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ABSTRACT

Objective: The aim of the study was to evaluate the effects of bisphosphonate use on periapical lesion frequency, size, and through
radiomorphometric indices on jaws.

Methods: This study includes 220 postmenopausal women (110 patients who use bisphosphonate and 110 patients who do not use
bisphosphonate) with diagnosis of osteoporosis and 110 women who have a healthy bone structure control group. The complex periapical
index (CPl), mental index (MI), panoramic mandibular index (PMI), and mandibular cortical index (MCl) values was evaluated.

Results: The both right and left MI/PMI means in the osteoporotic patients using bisphosphonate were significantly lower than the others (p
<.001). It was found that while the duration of bisphosphonate use increased, the right Ml and right-left PMI means decreased significantly
(p <.05). The right Ml and the right/left PMI means were significantly higher in the group using bisphosphonate via intravenous injection
compare to those using it orally. The total number of periapical lesions was significantly less in the group using bisphosphonates than the
other two groups (p = .002). The number of teeth with the periapical lesions up to 3 mms in diameter was also significantly lower in the
group using bisphosphonate than it was in the other two groups (p = .04).

Conclusions: It was found that the use of bisphosphonates is associated with a lower mandibular index, which indicates greater severity of

osteoporosis. The total number and size of periapical lesions in these patients were significantly less than the other two groups.
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1. INTRODUCTION

Osteoporosis has been defined as a progressive metabolic
bone disease characterized by increased bone fragility and
risk of fracture resulting from low bone mass and defects
in the microarchitecture of bone tissue (1). It is highly
correlated with aging and mostly affects postmenopausal
women (2). In the diagnosis of osteoporosis, dual-energy
X-ray absorptiometry (DXA) which measures the bone
mineral density of the lumbar spine and proximal femur
region is accepted as the gold standard of imaging method
(3). Although DXA is a simple non-invasive method, the
high cost makes its application impossible for a routine
examination (4). In addition to this, panoramic radiography,
which is a routinely used imaging technique for patients
who consult to a dentist, can be used as a valuable imaging
tool for the diagnosis of osteoporosis (5). In the literature,
radiomorphometric analyses using panoramic radiographs—
such as the mandibular cortical index (MCI) (6), mental

index (Ml) (7), and panoramic mandibular index (PMI) (8)—
have been shown to correlate with bone mineral density
(BMD) values in the femur and lumbar spine, making them
useful for detecting low BMD (3, 9-13). Furthermore,
radiomorphometric analyses such as PMI, Ml, and MCI have
been successfully used to assess the effects of medication
and systemic diseases on jawbones (14,15).

In osteoporosis treatment, bisphosphonates are used to
prevent bone loss and increase bone mass. Antiresorptive
drugs, such as bisphosphonates, exert their effect by reducing
the activity of osteoclasts and increasing their apoptosis
(16). Thus, bisphosphonates cause a decrease in bone cycle
and provide a net gain in bone mass (17). Considering their
effects on the treatment of osteoporosis, bisphosphonates
are expected to cause an increase in MCl, Ml and PMI values
which are used in the diagnosis of osteoporosis. There are
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few studies on the effects of bisphosphonate usage on MClI,
MI, and PMI. While no difference was found in some of these
studies (5,18), an increase in the indices was observed in
others (19,20).

Periapical lesion is an inflammatory disorder which affects
the tissues around the apex of the tooth, caused by an
infection in the root canal system, and is characterized
by the destruction and loss of periapical bone (21). In
periapical lesion, pathogens stimulate the innate immune
response by releasing chemicals that lead to the production
of pro-inflammatory cytokines, which are key to disease
progression (22). Based on the evidence, osteoporosis is
believed to be unidirectionally associated with periapical
lesions (23). It is thought that estrogen deficiency plays a
role in the development of periapical lesion in osteoporosis
by causing the imbalance of periapical bone metabolism
(22,23). Estrogen reduces bone resorption and enhances
bone formation by increasing osteoprotegerin (OPG) levels
and decreasing receptor activator of nuclear factor kappa-B
ligand (RANKL) expression (24). On the other hand, estrogen
affects immune cells, and its deficiency results in a chronic
low-grade pro-inflammatory state, leading to increased
release of inflammatory mediators such as interleukin-1B
(IL-1B), IL-6, and tumor necrosis factor-a (TNF-a), which
contribute to increased bone resorption (25,26). There are
few studies investigating the prevalence of periapical lesions
in postmenopausal women with osteoporosis (27-29). Data
suggest that osteoporosis contributes to a higher occurrence
and larger size of periapical lesions, with estrogen serving as
a crucial factor in the relationship between these conditions
(23). Studies evaluating the effect of bisphosphonates on
periapical lesion size appear to be limited, and more research
is needed (29-33).

The aim of study was to evaluate the effects of
bisphosphonate use periapical lesions frequency, size and
through radiomorphometric indices on jaws in the patients
using bisphosphonate due to osteoporosis.

2. METHODS

For this retrospective study complied with the Declaration of
Helsinki and, research ethics committee approval was taken
from The Ethics Committee of Sileyman Demirel University,
Noninvasive Clinic Ethics Committee with the decision of
13/07/2021/245. In the light of the preliminary information
obtained from literature, power analysis was performed in
determining the sample size; first type error a=0.05; The
minimum sample size for each group was found to be 110,
with the power of the test being a minimum of 0.80.

2.1. The study group

The participants of this study were postmenopausal 220
women with osteoporosis aged 50-78, who have attended
of Suleyman Demirel University, Faculty of Dentistry,
Department of Dental and Maxillofacial Radiology with
various reasons between 2016-2020. From the medical

records of the patients, the following information was
obtained; age, systemic diseases, drugs used for osteoporosis,
types of these drugs (Alendronic acid, Ibandronic acid,
Zoledronic acid, Denosumab) duration of use (0-1 years, 1-3
years, 3-4 years, 4-5 years, 5-6 years) and type of use (orally,
intravenously, both orally and intravenously). Two study
groups from patients with osteoporosis were created: 110
post-menopausal female patients using bisphosphonate for
osteoporosis and 110 post-menopausal female patients not
using bisphosphonate for osteoporosis.

2.2. The control group
It consists of 110 post-menopausal female patients.

e The patients who applied to Department of Dental and
Maxillofacial Radiology, Suleyman Demirel University,
Faculty of Dentistry between 2016-2020 with various
dental complaints, whose examination were completed
and panoramic radiographs were taken

e Patients aged 50 to 75 years with healthy bone structure
(T scores equal to or greater than — 1 SD) were selected
from the medical records of those who had DXA
measurements performed at the Nuclear Medicine
Unit of Stleyman Demirel University, Research and
Application Hospital.

DXA measurements of the control patients were taken in
the GE Lunar Prodigy device at 76 kilovolt, 3000 milliampere
(mA), 43 seconds recording protocol. Digital panoramic
radiographs of the all patients who were evaluated
retrospectively were taken by Planmeca Promax, (Helsinki,
Finland) device with recording parameters of 66-68 kVp, 7-13
mA and 16 sec. All radiographs were obtained by the same
type of panoramic device with 1.2 nominal magnification
factor. By using Planmeca Romexis 3.8.3 (Helsinki, Finland)
program, the analysis on panoramic radiographs were made
by single observer with a 3-years of experience on Oral and
Maxillofacial Radiology.

Those who were not included in the study are;

e  Patients whose medical records could not be accessed.

e  Patients where the location of the mental foramen could
not be determined.

e Patients with a history of cancer, who received
radiotherapy to the head and neck region.

e Patients with a systemic disease or condition that
may affect bone metabolism (e.g., Paget disease,
hyperparathyroidism, hypoparathyroidism, renal
osteodystrophy, etc.).

e Patients using drugs that may affect bone metabolism
(e.g., antiepileptics, corticosteroids, cytostatics,
estrogen, etc.).

e Patients with any lesion that may cause destruction in
the jawbones.

e Patients with a history of trauma or surgical operations.

e Patients with total edentulism.
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The analysis made on the panoramic radiograph;

e Radiomorphometric indices Ml (7) and PMI (8) were
measured bilaterally, while MCI (6) was also evaluated
bilaterally.

e The size of the periapical lesions, the relationship
between the root and the radiolucent lesion, and the
complex periapical index, which evaluates the location
of bone destruction, were evaluated.

2.3. Mandibular Inferior Cortical Thickness (Ml)

To measure the thickness of mandibula inferior, a line tangent
to mandibular cortex and at the level of mental foramen was
drawn in the premolar region; A second line passing through
foramen mental region was also drawn as perpendicular to
this one. At the intersection of these two lines, mandibular
cortex thickness was measured (Figure 1).

2.4. Panoramic mandibular index (PMI)

PMI values were calculated by dividing the cortical thickness
in the mental foramen by the distance from the lower border
of the mental foramen to the lower border of the mandible
(Figure 1).

Figure 1. Mandibular inferior cortical thickness (a), distance from
the lower border of the mental foramen to the lower border of the
mandible (b), panoramic mandibular index (a/b)

2.5. Mandibular cortical index (MCI)

MClI, is a qualitative index that evaluates existing porosities
in the mandibular cortical bone posterior to the mental
foramen on both sides of mandible in three grades as C1, C2
and C3 (Figure 2).

Figure 2. Mandibuler Cortical Index Stages: C1 The endosteal border
of the cortex is even and sharp on both sides of the mandible. C2
The endosteal margin with semilunar defects (lacunar resorption)
or endosteal cortical residues on one or both sides. C3 The endosteal
margin consists of heavy cortical residues and is clearly porous.

The complex periapical index (CPl), which was defined
by Venskutonis et al. (34) in order to define and classify
periapical lesions on panoramic radiography images, was
used. In this index, there are 3 parameters; size of the lesion
(S), the relationship between lesion and root (R), the location
of bone destruction (D) (Figure 3). Lesion size was measured
with the largest diameter on panoramic radiography by using
Planmeca Romexis 3.8.3 (Helsinki, Finland) program. While
SORODO score corresponds to a healthy periapical tissue,
all scores except SORODO indicates presence of a periapical
lesion. The study group and the control group were evaluated
based on the number of missing teeth: no missing teeth,
fewer than 10 missing teeth, and more than 10 missing teeth.

Figure 3. A. S3R3D2 Cropped panoramic radiographic image of a
lesion larger than 5 mm involving both roots and extending into the
furcation B. S3R1D1Cropped panoramic radiographic image of a
lesion larger than 5 mm involving a single root.C. SORODO Cropped
panoramic radiograph image of healthy periapical tissues.

2.6. Statically Analysis

The data obtained for this study was analyzed through
IBM SPSS Statistics V20,0 program (IBM Corp., Armonk,
N.Y., USA). The compatibility of the examined features with
normal distribution was checked via Kolmogorov-Smirnov
Test. Having p < .05 in the evaluation was accepted as there
was significant difference among groups. One-Way Analysis
of Variance (ANOVA) and LSD multiple comparison tests
were used to compare the difference of means. Pearson
correlation analysis was used to determine the significance
and direction of linear correlation among variables. The Chi-
square testwas used to examine the relationship among
categorically classified variables. One month after the first
images were assessed, 30% of them were retaken in order
to examine intra-observer reliability. In the evaluation of
the intra-observer reliability, kappa analysis was used for
categorical variables, and Cronbach alpha coefficient test
was used for continuous variables.

3. RESULTS

All of the participants of this study were post-menopausal
women. The group using bisphosphonate (65.76 + 6.87)
has a significantly higher mean age than the group not
using bisphosphonate (62.01 + 6.38) and the control group
(62.06 * 4.88). The most commonly used drugs in the group
using bisphosphonate were respectively; Alendronic acid
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(28.2%), Ibandronic acid (22.7%), Zoledronic acid (11.8%),
and the combination of Ibandronic acid and Alendronic
acid (10.9%). Additionally, 23 patients used denosumab, an
antiresorptive drug, alongside bisphosphonates. In terms
of bisphosphonate use, 63.6% of the patients were using it
orally, 25.5% intravenously, 10.9% orally and intravenously.
When it comes to the duration of bisphosphonate use, 35.5%
of the patients had used the drugs between 0-1 year, 35.5%
1-3, 21.8% 3-4 years.

Compared to the control group, the mean Ml and PMI values
on both the right and left sides were significantly lower in the
othertwo groups (p <.001). The group using bisphosphonates
had lower right and left Ml and PMI means than both the
group not using bisphosphonates and the control group (p <
.001) (Table 1).

Table 1. Values of MI and PMI in the three examined groups

The osteoporosis The osteoporosis

group not using group using LT
PMI\I/I‘IIE bisphosphonates bisphosphonates MfgzutpSD value
Mean £ SD Mean £ SD

Ml right 3.14+0.70, 2.71+0.70, 3.86+0.65, <.001
Ml left 3.18+0.73, 2.85+0.69, 3.83+0.64 <.001
PMI 0.30£0.07, 0.26+0.07, 0.35+0.07, <.001
right

PMI left 0.30£0.07, 0.27£0.07, 0.35+0.07_ <.001

SD: Standard deviation MI: mental index PMI: panoramic mandibular index
One-way Analysis of Variance (ANOVA), a,b,c: Intra-group differences (LSD
Post Hoc Test). In each row, the means with the same letter were not found
to be different (p >.05).

The most common MCI categories were C1 and C2 in the
group not using bisphosphonates, C2 and C3 in the group
using bisphosphonates, and C1 in the control group (Table
2). Although the C3 category was most common in the
bisphosphonate group, a significant difference was found
among all three groups (p < .001).

Table 2. Mandibular cortical index distribution by the groups

The osteoporosis The osteoporosis

group not using group using

bisphosphonates bisphosphonates
n(%) n(%)

Control
group  Pvalue
n(%)

mdci

(Klemetti
Index)

Right 35_(24.3) 18, (12.5) 91 (632) <.001
Cl | Left 38, (27) 22, (15.6) 81 (57.4) <.001
Right 57_(44.9) 52, (40.9) 18, (142) <.001
C2 | Left 54, (41.5) 48 (36.9) 28, (215) <.001
Right 18 (30.5) 40, (67.8) 1(17)  <.001
C3 |Left 18_(30.5) 40, (67.8) 1(17)  <.001

One-way Analysis of Variance (ANOVA), a,b,c: Intra-group differences (LSD
Post Hoc Test). In each row, the means with the same letter were not found
to be different (p >.05).

There was no significant difference between the types of
bisphosphonates used and MI, PMI, and MCI (p > .05). It
was found that, while the duration of the bisphosphonate
use increased, the means of right Ml and both right/left

PMI significantly decreased (p < .05) (Table 3). There was
no significant difference in mean right Ml or right and left
PMI between patients receiving denosumab in addition to
bisphosphonates and those receiving bisphosphonates alone
(p > .05). However, the mean left MI was significantly higher
in patients receiving bisphosphonates alone (p = .018).

Table 3. Correlation coefficients and significance levels between
duration of bisphosphonate use and Ml, PMI, and age of the patients
PMI MI PMI
Right Left Left

Age MIRight

Duration of Pearson  0.24° -0.23° -0.21° -0.16 -0.19
bisphosphonate Correlation
use Pvalue 0.01 0.01 0.02 0.09 0.044

* Correlation is significant at the .05 level (2 — tailed) MI: mental index PMI:
panoramic mandibular index

The mean right MI was significantly higher in individuals
using bisphosphonates intravenously compared to those
using them orally (p = .05), while the mean left MI was
significantly higher in those using bisphosphonates
intravenously compared to both oral and oral + intravenous
users (p =.018). The mean of right and left PMI was found to
be significantly higher in intravenous bisphosphonate users
compared to oral users (p < .05). There was no significant
difference between the type and duration of bisphosphonate
use and MCI categories (p > .05).

Periapical lesions numbers were close to each other in all
three groups. The group not using bisphosphonates had
the highest total number of periapical lesions. Significantly
fewer periapical lesions were detected in the group using
bisphosphonates due to osteoporosis compared to the other
two groups (p = .002).The number of teeth with periapical
lesions of diameter (S1) up to 3 mm was higher in the control
group compared to the other two groups. Additionally, the
number of the teeth with a lesion diameter (S3) greater
than 5 mm was found to be 51.2% in the group not using
bisphosphonates. The presence of periapical lesions involving
more than one root was significantly higher in the control
group than in the other two groups. Fewer such lesions were
observed in the bisphosphonate group compared to the
other two groups (p < .05).

There was no significant difference between the groups
regarding the location of endodontically induced bone
destruction. Additionally, no significant relationship was
found between the type of bisphosphonate, the method of
administration, the duration of use, and the size of the lesion,
root radiolucent lesions, or the location of bone destruction
in the bisphosphonate group (p > .05) (Table 4).

A statistically significant inverse correlation was observed
between age and right M, as well as right/left PMI, in both
the group not using bisphosphonates (p < .05) and the
group using bisphosphonates (p < .05). However, no such
correlation was found between age and right/left Ml or PMI
in the control group (p > .05).
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Table 4. Evaluation of periapical lesions by groups

The group with The group with
osteoporosis osteoporosis Control
but not using using group P value
bisphosphonates  bisphosphonates n(%)
n(%) n(%)
S0 14 (56) 8 (32) 3,(12)
S s1 33, (33.3) 23 (23.2) 43 (43.4) .042
S2 18 (42.9) 12 (28.6) 12 (28.6)
S3 21 (51.2) 11_(26.8) 9_(22)
RO 14 (56) 8 (32) 3,(12)
R R1 55, (39.6) 41 (29.5) 43_(30.9) .002
R2 12 (35.3) 2,(5.9) 20_(58.8)
R3 5_(55.6) 3,(333) 1 (11.2)
DO 14 (56) 8 (32) 3,(12)
D p1 59, (38.8) 41, (27) 52 (34.2) .290
D2 11 (42.3) 4. (15.4) 11 (42.3)
D3 2_(50) 1 (25) 1 (25)

S: size of the lesion R: the relationship between lesion and root D: the
location of bone destruction

One-way Analysis of Variance (ANOVA), a,b,c: Intra-group differences (LSD
Post Hoc Test). In each row, the means with the same letter were not found
to be different (p >.05).

There was no significant difference between the group
using bisphosphonates for osteoporosis and the group with
osteoporosis but not using bisphosphonates in terms of
having more than 10 missing teeth. However, significantly
fewer people in the control group had more than 10 missing
teeth (p = .007). It was found that mandibular cortical
thickness decreased significantly as the number of missing
teethincreased in all study participants (p <.01). Additionally,
the frequency of C2 and C3 categories increased significantly
with the number of missing teeth (p < .05).

In this study, Cronbach’s alpha coefficient values ranged
from 0,88 to 0,99 (good) in the intraobserver agreement
assessment of mandibular index measurements. In the
evaluation of categorical variables, intraobserver agreement
Kappa Test coefficient values were between 0,863 and 1
(excellent).

4. DISCUSSION

In this study, the effects of bisphosphonates on
mandibular indices and periapical lesions in patients using
bisphosphonates for osteoporosis were evaluated.

Morphological and radiomorphometric analyses evaluated
on panoramic radiographs of postmenopausal women have
demonstrated high sensitivity and specificity for detecting
low BMD (9-13). Similarly, in this study, indices used for
detecting bone mineral density were evaluated on panoramic
radiographs.

In the literature, there are a limited number of studies
evaluating the changes that may occur in the cortical and
trabecular structure of the jaw bones due to bisphosphonate
use (5,19,35-39). Barngkgei et al. (5) reported that the use

of bisphosphonates in patients with osteoporosis had no
effect on the Ml value. In another study, it was reported that
bisphosphonate used for osteoporosis caused a significant
increase in mandibular cortical thickness, but did not cause
any change in trabecular bone (37). In some studies, a
significant increase in mandibular cortical thickness was
found in patients using bisphosphonates compared to
control patients (19,39). Yajima et al. (36) found no significant
difference in terms of Ml in postmenopausal female patients
who received bisphosphonate treatment and alternative
treatments (Selective Estrogen Receptor Modulator (SERM)
and parathormone). Kubo et al. (40) found, in their study,
Ml was significantly less in the non-bisphosphonate-
related osteonecrosis of the jaw (BRONJ) group using
bisphosphonate compared to the BRONJ group and the
control group. The result of this study was similar to Kubo et
als study. In the osteoporotic group using bisphosphonates,
the mean MI was significantly lower compared to both
the control group and the osteoporotic group not using
bisphosphonates (p = .000). Unlike the present study, in the
majority of the studies that found an increase in mandibular
cortical thickness, the patients were under bisphosphonate
therapy for multiple myeloma and cancers capable of bone
metastasis. Such situations require the use of high doses of
bisphosphonates. The patients in this study mostly used low-
dose bisphosphonates orally due to osteoporosis, and the
duration of bisphosphonate use was between 0-3 years in
79% of the patients.

Torres et al. (19) found no significant difference in the mean
MI between patients using Zolendronate and patients using
other bisphosphonates. Similarly, in this study there was no
significant difference in terms of Ml and type of drugs since
the patients used 4 types of antiresorptive drugs and their
combination. Yajima et al. (36) reported that mandibular
cortical thickness increased with increasing duration
of bisphosphonate use. Barngkgei et al. (5) found that
bisphosphonate therapy used over a period of 4.3-5 years
had no effect on mandibular thickness. Diniz-Freitas et al. (20)
found statistically inverse correlation between MI and the
duration of use of oral bisphosphonates. In this study, similar
to the study of Diniz-Frietas et al. (20), it was determined that
Ml values decreased significantly with increasing duration of
bisphosphonate use (p = .015). In a study by Musulluoglu
et al. (38) investigating the effect of oral and intravenous
bisphosphonate use on jaw bone density in patients with
osteoporosis, it was found that the MI values of dentate
individuals using intravenous bisphosphonates were higher
than those of dentate individuals using oral bisphosphonates,
although the difference was not significant.In this study,
mean MI, PMI was significantly higher in individuals on
intravenous bisphosphonates compared with those on oral
bisphosphonates.

Tanrikol et al. (39) reported that the mean of PMI values in
patients using bisphosphonates and the control group were
not statistically significant. In this study, it was determined
that PMI value in the group using bisphosphonate was
significantly lower than the other two groups (p = .000).
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The difference between the two studies may be due to the
smaller sample size in Tanrikol et al.

In a study of osteoporosis patients treated with denosumab,
lower T-scores were associated with significantly lower Ml
values (41). Furthermore, a significant increase in PMI over
one year was observed in patients with osteoporosis or
osteopenia. In this study, the mean right Ml and PMI were
similar between patients receiving both Denosumab and
bisphosphonates and those receiving bisphosphonates alone,
but the left MI was significantly higher in the latter group.
The difference between the two studies can be attributed to
variations in their methodologies.

Tanrikol et al. (39) detected that the most dominant category
forright and left MCl values in patients using bisphosphonates
was C1. Yamada et al. (35) observed significantly more C2 and
C3 categories of MCl in patients using bisphosphonate due to
osteoporosis. In their study, Grgi¢ et al. (18) reported that the
C3 category of MCI was higher in osteoporosis groups with
and without bisphosphonate use, but this difference was
not significant. In this study, the most common MCI category
in the group using bisphosphonates due to osteoporosis
was C2 and C3. In the group using bisphosphonates due to
osteoporosis, the C3 category was detected in significantly
more people than the other groups (p = .000). The studies
reported C1 category was predominant in the patients using
bisphosphonates, unlike this study, were evaluated in cases
with bisphosphonate-induced osteonecrosis or patients
using bisphosphonates due to malignancy (39,40,42). The
results of our study were similar to the work of Yamada et al.
(35) and Grgic et al. (18).

There are studies in literature evaluating the frequency of
periapical lesions in patients using bisphosphonates due to
osteoporosis. In a study conducted by Lopez et al. (27), in
postmenopausal women, they reported that at least one
periapical lesion was detected in 25% of patients with both
osteopenic and osteoporotic bone structure, while this
rate was only 7.4% in the healthy group. In another study
by Katz and Rotstein (28), the prevalence of periapical
lesions was found to be significantly higher in patients with
osteoporosis compared to the general patient population of
the hospital. In addition, it was reported that the prevalence
of periapical lesion was lower in the osteoporosis group using
bisphosphonates than in the osteoporosis group not using
bisphosphonates. In the study by Cadoni et al., patients with
osteoporosis were found to have a lower rate of periapical
lesions compared to the control group, with no significant
difference in the number of teeth affected. In addition, the
prevalence of periapical lesions was found to be lowest in
patients using bisphosphonates (29). Despite there was
no significant difference in the number of individuals with
periapical lesions among the groups in this study, when
the total number of periapical lesions in each group was
examined, significantly fewer lesions were detected in the
group using bisphosphonates for osteoporosis compared
to the other two groups (p = .002). The result of this study
is in agreement with the studies of Cadoni et al. and Kats

and Rotstein. The reason for this situation may be that the
treatment of the teeth that could be the focus of infection
was completed before starting to use bisphosphonates.
In addition to this, the inhibitory effect of bisphosphonate
on bone resorption may also have been effective in bone
structure.

Although there are studies evaluating the effect of
bisphosphonate use on periapical lesion size in animals
(26,30-32), there is limited evidence on this topic human
study in the literature (29). In animal studies, it was found
that the periapical lesions were significantly larger in the
ovariectomized group compared to the control groups
(26,30-32). The bone resorption observed in periapical
lesions is largely carried out by osteoclasts. Bisphosphonates
were thought to provide direct lesion expansion control
by inhibiting the activity of these cells. Animal studies
have shown that when periapical lesions are treated with
bisphosphonates, resorption is greatly reduced; however,
bisphosphonates were observed to increase the risk of
BRONJ in the presence of pre-existing periapical lesions
(30-32). In this study, periapical lesions were evaluated
using CPI. The number of teeth with periapical lesions up to
3 mm in the control group was higher than the other two
groups. In addition, the number of the teeth with a lesion
diameter (S3) greater than 5 mm was found to be 51.2% in
the group not using bisphosphonates. This is in line with the
results of animal studies (26,30-32). There was no significant
difference in lesion sizes in the group using bisphosphonates
with osteoporosis compared to the other two groups. Since
this retrospective study lacks clinical information, it was not
possible to distinguish whether the existing periapical lesions
in the patients were healing lesions or not.

Derecietal. (43) found that as the duration of bisphosphonate
use increased, the number of non-healed and partially
healed teeth increased after the treatment of periapical
lesions. Hisao et al. (44) reported that periapical lesions
healed less, in a non-significant way, in the group using
bisphosphonates orally compared to the control group. In
this study, no significant relationship was found between
the type of bisphosphonate, the type of use, the duration of
use and the size of the lesion in the osteoporotic group using
bisphosphonates.

The main strength of this study is that it included only
patients using bisphosphonates for postmenopausal
osteoporosis and patients with osteoporosis who were not
using bisphosphonates, with the control group consisting of
individuals who underwent DXA measurements.

This study has several limitations. Due to its retrospective
design, the patients’ eating habits, smoking habits, and age
at menopause are not known. It is important to note that
many variables—such as low body weight, family history of
osteoporotic fractures, and lifestyle—may influence bone
structure and increase susceptibility to osteoporosis. Patients
used four different types of bisphosphonates and their
combinations; additionally, 23 patients used denosumab.
Bisphosphonates were mostly administered orally, and the
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duration of use was short. Future studies should include
homogeneous populations undergoing long-term use of
the same bisphosphonate type and route of administration.
Moreover, prospective studies are considered more reliable
for measuring individual changes in mandibular indices and
periapical lesion size. The most significant limitation of this
study is the lack of DXA values in patients with osteoporosis.
Previous studies (3, 9-13) have shown a correlation between
lower DXA scores, which indicate lower bone mineral
density, and lower mandibular indices. In this study, the
mandibular index values of the group using bisphosphonates
for osteoporosis were significantly lower than those of the
other two groups. This finding could be better explained
with access to their DXA scores. Planning future studies with
these limitations in mind will provide us with more valuable
information in this area.

5. CONCLUSION

According to the results of our study, it was found that
osteoporosis patients using bisphosphonates have a
lower mandibular index. The absence of an increase in
mandibular indices might be attributed to the lower dosage
of bisphosphonates typically administered for osteoporosis
treatment. In addition, the fact that bisphosphonates were
primarily used orally and the duration of use was short may
have affected the results of our study. Both the total number
and size of periapical lesions were significantly smaller in the
bisphosphonate group compared to the other two groups.
Bisphosphonates used in the treatment of osteoporosis may
have favorable effects on the healing of periapical lesions.
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