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Relation between Osteocalcin serum level and panoramic
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Abstract:

Osteocalcin level in control 2B group.

This paper presents a correlation between the panoramic indices measured on the mandible and osteocalcin serum level. A forty-five
female patients were involved in the study. Group 1 (case group): 15 female postmenopausal osteoporotic patients. Group 2 (control
group): 30 female patients who were never known to be osteoporotic and was sub-grouped into Subgroup 2A: 15 female patients who
were in premenopausal stage and Subgroup 2B:15 female patients who were in the postmenopausal stage. DEXA scan was done for all
patients to assess bone density. Panoramic views were made for all patients for different dental treatment aims. Informed consent was
taken from all patients. A blood sample was collected from each patient after instructing them to fast for 12 hours prior to admission to
our dental clinic at faculty of dentistry as outpatients. Osteocalcin levels were measured by liquid chromatography— tandem mass
spectrometry MThe correlation between panoramic indices and osteocalcin serum level was determined._The results_shows a significant
positive correlation between the gonial index (GI) on the left side of the mandible and serum osteocalcin level in the study group (p=0.04).
There was a significant positive correlation between Antegonial index (AGI) on the left side of the mandible and serum Osteocalcin level
in control 2A group (p=0.09). There was no significant correlation between any of the panoramic mandibular measurements and serum

Introduction

one Densitometry (DEXA), considered the gold

standard in both the diagnosis and monitoring of

osteoporotic patients, but this diagnostic method is

not often available in basic health services @ The
latest data from the literature have been suggestinging an
alternative to the use of DEXA in the clinical monitoring of
OP patients: biomarkers of bone resorption and formation.
Bone turnover can be effectively estimated, regularly with
self analyzers, utilizing an assortment of biochemical
markers in serum or urine. Biochemical markers of bone
turnover are widely separated into two divisions: markers of
bone resorption, which represent osteoclast action and are for
the most portion debasement items of the sort I collagen and
markers of bone-building that indicate osteoblast action and
are byproducts of collagen formation, framework proteins or
osteoblastic proteins. Bone resorption and bone synthesis are
coupled forms, and subsequently, in most circumstances, any
of these markers will indicate alter in bone turnover @.
Panoramic radiography, Most of the post-menopausal
ladies have more chances to visit a dental clinic for the curing
of dental caries and periodontal infection than to visit
therapeutic office for diagnosis of osteoporosis before
fracture occurs @3, Therefore, panoramic radiograph plays a
crucial importance in recognizing post-menopausal women
with undiscovered osteoporosis. In this manner, early
prediction by dentists would allow the essential preventive
treatment to be initiated ¢4» The inferior mandibular cortical
width was examined utilizing four additives (quantitative)
parameters, named as Mental index (MI), Mandibular
Panoramic Index (MPI), Antegonial index (Al) and
Gonial index( GI) @4

Patients and Methods

Total of 45 female patients were given informed consent
grouped as follow: Group 1 (study group): 15 female
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osteoporotic postmenopausal patients. Group 2 (control
group): 30 female patients who were never diagnosed as
osteoporaotic patients who seeking various dental treatments
that needed panoramic and cone-beam CT radio graphical
examination. They were sub grouped as follow: Subgroup
2A: 15 female patients who were in the premenopausal stage.
Subgroup 2B:15 female patients who were in the
postmenopausal stage. Exclusion criteria were metabolic
bone disorders as osteomalacia, diabetes,
hyperparathyroidism. Drugs that affect bone turnover as
steroids and anti-convulsions.

Panoramic Radiography:

Panoramic Digital x-rays were captured by a calibrated
single technician. It was done by utilizing an
Orthopantomograph 200 D (Instrumentarium Dental, Inc,
Milwaukee, WI). Kilovoltage of 57 to 85 peak and a tube
current of 12 to 16 mA was set. Patient’s head alignment will
be adjusted according to instructions of the manufacturing.
All images were evaluated so that involving only the x-rays
of perfect resolution and correctly positioned radiographs.
Panoramic linear measurements were made by analytical
software. The radiographs were assessed by two blinded
radiologists. 9.

Qualitative mandibular index:

This index indicates the morphology of mandibular cortex
and the degree of its porosity. This index has three types,
referring to basic definitions described by Klemetti et al., *%
as appears in figure 1:

» MCI1: It is a regular cortex and has sharp, even
cortical margin is even, sharp on the right and left
sides.

»  MCI2: It is mild resorbed and moderately porous
cortex. It occurs if there are semilunar defects on
the cortical edge on either or both sides.
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» MCI 3: It shows a weekend cortex, where the
cortical layer has massive cortical cracklings and
is so permeable.

Panoramic Quantitative Indices
Mandibular Inferior cortical width was evaluated using four
additional (quantitative) values including

» Mental index (MI). Cortical width measure within
the area of mental foramen and was evaluated
referring to Ledgerton et al. principal @8- Values
were gained through drawing a line on a right angle
tmandibular lower border, crossing 1 cm behind Ml
(PMI1), 2 cm back to MI (MPI12) and 3 cm behind

Figure (1) showing Ml 1,2 and 3
» Mandibular Panoramic Index (MPI) :
It is the proportion of mandibular cortical width estimated on
a line orthogonal on the mandibular bottom at the mental
foramen centre to the linear measurement in-between the
upper border of the mandibular cortex and bottom of the
mandibular body. Its normal measure is above 0.3mm®"
» Antegonial index (Al):
It is the estimation of the width of mandibular cortex
estimated on a line
perpendicular on the mandibular bottom at a crossing
point with a tangent line
to the anterior ramus border. Its usual measure is more
than 3.2mm 9),
» Gonial index( GI):
It is the width of mandibular cortex estimated on a
bisector of that angle
formed by the tangent line to the posterior ramus margin
and mandibular inferior
cortex. Its measure is more than 1.2mm normally @9,
Osteocalcin serum level assessment
A blood sample was collected from each patient after
instructing them to fast for 12 hours prior to admission to our
dental clinic at faculty of dentistry as outpatients. Baseline
blood samples will be frozen at 80 C and stored for
osteocalcin  levels were  measured by liquid
chromatography— tandem mass spectrometry O,
Serum sample preparation
After collection of the whole blood, it was allowed to clot
by leaving it undisturbed at room temperature. This usually
took 10-20 minutes. The clot was removed by centrifuging
at 2,000-3,000 rpm for 20 minutes.
Statistical Analysis: The relationships between panoramic
qualitative measurements, CBCT linear measurements and
BMD measured by DEXA scan were determined by linear
regression analysis, and the intraobserver agreement was
examined using the Pearson correlation coefficient and
Spearman’s rtho on SPSS 16.0 (SPSS Inc, Chicago, IL, USA)
for Window.
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Results
Qualitative mental index (right side) Number
C1 1 r=0.17, P=0.54
C2 2
C3 12
P value 0.39
Qualitative mental index (left side) r=0.22, P=0.43
C1 0
C2 5
C3 10
P value 0.43
MI | right 11.52+0.83 r=-0.045, P=0.87
MI | left 11.32+0.79 r=0.21, P=0.44
MI Il right 10.07+0.78 r=-0.19, P=0.48
MI 11 left 9.66+0.88 r=-0.28, P=0.30
MI 111 right 9.07+0.56 r=-0.08, P=0.76
MI 11 left 8.56+0.62 r=-0.304, P=0.27
PMI right 2.80+0.26 r=-0.06, P=0.83
PMI left 2.79+0.38 r=-0.09, P=0.74
AGI right 4.71+0.65 r=-0.17, P=0.54
AGI left 4.61£0.79 r=-0.17, P=0.54
Gl right 0.84+0.14 r=-0.16, P=0.57
Gl left 0.939+0.17 r=0.52, P=0.04*
Qualitative mental index ( right side)
C1 3
Cc2 7 r=0.16, P=0.56
C3 5
P value 0.22
Qualitative mental index ( left side) Number r=-0.16, P=0.58
C1 4
Cc2 6
C3 5
P value 0.63
MI | right 12.41+1.57 r=0.35, P=0.21
MI | left 12.64+1.31 r=0.29, P=0.28
MI Il right 10.6+1.92 r=0.440, P=0.14
< MI 11 left 11.43+£1.76 r=-0.028, P=0.92
ST [Mimmiight 9.21+1.9 =027, P=0.33
=T
S cv MI 111 left 9.53+1.86 r=-0.01, P=0.9
O o«N
S 8 H PMI right 2.85+0.74 r=0.28, P=0.31
=3
57 PMI left 2.96+0.63 r=0.33, P=0.23
ooX
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AGlI right 4.56+1.21 r=0.45, P=0.09
AGI left 4.54+1.33 r=0.45, P=0.09
Gl right 1.46+0.47 r=-0.32, P=0.25
Gl left 1.32+0.34 r=-0.26, P=0.34
Quialitative mental index
C1 1 r=-0.02, P=0.96
C2 12
C3 2
P value 0.57
Quantative index Number r=0.17, P=0.54
C1 2
C2 7
C3 6
P value 0.24
MI I right 13.1+1.4 r=0.17, P=0.54
MI | left 13.07+£1.33 r=0.04, P=0.89
MI 11 right 11.62+1.63 r=0.38, P=0.17
MI 11 left 11.28+1.58 r=-0.08, P=0.77
MI 111 right 10.44+1.71 r=0.14, P=0.61
MI 11 left 9.44+1.77 r=-0.079, P=0.78
PMI right 3.10£0.56 r=-0.05, P=0.85
= PMI left 3.06+0.57 r=0.13, P=0.65
N — -
‘%’ % E AGlI right 3.91+0.68 r=-0.11, P=0.71
o E 9 AGI left 3.99+0.96 r=-0.06, P=0.83
0L
S 8Sm Gl right 1.13+0.36 r=-0.09, P=0.75
E85
S5 Gl left 1.09+0.43 r=-0.01, P=0.98
ooZ

The relation between Osteocalcin _serum level
and panoramic_mandibular _measurements in
the study group.

Table (1) showing the mean and SD OF serum
Osteocalcin level in the study group was
(24.26+5.86). There was no significant correlation
between any of the panoramic mandibular
measurements and serum Osteocalcin level except
with the gonial index on the left side of the
mandible where there was a positive correlation
with Osteocalcin level (p=0.04).

The relation between Osteocalcin _serum level

the mean and SD of Osteocalcin serum level in
control 2A group was (4.11+2.68). There was no
significant correlation between any of the
panoramic mandibular measurements and serum
Osteocalcin level except with the Antegonial index
(AGI) on the left side of the mandible where there
was a positive correlation with Osteocalcin level
(p=0.09).

The relation between Osteocalcin serum level
and panoramic mandibular measurements in
control 2B qgroup.

and panoramic mandibular measurements in
control 2A group.
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the mean and SD of Osteocalcin serum level in
control 2B group was (11.73+5.11). There was no
significant correlation between any of the
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panoramic mandibular measurements and serum
Osteocalcin level.

Discussion: This study was made to discover any
correlation between measures made on panoramic
radiography and serum osteocalcin level. Thus,
osteoporostic patients can be assessed by dental
radiographs as a diagnostic aid.Bone biomarkers
play an important role in understanding the
pathogenesis of osteoporosis. Thus, those
biomarkers were studied to evaluate their ability to
predict osteoporosis. Osteocalcin is synthetized
during bone formation secreted by osteoblasts
(2021 and depending on calcium level. In
osteoporosis, there is calcium deficiency and thus
hydroxyapatite crystal formation is decreased, so
the osteocalcin level is increased ?22%)

In our study, we searched for a correlation between
osteocalcin serum level with panoramic indices for
osteoporosis. We found a significant correlation
between serum osteocalcin level and gonial
panoramic index on the left side of the mandible in
the study group (p=0.04). There was a significant
positive correlation between antegonial index on
the left side of the mandible and serum osteocalcin
level in control 2A group (p=0.09).
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