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Background: Medication related osteonecrosis of the jaw (MRONJ) is a chronic condition of 

the oral cavity resulting in mucosal ulceration and exposure of underlying necrotic bone, and the 

ensuing secondary complications. The aim of this study was to evaluate the relationship between 

vitamin D deficiency and osteonecrosis of the jaw related to bisphosphonates. 

Materials and Methods: This was a case-control study. The samples were 20 patients taking 

bisphosphonates, that 10 of them were with MRONJ and 10 were non-MRONJ. Clinical examina-

tion of patients was performed to diagnose jaw osteonecrosis. Demographic data of the patients 

were recorded including age, sex, type of drug, duration and cause of drug intake, and measure-

ment of serum vitamin D levels. Data were analyzed using SPSS software.

Results: In the patients without MRONJ, the mean age was 60.60 (±14.975) years, and in the 

patients with MRONJ, the mean age was 68.30 (69.92) years. As a whole, of the 16 female patients 

in this study, 10 cases (62.5%) were non- MRONJ and 6 cases (37.5%) were suffered by MRONJ. All 

of the male patients presented with MRONJ. In control group mean of vitamin D was 63.990 ng/

ml (±29.796) and in case group mean of vitamin D was 29.510 ng/ml (±23.723). The serum level of 

vitamin D (25-OHD) was significantly higher in control group than in the case group (p=0.010).

Conclusion: According to our result, there were statistically significant relationship between 

age, sex, type of drug, vitamin D level, and MRONJ (p>0.05).
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Vitamin D is not only an essential factor for bone 
and minerals natural metabolism, but also plays 
an important role in non-bony metabolism pro-

cesses [1]. Vitamin D deficiency consequences for other 

organs except for bone are not fully known but researchers 
showed that it can cause impaired immunity, increased au-
toimmunity, myopathy, diabetes mellitus, and an increased 
risk of colon, breast, and prostate cancers [2].
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Vitamin D is produced by skin when exposed to 
sun or obtained from dietary sources, including sup-
plements. Persons commonly at risk for vitamin D de-
ficiency include those with inadequate sun exposure, 
limited oral intake, or impaired intestinal absorption. 
Even people who live in sunny climates are commonly 
found to be deficient in vitamin D like Middle East, 
probably because of cultural habits and their clothing 
[1]. According to the recent systematic review and mem-
ta-analysis in our country, the prevalence of vitamin 
D deficiency among male, female, and pregnant wom-
en was estimated to be 45.64%, 61.90%, and 60.45%, 
respectively and was significantly different in various 
geographical regions [3]. Vitamin D deficiency is a 
global public health problem in all age groups, particu-
larly in those who live in Middle East [4].

On the other hand, with the increasing prevalence 
of osteoporosis and its diagnostic and preventive meth-
ods, the use of bisphosphonates has also increased [5]. 
About 70% of women and 50% of men over the age of 
50 tend to have osteoporosis, according to our regional 
statics. Worldwide, it is estimated that over 200 mil-
lion people in the world is affected by osteoporosis [6]. 
Other groups of bisphosphonate users are patient with 
metastatic cancers (such as breast and prostate cancer 
and multiple myeloma), hypercalcemia and Paget’s [5]. 
Bisphosphonates are chemical agents for preventing 
bone loss that alter the morphology and activity of 
bone marrow cells in different ways [7]. These medic-
cation include a central carbon that binds to hydroxyl 
groups and allows the molecule to bond to calcium [8]. 
If nitrogen or amine is present in the structure of drug, 
it is called nitrogen containing bisphosphonate (NBPs), 
which are 10 to 10,000 times more potent antiresorp-
tive than non-nitrogenous species [9]. Zoledronic acid, 
a type of NBPs, is the most associated bisphosphonate 
with the clinical cases of MRONJ [10].

Bisphosphonates affect the differentiation and ma-
turity of osteoclasts and disrupt their function. On the 
other hand, these drugs cause apoptosis of osteoclasts 
and reduce bone loss. Ultimately, bone remodeling and 
fracture risk decrease and structural strength increase 
[11]. Bisphosphonates cause calcium chelated formulas 
to bind to the outer surface of the bone hydroxyapa-
tites, prompting the release of factor that prevents pre-
cursor cells from fusing to produce osteoclasts [7]. The 
bisphosphonate has side effects, most notably osteone-
crosis of the jaw. MRONJ means necrosis in part of the 
jaw bone that does not improve over the course of 8 
weeks [5]. Risk factors such as infection and trauma are 

strongly associated with MRONJ, which are obvious-
ly likely to be involved in tooth extraction [5,12]. Out 
of 3918 MRONJ cases reported in a series of studies, 
dental extraction and periodontal diseases were un-
derlying factors in 61.7% and 5% respectively [5]. Rei-
searches showed that oral and dental health is effective 
in preventing MRONJ, but when the disease occurs, it 
does not play a significant role in progression anymore 
[13]. The probability of developing MRONJ in IV type 
users of bisphosphonates is higher, as well as oral users 
in combination with steroid drugs [14].

According to the latest data from the American 
Surgical Association, the risk factors for MRONJ are 
categorized to associate with drug, topical, demograph-
ic, or systemic, and genetics. Obesity and smoking have 
recently been identified as a possible risk factor, but the 
most risk factor for MRONJ is Zoledronic acid using 
[15]. In treating MRONJ, trying to reduce or elimii-
nate symptoms, slow down or prevent progression of 
the disease and complete removal of unhealthy bone 
are the main goals. The gold standard treatment for 
this disease has not been introduced yet. The proposed 
treatment methods include antibiotics prescription 
orally or local, discontinuation of medication if pos-
sible, pain control, surgical debridement or bone re-
section (in case of extensive bone involvement, it is 
possible that the surgeon performs the partial man-
dibulectomy or parietal maxillectomy and then uses 
Fibula grafts and covers it with tissue flaps.) Hyper-
baric oxygen, fluorescent-guided bone resection and 
low-power laser therapy [16].

Other therapeutic concepts that lead to an improve-
ment in the rate of wound healing by using growth 
factors and tissue differentiation are also being studied, 
such as autologous transplantation of bone marrow 
cells into the lesion. Recently, triparathyroid (34-amino 
acid recombinant with human parathyroid hormone) 
has also been reported as a treatment for MRONJ. 
Pentoxifylline and alpha-tocopherol have also been 
recommended in association with antimicrobial thera-
py and cause reduced bone loss and disease symptoms. 
The use of ozone with antibiotic therapy and surgery 
in exposed bone lesions can reduce the pain, secretion 
and halitosis in these patients [16]. It is understood 
from this introduction that knowing the risk factors for 
MRONJ especially for dentists would be beneficial and 
in this regard, we have investigated the potential effects 
of vitamin D deficiency as a public health problem on 
the incidence of MRONJ.
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Materials and Methods
This case-control study was performed in the de-

partment of oral and maxillofacial surgery in school 
of dentistry. Samples and information from patients 
were collected. The present study was confirmed by the 
Ethics Committee of the Medical Research University 
of Tehran (ID IR. TUMS.DENTISTRY.REC.1397.063). 
A study was conducted on patients with MRONJ who 
referred to the clinic of oral and maxillofacial surgery 
of Shariati Hospital in Tehran.  Patients in the control 
group (taking bisphosphonates) were selected from the 
patients referred for a clinical examination to the clinic 
of orthopedic of Imam Khomeini Hospital in Tehran. 
The inclusion criteria for case group is MRONJ and 
history of oral bisphosphonates, and in control group 
no MRONJ with history of oral bisphosphonates and 
written consent was obtained from patients after ex-
plaining the conditions of cooperation and their will-
ingness to participate in the project. 

In the case group, serum vitamin D levels were 
measured with other initial tests during admission or 
onset of treatment. These patients were under clinical 
examination at the beginning and during the treatment 
period. The control group generally took the oral form 
of the drug. The 25OH-VIT D3 test was also requested 
to check the amount of vitamin D in these patients, 
and clinical examinations was done for the presence or 
absence of jaw osteonecrosis. Clinical examination of 
patients to detection of jaw osteonecrosis, demograph-
ic data gathering, time and cause of drug administra-
tion, and measurement of serum levels of vitamin D 
were the main variables for this study. The statistical 

analysis of data was performed using SPSS (version 
20.0). Descriptive statistics were used to describe the 
data, and independent t-test and regression were used 
to analyze the data. The value of P<0.05 was considered 
as statistically significant.

Results

In the patients without MRONJ, the mean age 
(±standard deviation (SD)) was 60.60 (±14.975) years, 
with a minimum of 25 and a maximum of 81 years. 
In the patients with MRONJ, the mean age was 68.30 
(69.92) years, with a minimum of 59 and a maximum 
of 78 years. Of the 16 female patients in this study, 10 
cases (62.5%) were non-MRONJ and 6 cases (37.5%) 
were with MRONJ. All of the male patients presented 
with MRONJ. Of the 11 patients taking the oral form 
of bisphosphonates, 10 (90.9%) cases were without 
MRONJ and 1 (9.1%) with MRONJ. Of the 9 patients 
taking the IV form of bisphosphonates, all (100%) cas-
es had MRONJ. In control group mean of vitamin D 
was 63.990 ng/ml (±29.796) with a minimum of 35 and 
a maximum of 115 ng/ml. In case group mean (±SD) 
of vitamin D was 29.510 ng/ml (±23.723) with a min-
imum of 7.2 and a maximum of 82 ng/ml. The serum 
level of vitamin D (25-OHD) was significantly higher 
(t=-2.2863, p=0.010) in control group (63.990±29.796 
ng/ml) than in the case group (29.510±23.723 ng/ml). 
(Fig-1).

Fig 1. Vit D level in both MRONJ and Non MRONJ patients.
MRONJ: medication related osteonecrosis of the jaws.
Non MRONJ: non medication related osteonecrosis of the jaws.
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Discussion

Today, vitamin D deficiency has become a global 
health problem, and the prevalence of deficiency in the 
Middle East is more than any other region [4]. Since 
this vitamin plays a significant role in the function of 
various organs of the body, its effect on various diseases 
is significant [2]. In some cases, the use of bisphosphos-
nates in the treatment of osteoporosis and cancers with 
primary bone lesions or skeletal metastases, can lead to 
the bisphosphonate related osteonecrosis of the jaw as 
a side effect of these medications [5]. Risk factors such 
as infection and trauma are strongly associated with 
bisphosphonate related osteonecrosis of the jaw, which 
are obviously likely to be related to each other in tooth 
extraction. Other local factors are infective teeth, den-
tal abscess, endodontic treatment and tori. This lesion 
is the result of interaction between bone metabolism, 
local trauma, an increase in the need for bone repair in 
the area, infection, and hypovascularity [5,12].

Research shows that oral health is effective in pre-
venting MRONJ, but does not play a role during dis-
ease [13]. Dental treatments, especially invasive treatv-
ments, are a risk factor for the onset of MRONJ, so 
dentists should be aware of the systemic conditions of 
patients and the special treatment considerations for 
these patients. On the other hand, dental treatments 
before taking bisphosphonates, may reduce the risk 
of developing MRONJ over the course of consump-
tion [12]. As the results of this study also show, the 
likelihood of MRONJ occurring is higher in older pa-
tients, and in these age groups, vitamin D deficiency 
was more reported also. Therefore, older age groups 
are more prone to MRONJ and require more care. The 
probability of developing MRONJ is higher in injecting 
users of bisphosphonates as well as oral administrated 
patients with taking steroid medications [14]. In this 
study also, most cases of MRONJ were patients who 
were injecting bisphosphonates, and in one case of oral 
bisphosphonate, the patient reported a history of long 
term oral corticosteroid use.

Therefore, in patients taking the injectable form of 
bisphosphonates, we are more likely to have MRONJ, 
and it is better to do dental treatments before or after 
drug administration, since dental treatments, espe-
cially invasive treatments, are an important factor for 
starting osteonecrosis of Jaw. Also, in patients taking 
oral medication, it would be better to ask for the his-
tory of taking steroid medications. The prevalence of 
vitamin D deficiency in women is higher than in men 
[1]. The results of this study indicate that both vitamin 

D deficiency and MRONJ are more common in wom-
en. The higher prevalence of vitamin D deficiency in 
women specially in our country is probably due to the 
type of female clothing [1]. However high BMI and low 
physical activity should be considered too. The effect of 
female hormones should be investigated.

In patients who use bisphosphonates, consumption 
can be discontinued for an interim period, which is 
called “drug holiday”. Most cases of MRONJ are seen 
in patients with a history of 3 years or more injectable 
bisphosphonates who have had a drug holiday of one 
year or less [17]. The results of this study also shows 
that patients who used bisphosphonates long-term, are 
more prone to MRONJ.

Conclusion

As we know vitamin D deficiency is an important 
factor for many diseases associated with bone metabo-
lism. Based on Our result MRONJ is not an exception, 
so it is recommended that patients who are taking bis-
phosphonates, especially IV type, be monitored for se-
rum vitamin D levels before taking bisphosphonates or 
during the course of treatment. Since dental treatments 
are the risk factor for starting MRONJ, dentists should 
be aware of the systemic condition of patients. It also 
suggested to know the therapeutic considerations in 
patients who take bisphosphonates. In women, older 
age groups and IV drug users who are more likely to 
develop MRONJ, careful consideration is needed. The 
levels of vitamin D in our patients with MRONJ are 
lower than those without MRONJ. Based on our sam-
ple size, designing larger studies would be worth. 
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