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Objective. Alveolar cancellous bone biopsy samples were extracted during dental implant preparation for investigating
microstructural changes due to menopause and relationships between these changes and bone turnover markers.
Study Design. Subjects were 18 women receiving mandibular implants: premenopausal (n � 5), early postmenopausal (�5
years; n � 3), and late postmenopausal (�5 years; n � 10). Bone turnover markers were measured and the samples analyzed
using microscopic computerized tomography and 3-dimensional bone morphometry.
Results. The alveolar bone volume was significantly less in late postmenopausal women than in premenopausal ones. The
trabeculae in early postmenopausal women were more separated and rod-like than in premenopausal ones (P � .05). Each
alveolar bone parameter was significantly (P � .05) related to at least 1 bone turnover marker.
Conclusions. Alveolar cancellous bone structure begins changing even in early postmenopausal women, and this structure
varies in close relationship to bone turnover markers. (Oral Surg Oral Med Oral Pathol Oral Radiol 2013;115:e12-e19)

Osteoporosis has been described as “a skeletal disorder
characterized by compromised bone strength predis-
posing a person to increased risk of fracture,” with bone
strength being evaluated based on bone mineral density
(BMD) and bone quality.1 Diagnosing osteoporosis
usually involves dual-energy X-ray absorptiometry
(DXA) to evaluate BMD loss in the lumbar vertebrae.2

For osteoporosis screening, quantitative ultrasound has
recently become popular, because it is noninvasive.3,4

Bone quality is usually evaluated based on the archi-
tecture, turnover, damage accumulation, and mineral-
ization of bone tissue,5,6 with turnover being used to
reveal the level of cell activity within such tissue.7–9

Clinically, bone turnover markers have been used in
assessing risks of osteoporosis and fracture before such

problems appear.10–12 Unlike BMD, which only re-
veals existing bone loss, bone turnover markers can
reveal presently ongoing bone metabolic activity,
thereby making it possible to predict future changes in
bone dynamics before actual bone loss occurs.

To obtain more direct information about bone tissue,
it is also useful to investigate its microstructure. An
examination of the microstructure of rat tibiae revealed
that their trabecular architecture had already begun to
deteriorate 2 weeks after ovariectomy.13

Although medical X-ray equipment in common use
today (computerized tomography [CT], DXA, etc.) can
evaluate the overall BMD of a bone (including both its
cortical and cancellous areas) as well as the condition
of its cortical bone, their resolution is insufficient for
revealing the bone microstructure. If microscopic com-
puterized tomography (microCT) is used for better res-
olution, there then remains the problem of the invasive
extraction of a biopsy sample. For patients with bone
metabolic disorders, bone biopsies have been taken
from the iliac crest or rib.14,15 However, such invasive
biopsies can not be performed on large numbers of
healthy subjects for osteoporosis screening purposes.
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Statement of Clinical Relevance

Our method permits a direct inspection of a pa-
tient’s alveolar bone tissues and could offer a useful
well founded technique for clinically evaluating a
patient’s general bone health, thereby allowing
practitioners to identify early signs of osteoporosis.
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During preparations for a dental implant, alveolar
bone tissue is surgically removed where the implant
will be installed, and recently there have been reports of
using the tissue removed during this preparation pro-
cess as alveolar bone biopsy samples.16,17 Such sam-
ples can be more easily and less invasively obtained
than from the iliac crest or rib, and by inspecting the
bone microstructure of these alveolar bone samples, it
is possible to investigate how this microstructure is
reacting to the systemic bone metabolic dynamics.

In recent years, there has been a growing desire in
dentistry to be able to diagnose osteoporosis. Studies have
reported that erosion of the mandibular inferior cortex as
seen on dental radiographs is correlated with lumbar
BMD,18–20 as is mandibular cortical thickness.21 Further-
more, osteoporosis has been reported to adversely affect
bone formation in the dental implant area22,23 and impede
osseointegration.24,25 Animal studies have also shown that
the alveolar bone microstructure in estrogen-deprived
monkeys is more fragile.26 The above studies clearly
demonstrate the responsiveness of the mandible and alve-
olar bone to systemic osteoporosis.

The present study examined microstructural changes in
the cancellous bone arising due to the bone-metabolism
changes accompanying menopause, using microCT anal-
ysis of biopsy samples of alveolar bone extracted during
the surgical preparation of implant sites. These changes in
alveolar bone microstructure were also compared with
systemic bone turnover markers, and the correlations be-
tween these two were evaluated for the purpose of inves-
tigating the viability of using such alveolar bone samples
to reveal early-stage osteoporosis.

MATERIALS AND METHODS

Subjects
Subjects consisted of 18 Japanese women, divided
into 3 groups (Table I): a premenopausal group (PRE
[n � 5], 23-48 years old, mean age 37.6 � 10.4
years), an early postmenopausal group (EPOST, �5
years since menopause [n � 3], 52-58 years old,
mean age 54.3 � 3.2 years), and a late postmeno-
pausal group (LPOST, �5 years since menopause
[n � 10], 60-75 years old, mean age 65.0 � 4.7
years). All subjects were patients receiving dental
implant treatment at the Niigata University Medical
and Dental Hospital. Each of them gave her informed
consent. Patients who had been treated for osteopo-
rosis in the past were excluded from the study, and
inclusion required that the implant site (i.e., alveolar
bone biopsy site) was in the lower molar or premolar
region, also that �2 years had passed since the
original tooth had been extracted or lost (Table I).

Systemic measurements
Before surgery, bone turnover markers, including
serum bone-specific alkaline phosphatase (BAP),
serum osteocalcin (OC), serum type I collagen cross-
linked N-telopeptide (NTX), and urinary deoxypyr-
idinoline (DPD), were examined as part of a bio-
chemical testing of systemic bone metabolism. In
general, the values of these markers tend to increase
after menopause, reflecting the postmenopausal rise
in bone metabolic activity. The calcaneal bone den-
sity was measured using speed of sound (SOS) with
an ultrasound device (CM-200; Furuno Electric Co.,

Table I. Subject characteristics
Case
no. Age, y

Years since
menopause Biopsy region

Period since tooth loss
or extraction

Cause of tooth loss or
extraction

Premenopausal group 1 23 — Premolar 15 y Congenitally missing
2 33 — Premolar 25 y Congenitally missing
3 37 — Premolar 30 y Congenitally missing
4 47 — Premolar 20 y Dental caries
5 48 — Molar 14 y Periapical periodontitis

Early postmenopuasal
group

6 52 5 Premolar 5 y Marginal periodontitis
7 53 1 Molar 23 y Dental caries
8 58 5 Molar 23 y Dental caries

Late postmenopausal
group

9 60 25 Molar 2 y 3 mo Periapical periodontitis
10 60 19 Molar 20 y Periapical periodontitis
11 61 8 Molar 20 y Dental caries
12 61 26 Molar 30 y Unknown
13 65 20 Premolar 10 y Unknown
14 66 22 Molar 10 y Dental caries
15 67 17 Molar 25 y Dental caries
16 67 12 Molar 30 y Dental caries
17 68 21 Molar 5 y Dental caries
18 75 25 Premolar 30 y Unknown

Unknown: the patient’s previous tooth had not been extracted at the authors’ hospital, and the reason for the loss or extraction was unknown.

OOOO ORIGINAL ARTICLE
Volume 115, Number 4 Yamashita-Mikami et al. e13



Download English Version:

https://daneshyari.com/en/article/6058658

Download Persian Version:

https://daneshyari.com/article/6058658

Daneshyari.com

https://daneshyari.com/en/article/6058658
https://daneshyari.com/article/6058658
https://daneshyari.com

