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Abstract: The Purpose of current study is that Osteoporosis is a systemic disorder characterized by low bone mass
leading to fractures reported commonly in females after menopause. The investigations for osteoporosis most commonly
used DEXA are very costly and not easily available. Few studies have proposed the use of orthopantomogram as a
diagnostic marker for osteoporosis as it is simple, quick, easy, inexpensive, non-invasive and widely used. Thus the
present study has undertaken to assess the relation between mandibular cortical index (MCI) of panoramic radiograph
and bone mineral density of body measured by dual energy x-ray absorptiometry (DEXA).The study comprised of fifty
post-menopausal females. All the females were subjected to panoramic radiographs and DEXA. The visual analysis was
done based on the radiographic appearance of the lower border of the mandible on the left side by two observers who
were blinded about DEXA results. Intra/Inter-observer variability was ruled out by visual analysis at two occasions
which was followed by comparison of different grades of MCI and BMD statistically. There was significant difference in
the three groups of mandibular cortical index of panoramic radiograph as interpreted by the two observers (p value <
0.05).The intra-observer reproducibility of this index had moderate agreement (Kappa value of 0.34& 0.31) and the inter-
observer agreement of this index followed fair reproducibility (kappa value of 0.37&0.32). This study concluded that
there is a significant correlation between mandibular cortical index (MCI) and bone mineral density (BMD) of the lumbar
vertebrae as determined by the dual energy Xx-ray absortiometry(DEXA). So, visual examination of the panoramic
radiographs can be used as a screening procedure for diagnosis and referral of patients for further evaluation of
osteoporosis.
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INTRODUCTION

The importance of prevention and early
diagnosis is not only in conditions which are incurable
but also in conditions which are difficult to treat once
they progress. One such condition is osteoporosis.
Osteoporosis is defined as a systemic disease of thebone
that is characterized by reduced bone mass anddisrupted
bone tissue microstructure, which leads toincreased
bone fragility and fracture risk [1].

The diagnosis of osteoporosis is based on the
physical signs and symptoms, x-rays, bone scans and
bone mineral density (BMD) assessment. The gold
standard for determining osteoporosis is DEXA (Dual
Energy X-ray Absorptiometry [2] but high cost and
unavailability of this equipment at many diagnostic
centers limits its usefulness for screening examination.

Panoramic radiograph is widely used for dental
examination to detect and scrutinize dental diseases and
conditions as it is very cost effective as compared to the
other advanced imaging modalities. The use of these
radiographs for assessing individuals with low skeletal
bone mineral density would be very economical and
beneficial as the dentists can refer the patient for further
examination if required. Till date no studies have been
carried out in this field in postmenopausal females of
North India.

MATERIALS AND METHODS

Female subjects with in age group of 45-75
years reporting to the Dental Department of HIDS,
pontashab, India whose post-menopausal status of at
least one year was confirmed by detailed history were
included in this study. Patients were subjected to digital
panoramic radiographic examination followed by
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DEXA for estimation of bone mineral density of the
lumbar vertebrae (L2- L4). The lumbar spine was taken
for comparison with panoramic radiograph as the spine
and femur is considered as the gold standard for
diagnosis of osteoporosis.

All the radiographs were analyzed by using the
criteria proposed by Klemetti et al[3] by two separate
observers who were blinded about the dual energy x-ray
absorptiometry results. The analysis was repeated by
both the observers after one month. The visual analysis
was done by radiographic appearance of the lower
border of the mandible near the mental foramen of the
left side in panoramic radiographs which is based on
MCI.The MCI at lower border of mandible in
panoramic radiograph is basically a three point index
(C1-3) and was assessed using the following criteria.

e C1: the endosteal margin of the cortex was

even and sharp on both sides (Fig I)

e (C2: the endosteal margin showed semilunar
defects (lacunar resorption) or seemed to form
endosteal cortical residues (one to three layers)
on one or both sides.(Fig I1)

e C3: the cortical layer formed heavy endosteal
cortical residues and was clearly porous.(Fig

1)

The results were tabulated and analyzed to assess
the relation between the MCI of panoramic radiograph
and the bone mineral density obtained from DEXA of
L2 to L4 region (Fig-4). Intraobserver and interobserver
agreement for the classifications in MCI was also
calculated

The correlation between the different grades of the
MCI of orthopantomograph and bone mineral density
obtained from DEXA was compared. Spearman’s Rank
Correlation coefficient was used to find the association
between the different grades of MCI and BMD. The
intra-observer and inter-observer reproducibility was
calculated by using Cohen Kappa Statistics. The
interpretation of the Kappa Statistics was based on the
guidelines of Landis and Koch.

= Lessthan 0.00 — poor

= 0.00to 0.20 —slightly

= 0.21to0 0.40 — fair

RESULT

The present study comprised of fifty post
menopausal female subjects. The mean age of the
subjects included in this study was 55 years (x 5.53

years) with the age range of 45 to 75 years. The present
study has assessed the comparison between the bone
mineral density obtained by DEXA and the index
(mandibular cortical index) of the panoramic radiograph

The T score obtained from DEXA showed that
20 patients had normal BMD, 19 had osteopenia and 11
patients were osteoporotic (Table 1). Bone Mineral
Density in each of the three groups according to the
panoramic index was calculated and the classification
was based on the observation made by two observers
who were blinded about DEXA results. Bone mineral
density of the subjects in the C3 group was minimum
followed by the C2 and C1 groups respectively.
Significant difference was observed between the bone
mineral densities of the three groups (p value <0.05) as
graded by the first observer. BMD according to the
second observer showed that there is a progressive
decline in the mean BMD values from C1 to C3 groups.
It was also observed that there was a significant
difference (p value <0.05) in the values of the BMD
between the three groups.

The intraobserver reproducibility of MCI as
assessed by the first observer and second observer had
fair agreement (Kappa value was 0.34 and 0.31,
respectively). The inter observer agreement for the
visual analysis of the lower border of mandible as seen
in the panoramic radiograph in the first and observation
showed fair agreement with the Kappa value of 0.37
and 0.32, respectively.

Spearman’s Rank correlation coefficient was
calculated between the various grades according to the
classification of mandibular cortical index and bone
mineral density. The value was found to be significantly
correlated for both first observer and second observer (p
<0.05) (Table 2).

The correlation between different grades of
OPG as graded by the first observer and individual T
score of the DEXA analysis was also calculated. The
kappa value was found to be 0.492 which showed
moderate agreement. (Table 3).

The correlation between different grades of
OPG as graded by the second observer and individual T
score of the DEXA analysis was also calculated. The
kappa value was found to be 0.544 which showed
moderate agreement. (Table 4).

Table-1: Bone Mineral Density by DEXA

DEXA Diagnosis n BMD SD Range
Normal 20 1.179 0.218 0.783-1.487
Osteopenia 19 971 0.017 0.989-1.074
Osteoporosis 11 762 0.079 0.814-0.974
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Table-2: Spearman’s rank Correlation coefficient between Mandibular cortical index and BMD

1% observer 2" observer
Spearmans Spearmans
correlation | Probability correlation Probability
coefficient coefficient
1t -0.467 p <0.05 -0.312 p <0.05
observation
an
observation -0.423 p <0.05 -0.157 p <0.05

Table-3: Co-relation between OPG Index of 1% observer and T- Score of DEXA

DEXA Diagnosis

OPG Grades Normal Osteopenia Osteoporosis Total
C1 13 2 0 15
C2 7 12 4 23
C3 0 3 9 12

Table-4: Co-relation between OPG Index of 2" observer and T- Score of DEXA

DEXA Diagnosis

OPG Grades Normal Osteopenia Osteoporosis Total
C1 14 4 0 18
Cc2 6 11 3 20
C3 0 2 10 12

Fig-2: OPG showing mildly eroded mandibular cortex (C2)

1745



Aggarwal A et al., Sch. J. App. Med. Sci., July 2015; 3(4B):1743-1747

=

—

Fig-3: OPG showing severely eroded mandibular cortex (C3)
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Fig-4: DEXA analysis showing t score with BMD

DISCUSSION

Osteoporosis is defined as a systemic skeletal
disorder characterized by low bone mass and
microarchitectural deterioration of the bone scaffold
that results in increased bone fragility and susceptibility
to fracture *.Calcium is essential for proper functioning
of the heart, brain, and other organs. To keep those
critical organs functioning, the body reabsorbs calcium
that is stored in the bones to maintain blood calcium
levels. If calcium intake is not sufficient or if the body
does not absorb enough calcium from the diet, bone
production and bone tissue may suffer .Early screening
and diagnosis of osteoporosis can save many lives [4].

Panoramic radiograph is widely used for dental
examination as it is easily available and cost effective as
compared to the other advanced imaging modalities
.Indices using panoramic radiographs have been
proposed as an indicator of the bone mineral density
[5,6]. These indices can be of two types -
radiomorphometric indices and densitometric indices.
Radiomorphometric  index is based on the
morphological or visual analysis of the panoramic
radiograph [7,8]. Densitometric analysis involves
quantitative measurements and analysis. Klemetti et al
had proposed a radiomorphometric index based on the
visual appearance of the lower border of mandible. This

was called as Mandibular cortical index (MCI).The
present study evaluated the relation between this index
and the bone mineral density of the lumbar spine.

Fiftypost —menopausal females were included
in this study with the age range of 45-75 years. There is
a high risk of osteoporosis associated with the post
menopausal females because of which the present study
was done on female subjects whose post-menopausal
status of at least one year as confirmed by detailed
history [9,10]. In the present study 40% patients had
normal bone mineral density and the rest 60% of
patients had reduced bone mineral density (Table I).
This is consistent with other studies that also showed
the irrefutable evidence of higher incidence of
osteoporosis associated with elderly patients [11].

Inter-observer agreement was also calculated
in the present study. The inter-observer agreement in
the first observation was found to be 0.38 and in the
second observation was found to be 0.32. Both the
observations showed fair agreement. Another study
done by Lee et al. to assess the relation between
mandibular cortex on OPG and BMD reported
intraobserver agreement to be almost perfect (Kappa
score .89, .92) for the first and second for the second, it
was substantial (.77) [12].
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Variation in the inter-observer agreement
between the present study and the above mentioned
study can be attributed to the small sample size used in
the present study. In the present study values between
the various groups according to the classification of
mandibular cortical index and bone mineral density
showed significant correlation for the first observer &
second observer (p value <0.05).

In the present study an attempt was made to
calculate the correlation between the various groups
according to the classification of mandibular cortical
index and bone mineral density (Table 2). The value
was found to be significantly correlated for the first
observer & second observer (p value <0.05) .This study
also evaluated the individual T scores of the DEXA and
the three grades of MCI according to the two observers
(Table 3, 4). The kappa correlation showed a score of
0.492 for first observer and a score of 0.544 for the
second observer. Both the scores showed moderate
agreement according to the Landis and Koch guidelines.

Hence the present study shows that mandibular
cortical index i.e. a simple three graded classification of
radiographic changes in the lower border of mandible
can be used to distinguish normal subjects & subjects
with altered bone mineral density. Thus postmenopausal
females with significant thinning of mandibular cortex
should be referred for further evaluation of osteoporosis
by the dentists. Therefore visual estimation of the
panoramic radiograph can be used as a screening
procedure for diagnosis and referral of patients for
further evaluation of osteoporosis

CONCLUSION

Osteoporosis is a systemic disorder that also
affects the jaw bones. Panoramic radiograph is a simple,
quick, easy, inexpensive, non-invasive and widely used
yet a sensitive diagnostic tool that has been proposed as
a diagnostic marker for the systemic changes of
osteoporosis. Hence this study was undertaken to assess
efficacy of panoramic radiographic index as a
diagnostic marker for osteoporosis.

The present study comprised of fifty post
menopausal female subjects who were selected from the
outpatient Dental Department of HIDS, PONTA
SHAHB. All the patients were subjected to panoramic
radiographic examination and DEXA. The panoramic
radiographic interpretation was done by two observers
who were blinded about DEXA results.

This study concluded that there is a significant
correlation between mandibular cortical index (MCI)
and bone mineral density (BMD) of the lumbar
vertebrae as determined by the dual energy x-ray
absortiometry (DEXA). So, visual examination of the
panoramic radiographs can be used as a screening
procedure for diagnosis and referral of patients for
further evaluation of osteoporosis. The intra-observer

reproducibility of this index has moderate agreement
and the inter-observer agreement of this index follows
fair reproducibility. Hence all the dental professional
should be trained to interpret radiographs accurately as
assessment of lower border of mandible is a key for
early diagnosis of osteoporosis which is a burning issue
today. However, further studies should be carried out in
larger population to substantiate the results.
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