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Osteoarthritis 

• Degenerative joint disease that damages the articular 
cartilage leading to reactive new bone formation

• Progressive joint failure where all structures involved in joint 
function undergo pathological changes

• Weight bearing joints include hip & knee
• Cervical and Lumber spine
• Metacarpophalangeal and distal interphalangeal joints of hand



Osteoarthritis

• Osteoarthritis (OA) most common and frequently disabling of the 
joint disorder

• It is more common in females than males

• The wrist, elbow and ankle joints are less involved unless there is a 
post-traumatic OA changes



Osteoarthritis

• OA can be categorized into local or generalized forms

• Generalized OA consists of involvement of three of more joint sites

• OA often affects the quality of life in elderly patient



Osteoarthritis

• OA has been classified 

• Primary (idiopathic), with no prior event or disease related

• Secondary, resulting from previous joint injury or inflammatory 
disease

• The distinction between primary and secondary OA is not always 
clear



Osteoarthritis

• Ageing directly relates to the degenerative process in the joint, as the 
ability of the articular cartilage to resist micro fracture with repetitive 
low loads diminishes

• By the age 75 years, 85% of the population has either x-ray or clinical 
evidence of OA, but only 15 – 25 % of these people experience 
significant symptoms



Osteoarthritis

• Risk factors

• Ageing

• Obesity

• Previous joint damage

• Repetitive use

• Anatomic deformity

• Genetic susceptibility



Osteoarthritis

• Clinical signs

• Pain at initiation of exercise (walking)

• Morning stiffness which improves with exercise

• Diminish of joint movement

• Crepitus on moving affected joints

• Heberden nodules and deformed joints in hands

• Joint swelling, warmth and effusions

• If cervical and lumbar spine involved, myelopathy appears

• Muscle weakness and numbness over limbs



Osteoarthritis

• Clinical signs

• Bony nodes may be present, painless on inspection and palpation

• Tender and enlarge joints are common

• X-ray of affected joint
• Osteophyte
• Joint space narrowing
• Subchondral sclerosis and cyst



Osteoarthritis – X-ray



Osteoarthritis – X-ray
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Osteoarthritis

• Management objective

• Pain relieve

• Prevent and management deformities

• Patient education
• Although no treatment halts the degenerative process, certain 

preventive measures can slow the progress if undertaken early 
enough

• Include weight reduction, prevention of injuries, perinatal screening 
for congenital hip disease and ergonomic & ADL modification 



Osteoarthritis

• Conservative management

• Hot pack

• Weight reduction

• Resting of joint and avoidance of overuse

• Walking aids

• Orthotic device – splint, braces

• Isometric and postural exercise

• ADL adjustment and training



Osteoarthritis

• Conservative management

• Nutritional supplements
• Glucosamine

• Chrondrointin

• MSM

• Collagen peptide



Osteoarthritis

• Pharmacologic management

• Objective
• Symptom management and pain control

• Medications
• Panadol
• Tramadol
• NSAIDs e.g. Voltaren
• COX-2 inhibitors (cyclo-oxygenase-inflammatory enzyme) e.g. Acroxia
• Opioids



Osteoarthritis

• Management by invasive procedure

• Hyaluronic acid injection
• Viscosupplementation injection

• Acts as a lubricant and shock absorbing fluid in the joint

• Can provide pain relieve up to 9 months to 2 years 



Hyaluronic acid injection

• Patient with OA joint not getting pain relief from 
• Medications

• Exercise

• Diet

• Contra-indications
• Infected joint

• Skin disease or skin infection



Hyaluronic acid injection

• Side effects
• Mild pain
• Swelling
• Stiffness

• Can be USG guided injection

• Patient care after injection
• Keep injection intact for 8 hours
• Can return to normal activities after the injection
• Avoid vigorous activities for 48 hours



Osteoarthritis

• Management by invasive procedure

• Platelet rich plasma (PRP) injection
• Centrifuge and concentrate own blood with platelet and growth factors 

concentrate 

• Inject into the affected joint

• Total 3 times for every 2 to 3 weeks



Platelet rich plasma





Platelet rich plasma



Osteoarthritis

• Surgical management

• In moderate to severe OA, when the pain is severe or because of 
loss of function

• Procedure most commonly used are

• Osteotomy – to alter the force distribution in the joint

• Arthroplasty – disease joint components are replaced with artificial joint



Fall



Fall

• A big issue especially in elderly

• Consequences of fall
• 1-year mortally - around 20%

• 1/3 decreased function / mobility (nursing homes)

• Psychosocial problmes

• Fear of falling again

• isolation





Hartholt et al Arch Int Med 2010

Older patients = longer LOS



Circumstances surrounding falls leading to a hip #

Boye et al Injury 2014



Risk factor of fall

• Comorbidities

• Polipharmacy

• Frail

• Cognitive disorders

• Rehabilitation - Challenging



Sarcopenia



Sarcopenia

• Degenerative loss of skeletal 

muscle mass 

• 1% loss per year after the age of 25 

• It can be differentiated from 

cachexia in that cachexia includes 

malaise and is secondary to an 

underlying pathosis (such as cancer), 

whereas sarcopenia may occur in 

healthy people and does not 

necessarily include malaise



Sarcopenia

• Simple circumference  

measurement does not provide 

enough data to determine whether 

or not an individual is suffering 

from severe sarcopenia

• Extreme muscle loss is often a 

result of both diminishing 

anabolic signals, such  as growth 

hormone and testosterone, and 

promotion of catabolic signals, 

such as pro-inflammatory markers



Changes in muscle mass



Changes in strength with aging



Sacropenia

High risk of FALL !!



Fall prevention is important





Summary





Fall prevention



Interventions

• Multiple-component group exercise significantly reduced
risk of falling (RR 0.85, 95% CI 0.76 to 0.96; 22 trials; 
n=5333)

• Tai Chi did significantly reduce risk of falling (RR 0.71, 95% 
CI 0.57 to 0.87; 6 trials; n=1625). 

• Exercise interventions reduced the risk of a fall-related
fracture (RR 0.34, 95% CI 0.18 to 0.63; 6 trials; n= 810).

• Home safety assessment and modification interventions
were effective in reducing risk of falling (RR 0.88, 95% CI 
0.80 to 0.96; 7 trials; n=4051). 
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Osteoporosis

• Porous bone

• Viewed under a microscope, healthy bone looks like a honeycomb

• When osteoporosis occurs, the holes and spaces in the honeycomb 
are much bigger than in healthy bone

• Osteoporotic bones have lost density or mass but contain abnormal 
tissue structure



Osteoporosis
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Osteoporosis

• Silent Killer or Silent thief

• 1/ 3 of the women aged 50+



Osteoporosis

• Silent thief

• It is slowly and insidiously over many years robs the skeleton of its 
banked resources

• Bones can eventually become so fragile that they cannot withstand 
normal mechanical stress



Osteoporosis

• More common in women

• Lower calcium intake than men throughout their lives

• Have less bone mass because of their generally smaller frames

• Bone resorption begins at an earlier age and accelerated at 
menopause

• Pregnancy and breastfeeding deplete a woman’s skeletal reserve

• Longevity increases the likelihood of osteoporosis



Etiology and pathophysiology

• Risk is associated with 
• regular weight-bearing exercise

• Fluoride, calcium and vitamin D intake

• Peak bone mass is primarily achieved before age 20

• It is determined by a combination of 4 major factors
• Heredity

• Nutrition

• Exercise

• Hormone function



Etiology and pathophysiology

• Heredity may be responsible for up to 70% of a person’s peak bone 
mass

• Bone loss from midlife (30 to 40 years old) onward is inevitable but 
the rate of loss varies

• At menopause, women experience rapid bone loss when the decline 
in estrogen production is the sharpest

• The rate of loss then slows, and eventually matches the rate of bone 
lost by men 65 to 70 years old



Etiology and pathophysiology

• Bone is continuously being deposited by osteoblasts and resorbed by 
osteoclasts, a process called bone remodeling



Etiology and pathophysiology

• Normally the rates of bone deposition and resorption are equal to 
one another so that the total bone mass remains constant

• In osteoporosis, bone resorption exceeds bone deposition

• Many drugs can interfere with bone metabolism, including
• Cortiosteriods

• Antiseizure drug (e.g. phenytoin)

• Aluminum-containing antacids

• Heparin

• Certain cancer treatments

• Thyroid replacement

• Long acting sedative



Osteoporosis

• Silent disease because one cannot fell bones weakening

• Breaking a bone is often the first sign of osteoporosis

• A patient may notice that he or she is getting shorter (> 4 cm) or their 
upper back is curving forward (pre-alarming sign)





Clinical signs

• Osteoporosis occurs mostly in the bones of 

• SPINE

• WRIST

• HIP

• Weaken bone and spontaneous fractures or fractures from 
low energy trauma

• Usual first manifestations are back pain (vertebral 
compression fracture) or spontaneous fractures



Clinical signs

• Over time, wedging and fracture of vertebrae

• Produce gradual loss of heigh and a humped back known as 
kyphosis



Osteoporosis

• Men

• Underdiagnosed and 
undertreated as compared 
with women

• One in four men over age 50 
will have an osteoporosis-
related fracture in his lifetime

• Women

• Eight times more common 
than men

• One in two women over age 
50 will have an osteoporosis-
related fracture in her 
lifetime  



Diagnostic 

• Conventional x-ray cannot detect until more than 25% to 40% of 
calcium bone loss

• Serum calcium, phosphorus and alkaline phosphatase levels usually 
are normal although alkaline phosphatase may be elevated after a 
fracture

• Bone mineral density 

• Dual-energy X-ray absorptiometry (DEXA)

• Quantitative ultrasound (QUS)



WHO criteria for diagnosis of osteoporosis

• T-score

• Difference expressed as standard deviation compared to young 
(20’s) reference population 

T-score

Normal -1.0 and above

Osteopenia -1.0 to -2.5

Osteoporosis -2.5 and below

Severe osteoporosis
-2.5 and below

Plus one or more osteoporotic fracture(s)



DEXA - Flaws

• DEXA overestimate the bone mineral density of taller subjects and 
underestimate the bone mineral density of smaller subjects

• In DEXA, bone mineral content is divided by the area of the site being 
scanned

• DEXA calculates BMD using area (aBMD: area Bone Mineral Density), 
it is not an accurate measurement of true BMD, which is mass divided 
by a volume



DEXA - Flaws

• The confounding effect of differences in bone size is due to the 
missing depth value in the calculation of bone mineral density

• The radiation dose is approximately 1/10th that of a standard chest X-
ray 

• BMD testing with DXA is very susceptible to operator error



Who should  be screened?

• Problem of over-interpretation of results, & healthy average people 
think they are at a much higher risk

• In 2000 an NIH consensus conference concluded: 

• "Until there is good evidence to support the cost- effectiveness of 
routine screening, or the efficacy of early initiation of preventive 
drugs, an individualized approach is recommended 



Who to screen

• Initial scan in women before the age of 65

• If the result is normal and low risk of osteoporosis, another scan is 
not needed for 15 years

• Men should be screened before the age of 70 years old

• By age of 50 if high risk of fractures e.g.
• Low body weight

• Hypogonadism (low testosterone level in men and low estrogen in women)



Who to screen

• If a person is at high rest of fracture, testing should start earlier and 
be done more frequently
• Risk factors includes

• Low body weight

• SMOKER

• History of fracture 



Management



Management

• The ultimate goal in osteoporosis is to prevent fragility fracture

• Calcium and Vitamin D supplementation are recommended in 
conjunction with anti-osteoporosis medications

• Exercise



Management

• Exercise

• Improve Strength, Endurance, Posture

• Maintain Bone Density

• Prevent Falls

• 30 Minutes Moderate Intensity Daily

• Post Fracture Rehab May Reduce Future Fracture



Anti-osteoporosis medication



Anti-osteoporosis medication

• Effective therapies are widely available and can reduce 
vertebral, hip and other fractures by 30% to 65% 

• even in patients who have already suffered a fracture 



Anti-osteoporosis medication



Anti-osteoporosis medication

• Bisphosphonates
• Alendronate (FOSAMAX®)

• Risedronate (ACTONEL®)

• Ibandronate (BONVIVA®)

• Zolendronate (ACLASTA®) 

• Hormone therapy
• Estrogen/ progestin

• SERMs
• Raloxifene (EVISTA®) 

• Stimulators of bone formation
• rh-PTH (FORTEO®)

• Mixed mode of action
• Strontium ranelate 

(PROTELOS®) 



Bisphoshponates - Zoledronic acid

• Attach to bones, prevent it from breaking down too much and protect it 
from further breakdown 
• Dosage: 5mg 

• Route: intravenous infusion 

• Frequency: once a year

• Important note: drink plenty of fluids before & after infusion

• Absolute contraindication 

• Allergic to bisphosphonates

• Patients with severe kidney problems CrCl: < 35ml/min

• Patients with severe hypocalcaemia

• Vitamin D deficiency



• Relative contraindication 
• Have jaw pain, swelling or numbness or loosening of the teeth
• Bed & chair bound
• Malignancy
• Multi-comorbidity
• Already on other BPs e.g. Zometa or anti-osteoporosis medication 

• Common side effects
• Flu-like symptoms e.g. fever, chills, headache, muscles and bones pain

• Rare side effects
• Osteonecrosis of  the jaw
• Acute kidney injury
• Atypical fracture of femur



Bisphoshponates

• Patients who did not need treatment in the first place 
• Discontinue Treatment 

• Lower risk patients, if DXA is stable/increasing 
• Consider a drug holiday after 3-5 years of treatment 

• Higher risk patients (fractures, corticosteroid Rx, very low BMD) 
• Consider a drug holiday after 10 years of therapy 

• May use teriparatide or raloxifene (but not another potent 
antiresorptive agent – ie. denosumab) during the holiday from 
bisphosphonates 



Parathyroid hormone - Denosumab



Parathyroid hormone - Denosumab
• A human igG2 monoclonal antibody
• Prevent RANKL (Receptor activator of nuclear factor kappa-Β ligand) from 

activating its receptor
• RANK, on the surface of osteoclasts and their precursors in order to inhibit 

osteoclast formation, function and survival

• Dosage: 60mg 

• Route: subcutaneous injection

• Frequency: once every 6 months

• Important note: schedule injections every 6 months to prevent rebound bone loss

• Absolute contraindication 
• Allergic to denosumab
• Patients with severe kidney problems CrCl: < 30ml/min or receiving dialysis
• Patients with severe hypocalcaemia



• Relative contraindication 

• Have jaw pain, swelling or numbness or loosening of the teeth

• Bed & chair bound

• Malignancy

• Multi-comorbidity

• Already on Xgeva or anti-osteoporosis medication 

• Common side effects

• Flu-like symptoms e.g. fever, chills, headache, muscles and bones pain

• Rare side effects

• Osteonecrosis of  the jaw

• Atypical fracture of femur

• Skin infections



FRAX

• Do you know what are your chances of getting fractures in 
next 10 years? 

•Go online FRAX site!





Fragility fracture 
• Fragility fractures, which result from low energy trauma, such as a fall 

from standing height or less, are a sign of underlying osteoporosis

• A patient who has sustained one fragility fracture is at high risk of 
experiencing secondary fractures, especially in the first two years 
following the initial fracture

• Common fragility fracture in elderly
• Vertebral compression fracture

• Fracture wrist

• Hip fracture



Secondary prevention – fracture liaison service



Healthy aging



Thank you


