrosis of the
jaws [21, 22].
No significant relationship was found between the
extent of the mean bisphosphonate treatment period and
the mean period until maxillofacial symptoms accuse or
age, nor between age and the period until onset of
maxillofacial symptoms (Spearman’s coefficient of rank
correlation <0.25, p>0.05).
We found a mandible/maxilla involvement ratio of
2/1, which we could attribute to the decreased vascularity
of the mandible and to the existing local conditions,
distribution that was similar to results reported also by
other authors [23, 20]. The location of the osteonecrosis
or the jaw involvement site did not influence our
therapeutic protocol, or the outcome of the patients.
As the relationship between the use of oral bisphosphonates and osteonecrosis of the jaws is screened
increasingly, more and more cases treated with bisphosphonates are diagnosed with osteonecrosis of the jaws
[24]. The case presented here is similar to that reported
by Smith A et al. who describe a case of osteonecrosis
of the jaw in a patient with pancreatic cancer and bone
metastases treated with zoledronic acid, which showed
nonspecific signs: swelling, pain, mild paresthesia of the
jaw [25].
Pain characteristics in a total edentulous maxilla
patient, the presence of exposed bone and history of
bisphosphonates treatment are similar to results reported
by Lin CH et al. [26].
Signs of osteonecrosis of the jaw, which mimic
maxillary sinusitis, are presented also by Koulocheris P
et al. who report two cases of bisphosphonates-related
osteonecrosis of the jaws, treated similarly by radical
sinus cure, who report that postoperative quality of life
of these patients is comparable with that of complete
denture prosthodontics wearers [27].
The use of bisphosphonates will continue in the
future, the benefits of this medication in treating
malignancy being well-known (inhibition of osteoclast
activity, inhibition of cancer cells in vitro, reducing
tumor-induced hypercalcemia, inhibition of bone
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metastasis formation in animal model). Long-term
consequences of bisphosphonates cannot be determined
precisely, interactions of this medication with bone
metabolism might continue for a long period after
administration. The increasing number of bisphosphonates-related osteonecrosis of the jaw reported in the
literature draws attention upon oral and maxillofacial
implications of this medication. Jaw bone complications
of long-term implicate serious complications which
affect bone remodeling, considering the effects of bisphosphonates on jaw bone metabolism.
In a previous study, we determined the effect of
bisphosphonates on alterations in serum concentrations
of compounds in a femur defect in Wistar rats,
according to the administration of bisphosphonates.
Single administration of a bisphosphonate has shown
increased bone repair compared with fractional administration. Based on the results, we recommend administration of a single dose of bisphosphonates for maximum
advantages of the pharmaceutical product and minimum
adverse effects. Bone repair processes are compromised
directly proportional to bisphosphonate pattern and
administration dose [28].
Understanding the subclinical pattern of bone
remodeling processes may prevent complications of
bisphosphonate related osteonecrosis of the jaw. By
monitoring these patients and through interdisciplinary
collaboration adequate treatment can be offered in right
time. Cooperation between the general practitioner who
indicated the bisphosphonate, the dentist and the
maxillofacial surgeon is necessary to reduce the risk of
bisphosphonate related osteonecrosis of the jaws [29].
Initial antimicrobial treatment and later surgery, might
be a feasible treatment modality for patients with
bisphosphonate-related osteonecrosis of the jaws [20].
 Conclusions
The bisphosphonates prescribing practitioner and
the dentist should monitor patients during and after
treatment to reduce the risk of bisphosphonate related
osteonecrosis of the jaws.
The risk of bisphosphonate related osteonecrosis of
the jaws is very high twelve months after oral administration and six months after intravenous administration
in patients who have a trigger point in the jaws area
(irrecoverable teeth – foci, dental extractions, prosthetic
sores, and insensate surgical manipulations). As an
algorithm for management of patients with bisphosphonate treatment, we recommend that in the period
after bisphosphonate administration the patient should
be carefully dental monitored, prosthodontics should be
well-adjusted, dental tooth removal should be done in
specialized services of oral surgery to diminish the risk
of bone necrosis. A proper monitoring of patients with
risk of osteonecrosis can prevent complications and
treat with curative intent osteomyelitis in the early
stages.
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