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Introduction (Osteoporosis)

« Osteoporosis, often called the "silent disease," weakens bones, making them
fragile and more prone to fractures.

o It primarily affects older adults but can occur at any age. Women, especially
postmenopausal women, are at higher risk.

What is Osteoporosis?

e Itis a condition characterized by low bone mass and deterioration of bone
tissue.

« Bones become porous and less dense, increasing the risk of fractures,
especially in the hips, spine, and wrists.

Causes and Risk Factors

=

Age: Bone density decreases naturally with age.
2. Gender: Women are more likely to develop osteoporosis due to lower peak
bone mass and hormonal changes after menopause.
3. Lifestyle factors:
o Poor calcium and vitamin D intake.
o Lack of physical activity.
o Smoking and excessive alcohol consumption.
4. Medical conditions: Rheumatoid arthritis, thyroid disorders, and
gastrointestinal diseases.
5. Medications: Long-term use of corticosteroids.

Symptoms

o Osteoporosis is often asymptomatic until a fracture occurs.

« Signs may include:
o Back pain caused by fractured or collapsed vertebrae.
o Loss of height over time.
o A stooped posture.

Diagnosis

o Bone Mineral Density (BMD) test: The most common method is a DEXA
scan (dual-energy X-ray absorptiometry).
e Other tools: FRAX calculator to assess fracture risk.



Prevention

1. Nutrition:
o Adequate calcium intake (1,000-1,200 mg daily).
o Sufficient vitamin D (600-800 IU daily).

2. Exercise:
o Weight-bearing activities like walking or jogging.
o Strength training to improve bone density.

3. Lifestyle changes:
o Avoid smoking and limit alcohol consumption.
o Prevent falls by ensuring a safe home environment.

Treatment

« Medications:
o Bisphosphonates (e.g., alendronate).
o Hormone therapy or selective estrogen receptor modulators (SERMs)
for postmenopausal women.
o Denosumab and Teriparatide for severe cases.
e Supplements: Calcium and vitamin D to support bone health.
« Physical therapy: To improve strength, balance, and mobility.

Conclusion

o Osteoporosis is a manageable condition with early detection and proactive
care.

e A healthy lifestyle, combined with regular medical check-ups, can
significantly reduce the risk of fractures and improve overall quality of life.



The relationship between Osteoporosis and Cardiovascular Disease

Risk Factors between Osteoporosis and CVD

1.

Age:
o Both conditions are prevalent in older adults due to aging-related
changes.
Chronic Inflammation:
o Inflammatory markers (e.g., C-reactive protein) are elevated in both
osteoporosis and CVD.
Hormonal Changes:
o Postmenopausal estrogen deficiency increases the risk of both
osteoporosis and vascular calcification.
Vitamin D Deficiency:
o Low vitamin D levels impair calcium metabolism and may contribute
to cardiovascular dysfunction.
Lifestyle Factors:
o Sedentary behavior, poor diet, smoking, and excessive alcohol use
negatively impact bone and cardiovascular health.



Osteoarthritis
Osteoarthritis (OA) is a chronic disorder of synovial joints in which there is

progressive softening and disintegration of articular cartilage accompanied by new
growth of cartilage and bone at the joint margins (osteophytes), cyst formation and
sclerosis in the subchondral bone, mild synovitis and capsular fibrosis.

Risk factors

Joint dysplasia Disorders such as congenital acetabular dysplasia and Perthes’
disease presage a greater than normal risk of OA in later life.

Trauma Fractures involving the articular surface are obvious precursors of
secondary

Occupation There is good evidence of an association between OA and certain
occupations

Bone density It has long been known that women with femoral neck fractures
seldom have OA of the hip. This negative association between OA and
osteoporosis

Obesity The simple idea that obesity causes increased joint loading and therefore
predisposes to OA may be correct — at least in part.

Family history Women whose mothers had generalized OA are more likely to
develop the same condition.

Signs and Symptoms

Pain It is often quite widespread, or it may be referred to a distant site

Stiffness is common; characteristically it occurs after periods of inactivity, but
with time it becomes constant and progressive.

Swelling may be intermittent (suggesting an effusion) or continuous (with capsular
thickening or large osteophytes).

Deformity may result from capsular contracture or joint instability

Loss of function



Imagin

(narrgow%ng of the ‘joint space’) sclerosis of the subchondral bone under the area of
cartilage loss, cysts close to the articular surface, osteophytes at the margins of the
joint and remodelling of the bone ends on either side of the joint. Late features may
include joint displacement and bone destruction.

Complications

Capsular herniation Osteoarthritis of the knee is sometimes associated with a
marked effusion and hemiation of the posterior capsule (Baker’s cyst).

Loose bodies Cartilage and bone fragments may give rise to loose bodies, resulting
in episodes of locking.

Rotator cuff dysfunction Osteoarthritis of the acromioclavicular joint may cause
rotator cuff impingement, tendinitis or cuff tears.

Spinal stenosis Longstanding hypertrophic OA of the lumbar apophyseal joints
may give rise to acquired spinal stenosis. The abnormality is best demonstrated by
CT and MRI.

Spondylolisthesis In patients over 60 years of age, destructive OA of the
apophyseal joints may result in severe segmental instability and spondylolisthesis
(socalled ‘degenerative’ spondylolisthesis, which almost always occurs at L4/5).

Differential diagnosis of osteoarthritis

Avascular necrosis

Inflammatory arthropathies Rheumatoid arthritis, ankylosing spondylitis and
Reiter’s disease

Polyarthritis of the fingers

Diffuse idiopathic skeletal hyperostosis (DISH)

EARLY TREATMENT
(1) maintain movement and muscle strength; (2) protect the joint from ‘overload’;
(3) relieve pain; and (4) modify daily activities.
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INTERMEDIATE TREATMENT
Joint debridement (removal of loose bodies, cartilage tags, interfering osteophytes

or a torn or impinging acetabular or glenoid labrum) may give some improvement.
This may be done either by arthroscopy or by open operation

LATE TREATMENT
Realignment osteotomy
Joint replacement
Arthrodesis

OSTEONECROSIS

MAIN CONDITIONS ASSOCIATED WITH NON-TRAUMATIC
OSTEONECROSIS

Infections

* Osteomyelitis

* Septic arthritis
Haemoglobinopathy

» Sickle cell disease

Storage disorders

* Gaucher’s disease

Caisson disease

» Dysbaric osteonecrosis
Coagulation disorders

* Familial thrombophilia

» Hypofibrinolysis

* Hypolipoproteinaemia

* Thrombocytopenic purpura
Other

* Perthes’ disease

* Cortisone administration

* Alcohol abuse

* SLE (? increase in antiphospholipid antibodies)
* Pregnancy (? decreased fibrinolysis; ? fatty liver)
* Anaphylactic shock

* lonizing radiation

SLE, systemic lupus erythematosus



Clinical features
The earliest stage of bone death is asymptomatic; by the time the patient presents,

the lesion is usually well advanced. Pain is a common complaint. ‘click’ in the
joint, stiff and deformed. in advanced cases there may be fixed deformities.

Imaging

X-ray changes appear3 months after the onset of ischaemia , subchondral bone
sclerosis, thin fracture line just below the articular surface —the ‘crescent sign’, In
the late stages, collapsed

segment. necrotic portion separates from the parent bone as a discrete
fragment‘joint space’ retains its normal width because the articular cartilage is not
destroyed until very late.

MRI is the most reliable way of diagnosing marrow changes and bone ischaemia
at a comparatively early stage.

TREATMENT

EARLY OSTEONECROSIS

oral alendronate. reduce loading of weight-bearing joints may help osteotomy will
help to preserve the anatomy while remodelling proceeds. This approach is
applicable especially to the hip and knee.

INTERMEDIATE STAGE OSTEONECROSIS

there is structural damage and distortion of the articular surface realignment
osteotomy — either alone or combined with curettage and bone grafting of the
necrotic segment — has a useful role. arthrodesis will relieve pain and restore
stability.

LATE STAGE OSTEONECROSIS
Destruction of the articular surface may be give rise to pain and severe loss of
function

Three options are available:

(1) non-operative management, concentrating on pain control, modification of
daily activities and, where appropriate, splintage of the joint;

(2) arthrodesis of the joint, e.g. the ankle or wrist; or

(3) partial or total joint replacement, the preferred option for the shoulder, hip and
knee.



Sarcopenia

Definition:

Sarcopenia is a progressive and generalized skeletal muscle disorder
characterized by the loss of muscle mass, strength, and function, predominantly
affecting older adults.

e Origin of the Term:
Derived from the Greek words "sarx™ (flesh) and "penia™ (loss).

Epidemiology

e Prevalence:
Affects approximately 5-13% of people aged 6070 and up to 50% of those
aged 80 and above.

e Risk Factors:

Aging

Physical inactivity

Poor nutrition (especially protein deficiency)

Chronic diseases (e.g., diabetes, heart failure)

Inflammatory conditions

o O O O O

Pathophysiology

e Muscle Protein Synthesis Decline
e Hormonal Changes:
Decrease in growth hormone, testosterone, and estrogen levels.
e Inflammation:
Increased cytokines (IL-6, TNF-alpha).
o Neuromuscular Junction Degeneration
e Mitochondrial Dysfunction

Clinical Features

e Symptoms:
o Decreased muscle strength (e.g., difficulty rising from a chair)
o Reduced walking speed
o Fatigue
o Increased risk of falls and fractures
o Consequences:
o Loss of independence
o Increased morbidity and mortality
o Higher healthcare costs



Diagnosis

o Diagnostic Criteria (EWGSOP2):
1. Low muscle strength (handgrip strength test)
2. Low muscle quantity or quality (DXA, MRI, or CT scans)
3. Poor physical performance (gait speed test, Short Physical
Performance Battery)
e Screening Tools:
o SARC-F Questionnaire
o Bioelectrical Impedance Analysis (BIA)

Management Strategies

Exercise Interventions:
o Resistance training (most effective)
o Aerobic exercises
o Balance and flexibility training
e Nutritional Support:
o High-protein diet (1.2-1.5 g/kg/day)
o Vitamin D supplementation
o Omega-3 fatty acids
e Pharmacological Approaches:
o Ongoing research on hormone replacement therapy and anabolic
agents.
o Multidisciplinary Approach:
Incorporating physiotherapists, dietitians, and geriatricians.

Prevention

Lifelong Physical Activity

Balanced Diet from Early Adulthood
Regular Health Check-Ups

Fall Prevention Programs

Future Directions and Research

Biomarkers for Early Detection
Novel Therapeutic Agents

Gene Therapy Prospects
Personalized Medicine Approaches



Pathophysiology of Sarcopenia

1. Muscle Protein Synthesis Decline

o

As we age, there is a natural reduction in the body's ability to synthesize
new muscle proteins. This imbalance between muscle protein synthesis
and degradation leads to a net loss of muscle mass over time. Factors
contributing to this decline include reduced physical activity, inadequate
dietary protein intake, and decreased sensitivity to anabolic stimuli like
exercise or amino acids (a condition known as anabolic resistance).

2. Hormonal Changes

o

Growth Hormone (GH) Decline: GH plays a critical role in stimulating
muscle growth and repair. With aging, GH secretion decreases, leading
to reduced stimulation of muscle protein synthesis.

Testosterone Decline: Testosterone is an anabolic hormone that
promotes muscle mass and strength. Lower levels of testosterone,
particularly in men, are associated with muscle atrophy and decreased
physical performance.

Estrogen Decline: In women, post-menopausal estrogen decline
contributes to muscle loss and weakness. Estrogen plays a role in muscle
regeneration and metabolic regulation.

3. Inflammation

o

Chronic low-grade inflammation, also known as inflammaging, is
common in older adults. Elevated levels of pro-inflammatory cytokines
like Interleukin-6 (IL-6) and Tumor Necrosis Factor-alpha (TNF-a)
contribute to muscle degradation. These cytokines interfere with muscle
regeneration and promote protein breakdown by activating proteolytic
pathways, such as the ubiquitin-proteasome system.

4. Neuromuscular Junction Degeneration

@)

The neuromuscular junction (NMJ) is the critical site where motor
neurons transmit signals to muscle fibers to induce contraction. Aging
leads to the degeneration of NMJs, resulting in impaired nerve-to-
muscle communication. This causes muscle fibers to become
denervated, leading to muscle weakness and atrophy. Additionally,
motor neuron loss reduces the number of muscle fibers activated during
movement.

5. Mitochondrial Dysfunction

@)

Mitochondria are the powerhouses of cells, responsible for producing
energy (ATP) required for muscle contraction and repair. With age,
mitochondrial function deteriorates, leading to reduced energy
production and increased production of reactive oxygen species (ROS).
Excessive ROS causes oxidative stress, damaging muscle proteins,
lipids, and DNA, which accelerates muscle cell apoptosis (programmed
cell death) and contributes to sarcopenia



Septic arthritis

Definition: Septic arthritis is a painful infection in a joint that can come
from germs that travel through your bloodstream from another part of your
body. Septic arthritis can also occur when a penetrating injury, such as an
animal bite or trauma, delivers germs directly into the joint.

Infants and older adults are most likely to develop septic arthritis. People
who have artificial joints are also at risk of septic arthritis. Knees are most
commonly affected, but septic arthritis also can affect hips, shoulders and
other joints. The infection can quickly and severely damage the cartilage
and bone within the joint, so prompt treatment is crucial.

Treatment involves draining the joint with a needle or during surgery.
Antibiotics also are usually needed

Symptoms

Septic arthritis typically causes extreme discomfort and difficulty using the
affected joint. The joint could be swollen, red and warm, and you might
have a fever.

If septic arthritis occurs in an artificial joint (prosthetic joint infection),
signs and symptoms such as minor pain and swelling may develop months
or years after knee replacement or hip replacement surgery. In addition, a
loosening of the joint may occur, which causes pain while moving the joint
or while putting weight on the joint. Typically, the pain goes away when
at rest. In extreme cases, the joint may become dislocated

Causes

Septic arthritis can be caused by bacterial, viral or fungal infections.
Bacterial infection with Staphylococcus aurous (staph) is the most
common cause. Staph commonly lives on even healthy skin.

Septic arthritis can develop when an infection, such as a skin infection or
urinary tract infection, spreads through your bloodstream to a joint. Less
commonly, a puncture wound, drug injection, or surgery in or near a joint
— including joint replacement surgery — can give the germs entry into the
joint space.

The lining of your joints has little ability to protect itself from infection.
Your body's reaction to the infection — including inflammation that can
increase pressure and reduce blood flow within the joint — contributes to
the damage.



Risk factors
Risk factors for septic arthritis include:

Existing joint problems. Chronic diseases and conditions that affect your
joints — such as osteoarthritis, gout, rheumatoid arthritis or lupus — can
increase your risk of septic arthritis, as can previous joint surgery and joint
injury.

Having an artificial joint. Bacteria can be introduced during joint
replacement surgery, or an artificial joint may become infected if germs
travel to the joint from a different area of the body through the bloodstream.
Taking medications for rheumatoid arthritis. People with rheumatoid
arthritis have a further increase in risk because of medications they take
that can suppress the immune system, making infections more likely to
occur. Diagnosing septic arthritis in people with rheumatoid arthritis is
difficult because many of the signs and symptoms are similar.

Skin fragility. Skin that breaks easily and heals poorly can give bacteria
access to your body. Skin conditions such as psoriasis and eczema increase
your risk of septic arthritis, as do infected skin wounds. People who
regularly inject drugs also have a higher risk of infection at the site of
injection.

Weak immune system. People with a weak immune system are at greater
risk of septic arthritis. This includes people with diabetes, kidney and liver
problems, and those taking drugs that suppress their immune systems.
Joint trauma. Animal bites, puncture wounds or cuts over a joint can put
you at risk of septic arthritis.

Having a combination of risk factors puts you at greater risk than having
just one risk factor does.



Pathology

Once pathogens invade the joint, they trigger an acute inflammatory
response:

Neutrophils infiltrate the synovial membrane, releasing proteolytic
enzymes that damage cartilage and synovium.

Increased synovial fluid production leads to joint swelling and
effusion.

If untreated, cartilage destruction, fibrosis, and ankylosis (joint
fusion) may occur, leading to permanent disability.

Physical Therapy Management

Physical therapy plays a crucial role in the rehabilitation of patients recovering from
septic arthritis.

Acute Phase (During Medical Treatment)

Rest and Immobilization: Splinting may be used to protect the joint.
Pain Management: Modalities such as ice therapy and transcutaneous
electrical nerve stimulation (TENS) can be used.

Gentle Passive Range of Motion (ROM) Exercises: Helps prevent joint
stiffness without increasing inflammation.

Subacute Phase (After Infection Control)

Active-Assisted and Active ROM Exercises: To restore mobility without
overloading the joint.

Isometric Strengthening Exercises: Prevents muscle atrophy without
stressing the joint.

Gradual Weight-Bearing Activities: Encourages functional recovery,
especially in lower limb joints.

Chronic Phase (Rehabilitation & Functional Training)

Progressive Strengthening Exercises: Using resistance bands and light
weights to regain muscle strength.

Balance and Proprioception Training: Enhances joint stability and prevents
re-injury.

Gait Training (if Lower Limb Involvement): Ensures proper biomechanics
to reduce stress on affected joints.

Hydrotherapy: Water-based exercises reduce joint stress while improving
strength and mobility.

Patient Education: Emphasizing joint protection strategies, proper posture,
and avoiding excessive stress on the joint.



Brucellosis
Definition

Brucellosis, also known as Malta fever or undulant fever, is a zoonotic infectious
disease caused by bacteria of the genus Brucella. It primarily affects livestock but can
be transmitted to humans through direct contact with infected animals, consumption of
contaminated dairy products, or inhalation of infectious aerosols. The disease presents

with flu-like symptoms and can become chronic if not treated properly.

Etiology

Brucellosis is caused by various species of Brucella, including:

o Brucella melitensis (sheep and goats, most virulent for humans)
o Brucella abortus (cattle)

e Brucella suis (pigs)

« Brucella canis (dogs, rare in humans)

These Gram-negative, facultative intracellular bacteria are highly infectious and have a

predilection for the reticuloendothelial system.

Pathology

Brucella species invade the body through mucosal surfaces, spreading via the lymphatic
system and bloodstream. The bacteria target macrophages and monocytes, allowing
them to survive intracellularly and evade the immune system. Chronic infection can
lead to granulomatous inflammation in various organs, including the liver, spleen, bone

marrow, and joints.
Key Pathological Features:

e Granuloma formation
e Hepatosplenomegaly
o Osteoarticular involvement (sacroiliitis, spondylitis, arthritis)

e Chronic inflammation leading to fibrosis



Clinical Presentation

Brucellosis has a wide spectrum of symptoms that can be categorized as acute,

subacute, or chronic.
General Symptoms:

Fever (undulant, intermittent)

Night sweats with a characteristic "wet hay" odor

Fatigue and malaise

Weight loss

Myalgia and arthralgia
Organ-Specific Manifestations:

Musculoskeletal: Arthritis, sacroiliitis, spondylitis

Neurological: Neurobrucellosis (meningitis, encephalitis)

Cardiovascular: Endocarditis (rare but severe)

Hepatic & Splenic: Hepatomegaly, splenomegaly

Genitourinary: Epididymo-orchitis, prostatitis

Physical Therapy Management

Physical therapy plays a crucial role in managing brucellosis, particularly in cases
involving the musculoskeletal system. The goals of therapy include pain relief, mobility

restoration, and prevention of long-term disability.
1. Pain Management:

o Electrotherapy (TENS, ultrasound) for pain reduction

o Heat and cold therapy for localized inflammation
2. Joint & Muscle Rehabilitation:

e Range of motion (ROM) exercises to prevent stiffness
o Strengthening exercises, especially for affected joints

« Hydrotherapy for weight-bearing exercises in cases of severe arthritis



3. Postural & Functional Training:

e Ergonomic education to prevent strain
« Gait training in patients with sacroiliitis or spondylitis

o Assistive devices (canes, braces) if mobility is compromised
4. Education & L.ifestyle Modifications:

« Avoidance of strenuous activities during acute phases
« Nutritional guidance to prevent excessive weight loss and fatigue

o Psychological support for chronic cases with depression or anxiety

Brucellosis can affect the musculoskeletal system in several ways. The relationship

between brucellosis and musculoskeletal diseases in English includes:

1. Arthritis — Brucellosis can cause chronic arthritis, especially in large joints
such as the knee and hip.

2. Osteomyelitis — The infection may lead to bone inflammation, causing severe
and chronic pain.

3. Spondylitis — A common complication of brucellosis, leading to inflammation
of the spine, particularly in the lumbar vertebrae.

4. Myositis — In some cases, brucellosis may affect muscles, causing pain and
muscle weakness.

5. Fibromyalgia-like symptoms — Some patients with brucellosis experience

widespread muscle pain and fatigue similar to fioromyalgia.

Thus, brucellosis has a clear impact on the musculoskeletal system and can lead to

chronic pain and mobility issues if not treated properly.
Conclusion

Brucellosis is a serious infectious disease with multisystem involvement. While

medical management with antibiotics is the primary treatment, physical therapy is
essential in cases of musculoskeletal complications. A multidisciplinary approach,
including physicians, physiotherapists, and rehabilitation specialists, is crucial for

optimal patient outcomes.



Tuberculosis Arthritis

Definition Tuberculosis arthritis, also known as tuberculous arthritis, is a chronic,
progressive infection of the joints caused by Mycobacterium tuberculosis. It primarily
affects weight-bearing joints such as the hip, knee, and spine, leading to pain,
swelling, and joint destruction if left untreated.

Etiology Tuberculosis arthritis is caused by Mycobacterium tuberculosis, which
spreads hematogenously from a primary site, often the lungs. Risk factors include:

e Immunosuppression (HIV/AIDS, diabetes, malnutrition)
o Close contact with TB patients

« Poor socioeconomic conditions

e Chronic diseases that impair immunity

Pathology Tuberculosis arthritis is a form of extrapulmonary tuberculosis
characterized by:

Granulomatous inflammation with caseating necrosis
Synovial thickening due to inflammatory cell infiltration
Cartilage and bone destruction, leading to fibrous ankylosis
Formation of cold abscesses around the affected joint

Clinical Presentation

« Insidious onset with progressive joint pain and swelling

« Stiffness and limitation of movement

e Muscle atrophy due to disuse

o Low-grade fever, night sweats, weight loss (systemic symptoms)

« Radiographic findings: periarticular osteoporosis, joint space narrowing, and
bone erosion

Physical Therapy Management Physical therapy plays a crucial role in
preventing joint stiffness and restoring function after medical treatment. Key
interventions include:

« Acute phase: Immobilization with splints, pain management, and gentle
range-of-motion exercises
e Post-acute phase:
o Progressive mobilization and weight-bearing activities
o Strengthening exercises for periarticular muscles
o Hydrotherapy for pain relief and improved mobility
o Functional training to enhance daily living activities
e Long-term rehabilitation:
o Preventing joint deformities with assistive devices
o Patient education on posture and activity modifications



Pathophysiology of Tuberculosis (TB) Arthritis

Tuberculosis arthritis is a chronic, granulomatous infection of the joints caused by
Mycobacterium tuberculosis. It typically results from hematogenous spread from a
primary infection (such as pulmonary TB) or direct extension from an adjacent
infected tissue.

Pathophysiological Process

1. Primary Infection & Hematogenous Spread
o M. tuberculosis enters the body, usually through inhalation into the
lungs, leading to the formation of a primary focus (Ghon focus).
o The bacteria can enter the bloodstream (miliary TB) and disseminate to
various organs, including bones and joints.
o The immune system may initially contain the infection within
granulomas.
2. Joint Involvement
o TB arthritis commonly affects weight-bearing joints (hip, knee, ankle)
but can also involve the wrist, elbow, or shoulder.
o The bacteria invade the synovium, leading to synovitis, proliferation of
synovial tissue, and formation of caseating granulomas.
3. Granuloma Formation
o Activated macrophages and T-cells attempt to contain the infection by
forming granulomas, which consist of epithelioid cells, Langhans giant
cells, and central caseous necrosis.
o This immune response leads to chronic inflammation, synovial
hypertrophy (pannus formation), and progressive joint destruction.
4. Cartilage & Bone Destruction
o The inflammatory response releases proteolytic enzymes, leading to
cartilage destruction.
o Osteoclastic activity increases, causing bone erosion, joint space
narrowing, and eventual fibrous or bony ankylosis.
o Tuberculous abscesses (cold abscesses) may form, sometimes leading
to fistula formation.
5. Late-Stage Complications
o Progressive joint destruction results in deformities, stiffness, and
disability.
o Secondary bacterial infections can complicate the disease.

Conclusion Tuberculosis arthritis remains a significant global health issue, requiring
early diagnosis and a multidisciplinary treatment approach. While anti-tuberculosis
therapy is the cornerstone of treatment, physical therapy plays a vital role in improving
joint mobility and overall quality of life.



Spondylodiscitis: A Comprehensive Lecture

Introduction

Spondylodiscitis is a rare but serious condition that involves infection of the
intervertebral disc and adjacent vertebrae. It is a significant cause of spinal pain and
morbidity, often requiring prolonged medical treatment. This lecture will cover its
definition, etiology, pathology, clinical presentation, diagnostic methods, and physical
therapy management.

1. Definition of Spondylodiscitis

Spondylodiscitis refers to the simultaneous infection of the intervertebral disc (discitis)
and the adjacent vertebral bodies (spondylitis). It is a form of spinal osteomyelitis that
can lead to severe pain, neurological deficits, and spinal deformities if not treated

properly.

2. Etiology (Causes of Spondylodiscitis)

Spondylodiscitis can be caused by different types of infections, including bacterial,
fungal, parasitic, and viral infections. The most common causes include:

A. Bacterial Causes

« Staphylococcus aureus (most common pathogen, found in up to 60% of
cases)

« Streptococcus species

o Escherichia coli (especially in urinary tract infections that spread to the spine)

e Mycobacterium tuberculosis (causing Pott’s disease)

B. Fungal Causes

o Candida species
e Aspergillus species

C. Parasitic and Viral Causes

o Parasitic infections are rare but possible in immunocompromised patients.
« Viruses such as HIV may predispose individuals to spinal infections.



D. Risk Factors

e Immunosuppression (HIV/AIDS, chemotherapy, organ transplantation)
« Diabetes Mellitus

Intravenous drug use

Recent spinal surgery or invasive procedures

Chronic infections (e.g., endocarditis, urinary tract infections)

Older age (due to weaker immune response)

3. Pathology of Spondylodiscitis

The infection typically begins in the vertebral endplates, spreads to the intervertebral
disc, and then involves adjacent vertebrae. The disease progression follows these
steps:

1. Hematogenous Spread
o The most common route; bacteria or fungi travel through the
bloodstream from other infected sites (e.g., urinary tract, lungs).
2. Direct Inoculation
o Ocecurs due to spinal surgery, injections, or trauma.
3. Contiguous Spread
o Infection spreads from nearby structures (e.g., infected psoas muscle or
retroperitoneal abscess).

Pathophysiological Consequences

o Disc destruction leading to instability

o Vertebral collapse causing kyphosis

e Spinal cord compression resulting in neurological deficits
o Formation of abscesses (epidural, paravertebral)



4. Clinical Presentation

A.

Symptoms

Severe back pain (most common symptom, unrelieved by rest)

Fever and chills (present in infectious cases)

Night sweats (especially in tuberculosis-related spondylodiscitis)
Neurological symptoms (numbness, weakness, radiculopathy, paralysis in
severe cases)

Weight loss and general malaise

. Physical Examination Findings

Localized spinal tenderness

Limited range of motion

Signs of neurological impairment (e.g., reflex changes, weakness)
Postural abnormalities (kyphosis in chronic cases)

. Diagnosis of Spondylodiscitis

. Laboratory Tests

Complete Blood Count (CBC): Elevated white blood cells (WBC)
Erythrocyte Sedimentation Rate (ESR) & C-Reactive Protein (CRP):
Increased levels indicate inflammation

Blood Cultures: To identify the causative organism

Tuberculosis Testing: PPD test, Quantiferon-TB Gold

. Imaging Studies

Magnetic Resonance Imaging (MRI) — Gold Standard
o Shows inflammation, abscess formation, and spinal cord compression
X-ray: May show vertebral destruction in later stages
CT Scan: Useful for bony changes and guiding biopsy
Bone Scintigraphy (Nuclear Scan): Used when MRI is not available

. Biopsy & Microbiological Testing

CT-guided biopsy helps confirm the diagnosis and determine appropriate
antibiotic treatment.



6. Physical Therapy Management

A. Goals of Physical Therapy

Pain reduction

Restoration of spinal mobility

Prevention of complications (e.g., muscle atrophy, contractures)
Improvement of functional independence

B. Phases of Physical Therapy

1. Acute Phase (Hospitalization Stage)

Bed Rest & Pain Management: Short-term immobilization with braces if
needed

Gentle Mobilization: Assisted movements to prevent complications of
prolonged bed rest

Breathing Exercises: To prevent respiratory infections in bedridden patients

2. Subacute Phase (After Infection Control)

Gradual Mobilization:

o Progressive weight-bearing activities

o Strengthening exercises for core and back muscles
Manual Therapy:

o Gentle spinal mobilization

o Soft tissue release techniques

3. Chronic & Rehabilitation Phase

Postural Training: Correction of spinal alignment
Balance and Coordination Exercises: Reducing fall risk
Endurance Training: Low-impact aerobic exercises (e.g., walking,
swimming)
Patient Education:
o Proper body mechanics
o Lifestyle modifications (e.g., weight management, smoking cessation)

C. Use of Assistive Devices

Spinal braces (TLSO brace) for temporary support
Walking aids if there is neurological weakness



7. Prognosis & Long-term Considerations

« Early diagnosis and treatment lead to good outcomes.
o Delayed treatment may result in severe complications such as:
o Chronic pain
o Neurological deficits
o Spinal deformities
o Multidisciplinary approach (physicians, physical therapists, and
rehabilitation specialists) ensures the best recovery.

8. Conclusion

Spondylodiscitis is a complex and potentially life-threatening condition that requires
early detection and a comprehensive treatment approach. Physical therapy plays a
crucial role in recovery, helping patients regain function and prevent long-term
disability. By combining medical management with rehabilitation strategies, we can
significantly improve the quality of life for affected individuals.



Osteonecrosis
Introduction

Osteonecrosis, also known as avascular necrosis (AVN), is a pathological condition
characterized by the death of bone tissue due to inadequate blood supply. This leads
to bone collapse, joint dysfunction, and severe pain. Commonly affected sites include
the femoral head, humeral head, and knee. This lecture will discuss the etiology,
pathophysiology, clinical manifestations, diagnostic modalities, and current
management strategies for osteonecrosis.

Etiology and Risk Factors

Osteonecrosis can be classified into two main categories: traumatic and non-
traumatic.

Traumatic Causes:

1. Fractures and Dislocations: Femoral neck fractures and hip dislocations
disrupt the blood supply to the femoral head.

2. Surgical Interventions: Procedures like total hip replacement can lead to
vascular injury.

Non-Traumatic Causes:

1. Corticosteroid Use: High doses or prolonged use of corticosteroids can lead
to lipid deposition and microvascular damage.

2. Alcohol Abuse: Chronic alcohol consumption induces fat embolism, leading
to ischemia.

3. Sickle Cell Disease: Sickled erythrocytes occlude small blood vessels,
reducing oxygen supply.

4. Autoimmune Disorders: Conditions like lupus erythematosus contribute to
endothelial dysfunction.

5. Thrombophilic Disorders: Hypercoagulability increases the risk of
microvascular occlusion.



Pathophysiology

The fundamental mechanism of osteonecrosis is vascular compromise, which leads
to ischemia and subsequent bone necrosis. The stages include:

1. Vascular Occlusion:
o Trauma, embolism, or endothelial dysfunction leads to disruption of
blood flow to the affected bone region.
o This results in local hypoxia and impaired oxygen delivery.
2. Cellular Necrosis:
o Osteocytes, bone marrow cells, and hematopoietic cells undergo
apoptosis due to sustained ischemia.
o Release of inflammatory cytokines further exacerbates tissue damage.
3. Reparative Phase:
o Inan attempt to repair the damaged tissue, the body initiates
neovascularization and bone remodeling.
o However, inadequate or disorganized angiogenesis leads to weak bone
formation and resorption.
4. Subchondral Collapse:
o The necrotic bone weakens structurally and collapses under
mechanical stress.
o Overlying cartilage loses support, leading to joint surface deformation
and secondary osteoarthritis.

Clinical Presentation
Symptoms depend on the affected bone and disease stage:

o Early Stages: Asymptomatic or mild pain with activity.

e Progressive Disease: Persistent pain at rest, restricted range of motion.

o Advanced Disease: Joint collapse, severe disability, and secondary arthritis.
Commonly affected sites and their symptoms:

e Hip (Femoral Head): Groin pain, limping, and limited hip rotation.

e Kbnee: Pain localized to the medial or lateral condyles.
e Shoulder (Humeral Head): Shoulder pain and decreased arm abduction.



Diagnostic Modalities

1. Imaging Studies:
o X-ray: Detects late-stage changes such as sclerosis and subchondral
collapse (Crescent Sign).
o MRI: Most sensitive for early detection; shows bone marrow edema
and necrotic lesions.
CT Scan: Useful for assessing bone structure integrity.
Bone Scintigraphy: ldentifies early-stage ischemia using radionuclide
uptake.
2. Laboratory Tests:
o Not diagnostic but may help identify underlying conditions (e.qg., lipid
profile, coagulation studies, inflammatory markers).

Management Strategies

Non-Surgical Treatment:

1. Medications:

o Bisphosphonates: Slow bone resorption and delay progression.

o Statins: Reduce fat embolism risk in steroid-induced AVN.

o Anticoagulants: Used in thrombopbhilic patients.

o Pain Management: NSAIDs and analgesics for symptom relief.
2. Physical Therapy & Lifestyle Modification:

o Weight-bearing restriction to reduce joint stress.

o Physiotherapy to maintain joint mobility.

o Cessation of corticosteroid and alcohol use.

Surgical Treatment:

1. Core Decompression:
o Indicated in early stages to relieve intraosseous pressure and enhance
revascularization.
2. Bone Grafting:
o Autologous or allogeneic grafts support bone regeneration.
3. Osteotomy:
o Bone realignment to redistribute mechanical load.
4. Total Joint Arthroplasty (TJA):
o Required for end-stage osteonecrosis with joint collapse.



Prognosis and Future Perspectives

The prognosis of osteonecrosis depends on early diagnosis and intervention. If
untreated, the condition can lead to debilitating arthritis and joint destruction. Future
research focuses on:

e Regenerative Medicine: Stem cell therapy and tissue engineering.

e Gene Therapy: Targeting angiogenesis-related genes for vascular repair.

e Advanced Imaging Techniques: Improved early detection through molecular
imaging.

Conclusion

Osteonecrosis is a serious condition requiring prompt diagnosis and management to
prevent joint destruction. A multidisciplinary approach, including medical therapy,
physical rehabilitation, and surgical intervention, plays a critical role in optimizing
patient outcomes. Ongoing research into regenerative therapies and novel
pharmacologic treatments offers hope for improved management in the future



