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Abstract: Osteoporosis is a common age-related disorder manifested clinically by skeletal fractures,
especially fractures of the vertebrae, hip and distal forearm. The major cause of these fractures is low bone
mass, although an increase in trauma due to falls in the elderly also contributes. There are multiple for the
low bone mass which, in any given individual, may contribute differently to the development of the
osteopenia. The most important group of causes are failure to achieve adequate peak bone mass, slow bone
loss due to process relating to aging, the menopause in women, and a variety of sporadic behavioral,
nutritional, and environmental factors that affect bone mass in some but not in other individuals. The most
important approach is prevention. Drugs and behavioral factors known to cause bone loss should be
eliminated and perimenopausal women should be evaluated for possible preventive administration of
estrogen. For patients with fractures due to established osteoporosis, the only drug approved by the Food
and Drug administration are the antiresorptive agents’ calcium, estrogen& calcitonin. These regimens may
be capable of increasing bone mass to above the fracture threshold, thereby resulting in a clinical cure of
the osteoporosis..
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I. INTRODUCTION

An unbalance with the breakdown of bones & the creation of bones is the cause of osteoporosis. Consequently, bone
loss outpaces bone growth. Osteoporosis was described as a "progressive chronic skeleton illness that causes decreased
skeletal density" by the World Health Organization (WHO) in 1993.

microarchitecture-related bone tissue degradation, leading to a rise of fragility of bone and vulnerability to breakage”.
2] Daughters of osteoporotic mothers are known to have low bone mineral density (BMD) for an extensive period of
time. Understanding the genetic causes of osteoporosis, particularly in postmenopausal women, has advanced recently.
Genetic factors influence bone mineral density, size, quality, and turnover, all of which contribute to the development
of osteoporosis. Epidemiological investigations and meta-analyses have identified a number of potential genes for
osteoporosis risk.” ¥ According to epidemiological research, the risk of having osteoporosis may be associated with up
to thirty distinct genes. ! Daughters of osteoporotic mothers are known for having a BMD that is low for a
considerable amount of time. Understanding the genetic underpinnings of osteoporosis, particularly in postmenopausal
women, has advanced recently. Genetic factors influence bone mineral density, dimensions, excellence, and turnover,
all of which contribute to the development of osteoporosis. Epidemiological investigations and meta-analyses have
identified a number of potential genes for osteoporosis risk. [*”) According to epidemiological research, the risk of
having osteoporosis may be associated with up to thirty distinct genes .[*) Daughters of osteoporotic mothers are known
for having a BMD that is low for a considerable amount of time. Knowing the genetic underpinnings of osteoporosis,
particularly in postmenopausal women, has advanced recently. Osteoporosis development is influenced by hereditary
variables that affect the density of bone minerals, size, quality, and turnover. Epidemiological investigations and meta-
analyses have identified a number of potential markers for osteoporosis risk. '"** ' According to epidemiological
research, the risk of having osteoporosis may be associated with up to 30 distinct genes. ') The WHO (World Health
Organization) is osteoporosis as.

A lack of bone mass & microarchitectural degeneration of bone tissue, with an increase in bone fragility and propensity
to fracture, are the hallmarks of osteoporosis, a "progressive systemic skeletal disease". !'*'"! Osteoporosis is a very
common illness that affects 200 million men and women globally, most of them are over the age of 60. !'*! Osteoporotic
fractures are a serious health issue that have a substantial effect on the lives of those who g&per them. The World
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Fracture Foundation estimates that one in five men and one in three women over 50 may suffer an osteoporotic fracture
at some point in their lives. Conversely, osteoporosis causes about 8.9 million fractures per year, or one every three
seconds. A fracture of the hip affects about 33% of patients, and up to 20% of them pass away within a year after the
fracture, mostly as a result of prior medical issues. '’ Since the average lifespan is rising worldwide, osteoporosis will
have an impact on people's quality of life and cost money in the majority of nations. Consequently, osteoporosis should
be effectively addressed by a thorough understanding of the mechanisms behind the disease's etiology. Bisphosphonates
(BPs) are currently among the most widely used drugs to treat osteoporosis because they prevent bone resorption.
However, drug companies have been attempting to go beyond BPs because to the side effects and limited effectiveness
of the already utilized drugs.*

For instance, there was an 8-36% increased risk of passing away within a year after a hip fracture. "l Fractures have
an impact on the quality of life for those who have osteoporosis as they can cause pain, limited mobility, marked
declines in lung function, changes in body image, emotional distress, loneliness, a lack of independence, and eventually
shorten the lifespan.”***) Thus, increasing bone mineral density and reducing the fracture rate are the objectives of
pharmacological research. The repair of bones depends on hormones including thyroid hormone, parathyroid hormone
(PTH), oestrogen, and testosterone that both prevent bone deterioration and encourage bone creation. Around their ages
of twenty-five and thirty, women reach their maximal bone mass.

Postmenopausal women create less oestrogen, which results in considerable decrease of bone mass. Although it
increases throughout the menopause-approaching phase, the rate of bone loss slows down a few years after menopause.
However, a progressive decrease in BMD is observed in men. Sex-hormone-binding globulin may be involved in the
progressive BMD decline and is hypothesized to inactivate testosterone and oestrogen with age.***! Because of these
hormonal changes brought on by age, men and women lose bone at similar rates by the time they turn 60 years of age
old and are more vulnerable to osteoporosis. 242"
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Fig. 1 - Stages of osteoporosis

SIGN & SYMPTOMS OF OSTEOPOROSIS

The absence of symptoms and bone breakage are the typical indicators that a person has osteoporosis. Osteoporotic
fractures are considered fragility fractures because they happen in circumstances when healthy individuals would not
typically fracture their bones. Fragility fractures commonly affect the wrist, hip, ribs, and spinal column. Examples of
instances when people would not ordinarily shatter their bones include a fall from standing height, routine day-to-day
tasks like pulling flexing, even choking.**

Breaks
Osteoporosis frequently manifests as fractures, which can be disabling.”>*"! Elderly people's chronic as well as acute
pain is frequently linked to osteoporosis-related fractures, which can worsen their condition and increase their risk of
dying young.®'! These fractures cannot even cause any symptoms.*? Osteoporotic fractures in the wrist, vertebrae,
shoulder, and hip are the most prevalent types. The indications of a vertebral collapse ("compression fracture") are
acute back pain, often with radicular pain (shooting pain owing to nerve root compression) and occasionally with spinal
cord compression or syndrome of the cauda equina. Multiple spinal fractures cause hunc mposture, height loss,
and persistent pain that limits . 5
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Fig.3 -Illustration  depicting normal
standing posture and osteoporosis

Fall risk

Age-related changes in the morphology of the vertebral column in osteoporosis

As people age, their chance of falling increases. Skeletal injury to the wrist, as well as spinal column, hip regions
kneecap, their feet, and ankles may result from these falls. Reduced vision from a variety of conditions (such as
glaucoma and macular degeneration), balance issues, movement problems (such as Parkinson's illness), dementia that
looks including the condition (related to age loss of skeletal muscle) all contribute to the fall risk. Collapse is a
momentary loss of posture that can occur with or without unconsciousness. There are many different reasons why
people have syncope, but some common ones are cardiac arrhythmias (tachycardia), vasovagal syncope, also known as
hypotension, while orthostatic (abnormally low blood pressure upon rising upright), and epilepsy. Eliminating
obstructions or loosened rugs in the family room area can significantly lower tumbles. The most vulnerable are
individuals who have experienced falls in the past and those who have balance or gait issues.””

Fig. 4 - Progression of the shape of vertebralcolumn with age in osteoporosis

CAUSES OF OSTEOPOROSIS

Your bones are constantly renewing themselves; new bone is created, and existing bones gets worn away. Your bone
mass grows in youth because your body produces new bone more quickly as it destroys away bone that is present.
During the beginning of your 20s the procedure slows, and the majority of individuals attain the maximum amount of
bone by 30 years of age. The mass of bones is lost more quickly than it is gained as people age.

Your childhood bone mass has a role in determining your risk of developing osteoporosis. Peak bone mass varies by

osteoporosis if your best bone mass is higher.
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Fig. 5 ;Under a microscope, healthy bone has the appearance of a honeycomb matrix (top). Osteoporotic bone
(bottom) is more porous.

DIAGNOSIS OF OSTEOPOROSIS

BMD testing is the gold standard for diagnosis because osteoporosis is a disease that affects the microarchitecture of
bone and routine bone biopsy is not used in clinical practice. One of the main issues contributing to this osteoporosis
burden is the absence of a widely used BMD screening procedure. There are still some disagreements in Considering
the cost-effectiveness of creating such a protocol. The United States Osteoporosis According to the United States
Prevention Programs Advisory Power, the Foundation (NOF) recommends BMD screening of all women 65 years of
age and above. Furthermore, the NOF recommends BMD testing for the following individuals: men aged 70 years or
older, individuals 50 years of age or beyond who have experienced a brittle breakage, men in the 50-to postmenopausal
women and those 70 years of age or older with one or more osteoporosis risk factors under 65 years old with one or
more osteoporosis risk factors.**!

Although it remains a reasonable set of guidelines, clinicians should equally trust upon every individual’s fracture-risk
assessment. A fracture-risk index (FRAX) was created by the WHO, this approximates the patient's total hip/fragility
breakage rating after ten years. A few Among the recorded criteria are history, body mass index, gender, age, and race.
of previous fractures, fractures in the family, usage of medication, and smoking at the moment and past history of
drinking !

When a patient experiences a fragile fracture, the diagnosis of osteoporosis is frequently made clinically. This diagnosis
is then verified by BMD readings obtained from dual-energy x-rays absorptiometry (DEXA) of the wrist, hip, and/or
spine. The central bone mass is measured by a DEXA scan, and the usual variation over the average highest point
within a matched in age population is shown by a patient's T score. According to the WHO, osteoporosis can be
diagnosed with a T score of under 2.5; a number between 1 and 2.5 indicates osteopenia, or while a score more than 1
indicates normalcy.”®

PHARMACEUTICAL TREATMENT OF OSTEOPOROSIS

Synthetic versions of inorganic pyrophosphate, known as bisphosphonates, prevent the resorption of bone. Among the
regimens are risedronate, alendronate, and cyclical etidronate/calcium. 400 mg of etidronate is the dosage for cyclic
etidronate/calcium. weekly for fourteen days and then 500 mg of calcium tablets every day for 76 days .The
recommended daily dosage of alendronate is 10 mg. or 70 mg once every seven days, and 5 mg of risedronate every
day. There are no calcium supplements in the recipe, however, are suggested for ladies who consume little calcium
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proof of the antifracture effectiveness of alendronate, For spinal fractures, risedronate and cyclical etidronate are
recommended.®® Calculations of the number-needed-to-treat indicate that 40 or fewer women having common
vertebral fractures and Alendronate or risedronate is required for the treatment of osteoporosis. to avoid suffering a
nonvertebral or spinal injury. In ladies who don't frequently fracture yet have low BMD Women need care in order to
avoid fractures because This group has substantially decreased fracture rates.””)

Around menopause, oestrogens can stop bone loss. According to epidemiological research, oestrogens may be able to
prevent hip, vertebral, and radius fractures.!*"!

The risk of endometrial cancer is not raised when progestogens and oestrogens are combined. On the other hand, bone
loss resumes when oestrogen When gen treatment is stopped, the therapeutic benefits vanish over the ensuing years.
Consequently, oestrogen treatment ought to be recommended for a minimum of eight or ten years, however the There is
an increased risk of breast cancer with prolonged use.[41]

It possesses demonstrated that adherence to hormone replacement therapy long term therapy (HRT) is attainable.™?!
PREVENTION OF OSTEOPOROSIS

Preventing future fractures is the goal of both prevention and treatment. Modifications to lifestyle that may help reduce
the incidence of bone loss and fractures may be inspired. Among these include enhancing diet (that is, sufficient
consumption of calcium and vitamin D), increasing physical decrease in smoking, abstaining from too much alcohol,
and usage. Additionally, efforts must be undertaken to lessen elderly individuals' danger of falling. Actions like
avoiding removal of stray flooring, upgrading the illumination, and adjusting deficiencies in hearing and vision,
abstaining from sedative medications, and Hip protection for obedient seniors of care facilities will everyone is helpful .
Additionally, supportive therapy—which includes analgesics, physiotherapy, hydrotherapy, and adequate orthopaedics
management—is necessary for treating patients with osteoporosis. development in those suffering from hip, radius, or
other long the bones. In those who have osteoporosis associated risks and, in these BMD, should be assessed if fragility
fractures have occurred previously. preferably using DXA scan. In the event that the T value was normal, or above . -
1— after which the patient needs to be reassured and given lifestyle guidance. If the T score falls between -1 and -2.5,
which is the osteopenia range, treatment should be provided once it exists had a prior break. If not, lifestyle guidance
ought to be supplied, and it is recommended to repeat the DXA scan every 12—18 months. Should the BMD fall within
the osteoporotic range, which If the T score is less than 2.5, therapy should be initiated, and lifestyle guidance is given.

A

NUTRITION EXERCISE HABITS DocToOR SUPPLEMENTS

OSTEOPOROSIS PREVENTION

EXERCISE REGULARLY

Fig. 6 ; prevention of osteoporosis

CLINICAL FACTORS OF OSTEOPOROSIS
An older person's peak bone mass is a significant factor in determining their bone density.
Low peak bone mass is generally believed to be linked to a higher risk of osteoporotic fracture, however the
significance of peak bone The role of mass on fractures has yet to be fully investigated. Investigated .****

When ovarian function stops during menopause, bone loss increases in the early years and bogg mass decreases with
age.[*¢] 7 :
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Therefore, in addition to peak bone mass, aging itself is a risk factor for bone loss."*”!

Low bone mass and fast bone loss are more common in postmenopausal women with low body weights, low body mass
indices, or low percentages of body fat. which each operate as separate contributing elements to osteoporosis following
menopause. !

Women 65 years of age or older had elevated amounts of sexual hormone-bind in globulin and low serum levels of total
oestradiol (!5 pg/mL). (R1 mg/dL) has been demonstrated to raise the hip and fractures of the spine, unrelated to
BMD."*!

The robust correlation found in older women with previous episodes of hypothyroidism and the incidence of hip
fractures, moreover independent of BMD, could be caused by extended persistent reduction in bone strength and
neuromuscular either muscular strength or function.”””

Additionally, a number of studies have shown a link between the history of previous fractures, regardless of location,
and the likelihood of additional spinal and hip fractures. °"

These findings imply that flaws in the microarchitecture of the bone may affect fracture risk, yet this danger may be
unrelated to bone mineral density (B In Additionally, research indicates that among women who If a vertebral fracture
incidence occur , 1 in 5 have a fresh vertebral fracture occurs the next year.[52]

older white women, impaired vision (i.e., low contrast perception and poor depth perception) independently raises the
risk of hip fracture.32 as well as can honours the tendency to drop, that is an additional separate fracture risk factor.l>’)
(12 Insufficient hand grip strength can result from discomfort, musculoskeletal problems, diabetic neuropathy, and/or
cognitive decline. A distinct risk factor for fractures caused by fragility in after-menopause females.>"

RISK FACTOR OF OSTEOPOROSIS
e Density of bone minerals :This was recently proven that the possibility of fractures increased wit reduced
BMD. Several thoracic spinal column, hip regions arm, and various other regions are some of the regions in
which bone mass may be examined. Dual frequency radiation absorptiometry (DXA) on the spine and hips

being an extremely commonly used technique.

e  Weight of body : Multiple investigations have shown an adverse relationship among high bone mass and an
inadequate index of body mass. Also, here has been a significant connection between decreased index of mass
as well as losing weight and a greater likelihood about injuries.

o Smoking cigarettes : The chance of density of bone minerals reduces during the use of cigarettes. This has
been suggested as a variety of elements, like a decreased weight, a quicker the onset of men as well as an
increased breakdown in metabolism about external oestrogen in women, may be to blame behind that. Overall,
a review of the literature, the density of bones decreased in women approximately 2% more than in smoker
compared to those who do not smoke with each ten-year rise in age, having a variance compared both groups
being 6% at the age of 80. Around 50 years old, there was not a significant distinction on osteo thickness
among smoker & those who do not smoke.**!

Furthermore, epidemiological research has indicated that cigarette smoking has a separate influence on the
incidence of hip fracture.*”

e Drinking alcohol : large alcohol consumption may be detrimental to bone health. This may be caused by
adverse impacts on protein and Gonadal function, motility, metabolism of calcium, and a poisonous effect of
osteoblasts. On the other hand, moderate amounts of alcohol seem to provide protection against hip bone loss
as well as against the possibility of a spinal fracture . ®¢

e Nourishment : A systematic review of multiple studies revealed a correlation with premenopausal women's
consumption of calcium and the size of their bones. ladies.20Conversely, however, the connection among
Consumption of calcium and breakage risk are unknown. Among adult and older females, a favourable
correlation reports of a correlation between vitamin D and 25-hydroxyvitamin D levels BMD and ion. A
negative correlation has been noted.

o Lack of exercise : Physical load and mechanical strain have been demonstrated to raise BMD, and some types
of exercise may slow loss of bone.21 In addition, research in epidemiology has géwronst
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connection between the lack of physical exercise in the senior citizens and their likelihood for femur and
spinal fractures. A portion of this impact could result from a higher chance of falling.
e Lack of sex hormones
Low bone density is linked to primary the condition in both genders. When an additional amenorrhea occurs in females,
its highest point Osteoporosis risk is elevated, and bone mass is decreased. Late menstruation also results in a decrease
in peak bone mass. Early Menopause is a powerful phenomenon, particularly before the age of 45. Factors associated
with decreased bone mass and heightened fragility risk in ladies.

)| OSTEOPOROSIS | ¢
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Fig. 4 - Risk factor of osteoporosis

II. CONCLUSION

By this thesis I would like to conclude that , osteoporosis is a disease in which the unbalance with the breakdown of
bones . In this disease the density between the bones gets decreased . yearly 1.5 million people get affected by
osteoporosis . This disease mainly found in women as compared to men . It is a chronic disease . Also, it is a non-
curable disease , and yes it can be hereditary . This disease affects bones but mainly get affect such as hip , spine and
wrist . It is those disease which has occurred in above the age of 50 . It usually diagnosed with a bone density test ,
which measures the strength of your bone using x-rays . there are many risk factors of osteoporosis such as age , gender
, body size , etc... The treatment consists of supplement and diet modification . there are many ways to prevent it such
as diet , exercise , avoid smoking , alcohol , fall prevention etc....
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