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1. What are the lines of defense in the human body?
The human body uses defense mechanisms to protect itself from any nonspecific or specific deleterious agents. As such, the mechanisms in the body are categorized into three, namely the first, second, and third lines of defense. Primarily, the first line of defense is an innate impediment encompassing the mucous membranes or skin, whereby they block invading harmful pathogens or bacteria from entering the tissues. Furthermore, saliva or tears are concomitant mechanical barriers comprising chemicals and enzymes that impair or inactivate toxic substances. Conversely, the second line of defense entails nonspecific approaches to inflammation and phagocytosis. In this light, inflammation involves a series of occurrences envisioned to localize the impacts of either an injury or a risky mediator in the body. On the other hand, phagocytosis encompasses the process by which macrophages and a leukocyte accidentally overwhelm and abolish foreign matter or bacteria. It is worth mentioning that nonspecific mediators that safeguard healthy cells against viruses are called interferons. Additionally, the third line of defense is the specific defense technique in the body that activates the generation of distinctive antibodies after exposure to particular matters. Permeability
2. Diagram the cycle of inflammation
When an injury ensues, the body’s tissues release chemical mediators that lead to vasodilation. Resultantly, this expedites increased capillary permeability, whereby proteins, water, and electrolytes shift from the capillaries into the ECF, causing edema. Conversely, the leukocytes disseminate to the location of the injury, whereas the macrophages begin the phagocytosis process by which they inundate and damage debris at the injury site. At the same time, they prepare for the healing process, and the cycle of inflammation continues. Below is a diagram of the inflammation cycle.



3. Complete the following table related to inflammation.
	Causes
	Infection, cuts, sprains, infarction, alkali, splinters, allergic reactions, ischemia, extreme cold or heat, minor burns, and insect bites.

	Local Manifestations
	The movement of fluid and protein precipitates Edema into the interstitial compartment. Redness is triggered by increased blood flow into the impaired region. Hemorrhagic exudate may manifest if the blood capillaries have been destroyed. An abscess occurs in a solid tissue since it is a contained pocket of pus. Pain is a local manifestation induced by the elevated fluid pressure on the nerves and little irritation of the nerves by bradykinins.

	Systemic Manifestations

	Mild malaise, fatigue, anorexia, trifling fever, and headache.

	Impact of Chronic Inflammation
	Deep ulcers because of austere inflammation caused by tissue erosion. Rheumatoid arthritis with intermittent exacerbations of acute inflammation. 


4. Describe the primary versus secondary intention of wound healing.
Essentially, in primary intention, the dermal edges of the wound are closely re-estimated. As such, the restoration of continuity happens unswervingly with insignificant scar formation and tissue granulation. In most cases, the wound heals, resulting in a complete return to normal function. Furthermore, primary intention occurs in four phases, namely, homeostasis, inflammation, proliferation, and restoration. In the homeostasis stage, the cytokines and platelet activity creates hematoma, triggering vasoconstriction. Per se, this process localizes blood loss in the affected site. As a result, the adjacent wound boundaries simplify the formation of a clot, preventing wound infection. During the inflammation stage, a cellular inflammatory response eradicates the cell fragments and pathogens. Cytokines are discharged in the proliferation phase by the inflammatory cells, leading to the escalation of fibroblasts and the materialization of granulation tissue. Besides, the fibroblasts produce collagen, which facilitates the closure of the wound. The last stage involves wound remodeling in which the collagen fibers are placed within the wound to strengthen, the area and the fibroblasts undergo apoptosis. Remarkably, secondary intention entails an open wound left to heal, fill in, and close up innately. As such, this type of wound healing necessitates constant dressing at the site of the injury. More importantly, it transpires in four steps, including hemostasis, wherein a fibrin mesh fills the wound, followed by an inflammatory response that aids in removing harmful substances. Consequently, the granulation tissues fill the wound, and the epithelia proliferate, regenerate and cover the wound. Per se, the inflammatory response, later on, starts to resolve, precipitating wound healing.
5. What are the factors that can impact healing and/or cause dysfunctional healing?
Notably, factors influencing healing include the paucity of infection or aggravated trauma to the site, efficacious circulation, proper nutrition, youthfulness, and a clean-intact wound. Factors that can cause dysfunctional healing include chronic illnesses like type 2 diabetes, extended use of glucocorticoids, anemia, dehydration, infection, mature age, chemotherapy, poor circulation, and irritation.
Musculoskeletal
1. What are the different types of fractures and their descriptions? What type of injury is likely to cause each type of fracture?
There are different types of fractures that are likely to occur in an individual: 
· Complete fracture: it is a type of fracture that leads to the bone separating into two or more pieces. It can result from trauma or a fall.
· Incomplete fracture is a type of fracture that results in partial breakage of the bone. An example of an injury that can cause an incomplete fracture is a greenstick fracture.
· Closed fracture is a type of fracture in which the skin isn’t broken at the site of the fracture. An example of an injury that results in a closed fracture is a fall.
· Compound/open fracture: it is a type of fracture that results in breaking through the skin and damaging the soft tissues. A gun injury is an example of injuries that can result in this type of fracture. 
· Segmental fracture: it is a type of fracture in which a bone breaks into several large bone fragments separate from the bone of the fractured bone. An example of an injury that can result in this type of fracture is injuries occurring following a car accident.
· Simple fracture: it is a type of fracture that results from excessive force or impact on the bone. Injuries resulting from the use of excessive force is an example that can result in this type of fracture. 
· Comminuted fracture: this is a type of fracture that is characterized by multiple fracture lines and bone fragments.
· Transverse fracture is a type of fracture across the bone and can result from injuries occurring from falls or car accidents.
· Linear fracture is a type of fracture that occurs along the axis of the bone including one occurring from a blunt force trauma.

2. What can occur with improper reduction or immobilization in fractures?
Improper reduction or immobilization of fractures can result in:
· Nonunion: which is the failure of the bone ends to grow and heal.
· Delayed union is a type of fracture in which the bone produces new tissue, although it occurs within the course of a month. 
· Malunion is when a fractured bone heals in an abnormal position resulting in the impaired function of the bone or limb.

3. What factors impact the healing of the bone?
There are various factors that impact the healing of the bone including:
· The degree of bone loss,
· Are of bone affected,
· Degree of the immobilization of the fracture,
· Disruption of the vascular supply,
· Age of the patient,
· General health of the individual,
· Nutrition of the patient.
4. What are sprains, strains, and avulsions, and what are their signs and symptoms?
· Sprain: it is the stretching or tearing of ligaments. Signs and symptoms include:
· Swelling, pain, bruising, limited movement ability.
· Strains: it is an injury to the muscle or tendon. Signs and symptoms include:
· Tenderness or pain, limited motion, swelling, bruising, muscle spasms. 
· Avulsions: it is an injury in which a body structure is torn off by either trauma or surgery. Signs and symptoms include:
· Swelling, bruising, a popping or cracking sound, difficulties moving your limb, limping or inability to walk, muscle pain.

5. What is the difference between dislocation and subluxation, and what are the signs and symptoms of each?
Dislocation: it is an injury to a joint that leads to the separation of two adjourning joints. The signs and symptoms of dislocation include:
· Swollen or discoloration, intense pain, limited ability to move, tingling at the joint, or the joint is visibly deformed or out of place. 
Subluxation: it is a partial dislocation within the body. 
Signs and symptoms include:
· Swelling, reduced mobility, balance issues, stiffness, numbness or tingling, feelings or instability around a joint, pain near the impacted joint. 
6. What is the pathophysiology of repetitive strain injuries?
Granulation tissues and inflammation develop at the site of the wound. As a result, the collagen fibers are designed to form connections with the current tissue or tendon. The prompt retention of specific movements hampers with circulation to the site, impairing soft tissues with snowballing impacts due to repetitive activity. In particular, stress on the soft tissue or tendon elevates the risk of repetitive injury, leading to an open wound triggered by the reopening of the tear and growth of superfluous fibrous tissue. This in turn, causes pain, decreased flexibility, numbness, and weakness causing interference with sleep patterns and disability.
7. Osteoporosis
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	Osteoporosis is a pervasive metabolic bone syndrome that entails a decrease in bone density and mass. Furthermore, it is characterized by the loss of bone mineralization and configuration. Circa ten million U.S residents are postulated to have low bone mass, making them susceptible to osteoporosis. It is important to note that women are at elevated risk compared to their counterparts. However, more men are diagnosed with osteoporosis compared to women. Furthermore, it occurs in twofold categories. Primary osteoporosis encompasses senile, postmenopausal, and idiopathic. On the other hand, secondary osteoporosis trails a primary ailment like Cushing syndrome and affects both female and male gender.
	It involves an intricate interplay of extrinsic, inherent, and lifestyle rudiments that increases the risk of acquiring osteoporosis. For instance, during the incessant bone remodeling activity, osteoclastic bone resorption surpasses osteoblastic bone formation, precipitating brittle and thin bones that fracture easily. Furthermore, gut micrbiome, short fatty acids, damaged intestinal barrier, and poor nutrient absorption impair the function of immune cells leading to disproportionate bone formation and resorption causing osteoporosis.
	Modifiable risk factors include vitamin D and calcium intake, alcohol consumption, smoking, physical inactivity, obesity, anorexia, and medication use. On the other hand, non-modifiable risks include female anatomy, race, ethnicity, family predisposition, age, and a petite frame.
	Hunched back, back pain, and loss of height.


8. Osteomyelitis
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	This is inflammation that happens in the bone and can be induced by an infection in another part of the body that disseminates to the bone. More so, it can be a bone infection resulting from an injury. It is more prevalent in toddlers, although it can occur at any age. Osteomyelitis is caused by an infecting organism that spreads through the bloodstream or from adjacent tissue. 
	The blood vessels occlude, inducing bone necrosis and local dissemination of the infection. Per se, the infection may proliferate through the bone cortex and spread under the periosteum. This process contributes to the creation of subcutaneous abscesses that may cesspit naturally through the skin.
	Uncontrolled diabetes, sickle cell disease, recent injury, peripheral artery ailment, orthopedic surgery, chemotherapy, hypertension, poor blood circulation, and cigarette smoking.
	Fatigue, localized bone pain, fever, redness, swelling, general malaise, chills, and warmth over the site of infection.


9. Osteoarthritis
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	It is the most prevalent type of arthritis globally, typically referred to as a degenerative joint syndrome. It affects numerous tissues of the joint due to its inflammatory elements arising from the biochemical metabolism of the articular cartilage in the synovial joints. Specifically, it implicates the entire joint organ including the articular cartilage, synovium, and subchondral bone.
	Osteoarthritis occurs as a result of the degradation of the cartilage and bone restoration caused by an active response of the chondrocytes in the articular cartilage coupled with the inflammatory cells in the neighboring tissues. Hence, the surface becomes damaged and irregular, leading to joint movement interference. Secondary inflammation may manifest on the adjacent tissues as a reaction to modified movement and stress on the joint.
	Advanced age, female gender, bone aberrations, incessant stress, and obesity. 
	Stiffness, edema, bone tremors, pain, grating sensation, and rigidity.


10. Rheumatoid arthritis
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	This is an inflammatory and autoimmune disorder in which, the body’s immune system invades uninfected cells in the body inadvertently resulting in painful swelling in the affected part of the body.  Per se, it attacks numerous joints concurrently.
	Rheumatoid arthritis occurs subtly with general incorporation of the small joints like the fingers, ensued by inflammation and damage of auxiliary joints. More so, the austerity of this disorder depends on the magnitude of inflammation and its growth briskness. Additionally, rheumatoid arthritis develops after an anomalous response that induces inflammation of the synovial membrane, elevated permeability, and exudate resulting in a common red, painful, and swollen joint.
	Gender, smoking, morbid obesity, genetics
	Fatigue, anorexia, swelling, stiffness, pain, warm and tender joints.


11. Juvenile rheumatoid arthritis
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	This is the most prevalent form of arthritis in children below sixteen years. Its symptoms may persist for more than six weeks. Juvenile rheumatoid arthritis may affect numerous or few joints and the symptoms may manifest throughout the body.
	It occurs acutely with complete involvement of large joints. The systemic impacts are more noticeable such that the rheumatoid nodules are absent. Additionally, antinuclear antibodies are involved in the process. Intricate connections between immune cells trigger the cascade leading to several symptoms such as pain.
	Exposure to environmental toxins and cigarette smoke, as well as maternal work-related exposure.
	Stiffness, rash, pain, swelling, iris inflammation, uveitis, and swollen lymph nodes.


12. Septic arthritis
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	It is a painful joint infection that is caused by germs that travel through the bloodstream from another part of the body. Notably, it can also be caused by a penetrating injury.
	It develops in a single joint whereby it swells and reddens with a reduced range of movement. Additionally, the gonococcus or staphylococcus cause infection. Therefore, septic arthritis develops when bacteria disseminate into the vascular synovial membrane.
	Diabetes, HIV, alcoholism, mature age, IV drug use, and lung disease.
	Joint pain, fever, swelling, warmth, redness, and poor movement range.



13. Ankylosing spondylitis
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	It is a lingering gradual inflammatory complication that has a great impact on the sacroiliac joints in the intervertebral spaces and the costovertebral joints of the axial skeleton. Albeit this condition is prevalent in men, women have a peripheral joint involvement that is grander in men. Per se, it varies in severity and affects people between the ages of 20 to 30 years.
	Inflammation occurs in the vertebral joints, followed by calcification and fibrosis of the joints which precipitates poor mobility and ankyloses of the joints. It is important to note that inflammation initiates in the lower back and continues up the spine causing a poker back. Kyphosis is cultivated due to postural modifications required by the loss of flexibility and standard spinal curvature. The decline in rib activity caused by calcification limits lung expansion inducing this condition.
	Bacteria, genetics, early adulthood, late adolescence, and exposure to pollutants.
	Morning stiffness, low back pain, rigidity, fatigue, weight loss, uveitis, fever, and an impaired spine.


14. Gout
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	This is a pervasive type of painful inflammatory arthritis. It affects one joint at a time and it can impact anyone. Episodes of gout can happen abruptly, making one feel like their big toe is on fire.
	It is precipitated by deposits from urate crystals and uric acid in the joint, giving rise to an inflammatory response. Additionally, uric acid is excreted through the kidneys as a waste product of purine metabolism. The imbalance of this process may lead to the development of hyperuricemia which results in increased levels of primary gout. Moreover, acute inflammation progresses from the deposits of the uric acid, damaging the articular cartilage and causing inflammation.
	Overweight, diet, untreated hypertension, family history of gout, male gender, and recent trauma or surgery.
	Serious bouts of pain, redness, tenderness, swelling, and hot joint.


15. Fibromyalgia
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms

	It is a condition characterized by extensive musculoskeletal pain and stiffness that affects the tendons, muscles, and adjacent soft tissues.
	The cause is akin to modified central neurotransmission leading to elevated soft tissue sensitivity to substance P encompassed in pain sensation.
	Female gender, family predisposition, lupus, repetitive injuries, sleep deprivation, and obesity.
	Cognitive problems, fatigue, widespread pain, anxiety, pain, insomnia, stiffness, irritable bowel disorder, and headache.


16. What are the different types of muscular dystrophy?
Muscular dystrophy is a cluster of inherited ailments categorized by skeletal muscle degeneration. These disorders vary in form of inheritance, age at inception, rate of advancement, and section affected. The diverse types include, Duchenne and Becker which are precipitated by mutations in the same gene. Myotonic, Limb-Girdle, Facioscapulohumeral, congenital, distal, oculopharyngeal, emery-Dreyfuss, and collagen type VI-associated disorders.
17. What is the pattern of inheritance of muscular dystrophy?
Some types of Emery- Dreyfuss muscular dystrophy are carried by the female parent. The Duchenne containing a variant –Becker form has an X-linked recessive inheritance. They affect 50% of male children of women who carry the genetic flaw. Conversely, females who inherit their mother’s defective X chromosome are less predisposed to austere illnesses than males.
18. What is the pathophysiology of muscular dystrophy? What are the signs and symptoms?
The pathophysiology is common in all forms of muscular dystrophy. As such, the dearth of dystrophin causes necrosis and deterioration of the cell. On the other hand, the skeletal muscle fibers are replaced by fibrous connective tissue which leads to a gradual loss of muscle function. The signs and symptoms include regular falls, waddling gait, muscle pain, motor weakness is concomitant to Duchenne muscular dystrophy, infections, learning disabilities, and large calf muscles. 
Laboratory Studies
	Test Name/ Level Being Measured
	What Does It Test in Layman’s Terms
	Normal Range
	What Do Abnormal Results Indicate? (Include Both Low and High When Applicable)


	Sedimentation rate (ESR)
	It detects an inflammatory activity in the body.
	Women: 0 to 29mm/hr.
Men: 0 to 22mm/hr.
	High abnormal results confirm that an individual has a disease that causes the body to be inflamed.
Low abnormal results show blood disorders such as sickle cell anemia or polycythemia.

	CRP
	It detects inflammation triggered by an infection
	Less than 10mg/L
	Low findings demonstrate that the inflammation is reducing and the treatment is effective. High results are an indication of acute inflammation.

	hs-CRP
	It detects inflamed blood vessels.
	Less than 10mg/L
	High results show elevated inflammation levels. 
Low abnormal results are a clear indication of a low risk of developing a cardiovascular illness.

	Rheumatoid factors
	They precipitate the production of proteins by the immune system that can invade uninfected tissues in the body. 
	Less than 15 IU/mL
	High results indicate that a person has rheumatoid arthritis, while low abnormal results show that an individual does not have an autoimmune disease.

	Uric Acid

	Aid in the diagnosis of gout.
	3.5-7.2 mg per deciliter
	Low results confirm the diagnosis of Wilson’s disease. High results show gout, cancer, and kidney disease.

	Vitamin D

	Determines the incidence of bone weakness, calcium anomalous metabolism, or bone malformation.
	Between 20-40 ng/mL
	High abnormal results suggest the manifestation of kidney issues.
Low results indicate calcification which causes loss of bone density, resulting in osteoporosis and a high risk of fractures. 


Diagnostic Tests
	Test Name
	Test Description
	What Do the Findings Mean?

	Electromyogram
	Measures electrical activity or muscle response.
	There are issues with the nerve to muscle signal transmission. They may also mean there nerve or muscles are dysfunctioning. 




Injury


The cells release chemical mediators


Vasolidation that facilitates elevated blood flow


Increased capillary absorbency


Leukocytes shift to the location of injury


Macrophages start the phagocytosis process


The macrophages in turn inundate and damage at the area , prparing for healing
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