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Introduction

Diabetes mellitus is becoming increasingly

recognized as a risk factor for osteoporotic fracture.

Although fracture risk in patients with type 2 diabetes is

increased compared with normal subjects, not only in those

with low bone mineral density (BMD) but also in those

with normal or high BMD, decreased BMD remains a

major determinant of fragility fracture (Adami, 2009).

The implementation of a low-fat, low-energy diet in

patients with obesity and hyperlipidemia has been shown to

result in a decrease of the intake of certain nutrients,

including B-vitamins (Grzybek et al., 2002).

Patients with type 2 diabetes mellitus often follow a

calorie-restricted diet, but few studies have investigated the

sufficiency of nutrients for the maintenance of skeletal

health (Yamada et al., 2011).

Vitamin B12 is of public health importance, not only

because deficiency leads to megaloblastic anaemia and

irreversible nerve damage, but also because emerging

evidence links low vitamin B12 to an increased risk of a

number of age-related diseases (Hughes et al., 2013). In

diabetic patients, vitamin B12 deficiency is a potential

comorbidity that is often overlooked, despite the fact that

many diabetic patients are at risk for this specific disorder

(Pongchaidecha et al., 2004).
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Vitamin B12 is an important enzymatic cofactor in

the synthesis of methionine from homocysteine (Hcy), and

an elevation of Hcy can be caused by insufficiency of

vitamin B12. Numerous studies have linked high

circulating Hcy levels and low concentrations of vitamin

B12 with increased risk of low BMD in non-diabetic

subjects (Gjesdal et al., 2006 and Baines et al., 2007).

However, until recently, there have been only few reports

on the association of vitamin B12 with osteoporosis in

patients with type 2 diabetes mellitus.

In the present study, to evaluate one of the nutritional

risk factors for osteoporosis in patients with type 2 diabetes

mellitus, bone mineral density and serum level of vitamin

B12 were analyzed.
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Aim of the Work

The aim of this work is to study the relationship

between serum level of vitamin B12 and bone mineral

density in elderly diabetic patients.
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Osteoporosis in Elderly

Osteoporosis is a systemic skeletal disease

characterized by a low bone mass and a micro-architectural

deterioration of bone tissue with a consequent increase in

bone fragility and susceptibility to fracture (WHO, 2003).

Osteoporosis is a common disease of older adults and

is a major public health problem worldwide. According to

the International Osteoporosis Foundation, estimated 75

million men and women in Europe, the United States, and

Japan are affected by osteoporosis. One in 3 women and 1

in 5 men more than 50 years of age experience osteoporotic

fractures (Johnell and Kanis, 2006).

The morbidity of osteoporosis arises from the

associated fractures. The common osteoporotic fractures

are those of the hip, vertebrae and forearm (Kanis et al.,

2008).

The lifetime risk of a hip, wrist, or clinically

diagnosed vertebral fracture is about 40% for white women

and 13% for white men (Kanis et al., 2000).

The most serious osteoporotic fracture is that of the

hip. Among elders, hip fractures are responsible for

significant morbidity and are associated with excess

mortality of up to 20%, with costly long-term nursing home

care for most survivors. It is therefore of great importance
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to identify risk factors for osteoporosis to inform

interventions that may reduce the likelihood of fracture

(Albagha, 2005).

Risk factors consistently associated with

osteoporosis include female sex, Caucasian race, low body

weight and maternal or personal history of fractures

(Albrand et al., 2003).

Other well-known risk factors include age, the use of

glucocorticoids and active cigarette smoking (Kanis, 2002).

Diagnosis of osteoporosis:

Since osteoporosis is clinically silent until a fracture

occurs and since it affects a large percentage of the

population, prevention and early intervention are essential

before a fracture occurs. In addition to assessment of a

patient's potential for osteoporosis from the known risk

factors there are both imaging and biochemical markers

that can enhance clinical decision making (Levine and

Belmaker, 2006).

Prior to the introduction of bone mineral density

(BMD) measurements, the diagnosis of osteoporosis was

only made when fragility fractures occurred in an

appropriate clinical setting, largely in postmenopausal

women and older men. Today we use BMD to diagnose

osteoporosis and osteopenia before fractures occur, as well

as to confirm the diagnosis in patients with fragility

fracture (Raisz, 2005).
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Dual-energy X-ray absorptiometry (DXA) measures

BMD at the lumbar spine and the non-dominant hip. BMD

is reported in T and Z scores, which represent standard

deviations around a population mean. The T score is the

postmenopausal patient's BMD compared with that of an

average healthy young woman. The T score assigns a

diagnostic category of bone loss and guides therapy, but the

T score alone is insufficient for predicting fracture risk

(American College of Obstetricians and Gynecologists,

2004).

The following four general diagnostic categories for

women have been proposed by a WHO Study Group based

on measurements by DXA (WHO, 1994):

 Normal: A value of BMD within 1 standard deviation of

the young adult reference mean (T-score ≥-1).

 Low bone mass (osteopenia): A value of BMD more

than 1 standard deviation below the young adult mean,

but less than 2.5 standard deviations below this value

(T-score < -1 and > -2.5).

 Osteoporosis: A value of BMD 2.5 standard deviations

or more below the young adult mean (T-score ≤ -2.5).

 Severe osteoporosis (established osteoporosis): A value

of BMD 2.5 standard deviations or more below the

young adult mean in the presence of one or more

fragility fractures (Kanis et al., 1994).
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