
BIOL 2510 Learning Objectives 5CD

Lecture 5C
1. Contrast the four degrees of burn injury with respect to appearance of the injury and the layers and structures of the skin damaged.
	degree
	Appearance 
	The layers and structures

	First Degree Burns 
	 No loss of pigmentation. 
	the outermost layers of the epidermis

	Second Degree Partial Thickness Burns and

Second Degree Deep Partial
	Appear red to pale ivory depending on the state of dermal blood vessels

Appear large areas of waxy white tissue surrounded by light pink or red tissue.
	the epidermis and upper part of the dermis


the entire dermis and the epidermis 

	Third Degree Burns
	Appears white, cherry red, or black.
	Epidermis, dermis, and underlying subcutaneous tissue.

	Fourth Degree Burns
	Appears dry, charred, and mottled.
	The dermis and involve muscle, bone, or both.




2. Compare the use of the Rule of Nines and the Lund Browder chart to calculate the %TBSA affected by a burn. Use the example of a serious burn to one entire lower extremity.
	Rule of Nines 
	The Lund Browder chart

	Less accurate in identifying TBSA 
faster and more convenient to use for adult burn patients in emergency situations
not accurate for children or for obese people
	are more accurate in identifying TBSA
Not faster and more convenient to use for adult burn patients in emergency situations
 accurate for children or for obese people


 Example Bilateral third-degree burn of the legs: lower limb salvage with dermal regenerative matrix

3. Define the specific clinical definition of a major burn.
Is defined as a burn covering 25% or more of total body surface area.

4. Explain how ion pump failure leads to “sick cell syndrome” in burn injury.
It happens when Potassium leaks out of cells due to sodium potassium pump failure causing sick cell syndrome.

5. Describe the etiology and pathogenesis of capillary leak syndrome and burn shock.
 The extra interstitial fluid is exposed to the atmosphere in the burn wound area. This leads to extensive evaporation of body fluid, further contributing to burn shock. The extra interstitial fluid internally results in systemic edema. Daily evaporative fluid loss is in the range of 20 times normal during the acute phase of burn shock with gradual decline until wound closure occurs.  Loss of circulatory volume leads to reduced cardiac output.
6. Use the Parkland formula to determine the proper amount and schedule of fluid resuscitation in the case of a serious burn injury. Use the example of a 60 kg patient with a 40% TBSA burn.
Volume (mL) = 4 x body mass in kg x %TBSA of the burn
Therefore volume (ml) =4 x 60 kg x 40 =9600 ml (9.6 l) in 24 hours 


7. List the three components of phase 2 burn care (patient care after burn shock subsides).
The Hypermetabolic State
 Negative Nitrogen Balance
Acidosis
8. Explain why evaporation of body fluid from a burn site causes loss of body heat loss.
Because evaporation causes the water molecules with the highest kinetic energy to leave the body surface as they transition from the liquid to the vapor state to the atmosphere causing loss of body heat.

9. Describe the etiology, pathogenesis and treatment of the hypermetabolic state associated with burn injury.
The hypermetabolic state is triggered by massive release of epinephrine and norepinephrine from the adrenal glands in to the blood which is characterized by a higher level of catabolic reactions compared to anabolic reactions. Catabolic reactions are exothermic so they release heat to the surroundings. Aerobic cellular respiration is the catabolism of glucose consuming huge amounts of oxygen, about 150% of normal. Thus the entire body is affected. The heart rate also climbs (120-140 bpm) and thus demands even more oxygen.
10. Explain why the hypermetabolic state causes the body to lose nitrogen.
Because during severe stress patients become insulin-resistant and bodies must then rely on fats and proteins for the source fuel molecules. Triglyceride fats are converted to glycerol and fatty acids therefore Fatty acids are converted to acetyl CoA for Krebs’s cycle. Muscle proteins, are hydrolyzed, and their amino acids are converted to acetyl CoA or other Krebs’s Cycle molecules making the amino acids to be removed before they are converted to fuel molecules. The amine groups (NH2) are then used to synthesize nitrogen compounds (urea, uric acid) that are regularly excreted in the urine.
11. Describe the nutritional treatment of the negative nitrogen balance that occurs in severe burn injuries.
Use of propanolol, a beta blocker, blocks beta adrenergic hormone receptors for epinephrine and norepinephrine which reduces resting heart rate and energy expenditure and improves net muscle protein synthesis causing the negative nitrogen balance.
12. Provide two reasons why burn injury (burn shock) leads to metabolic acidosis.
Because the low blood pressure and low cardiac output during burn shock means that many cells will not receive enough oxygen for cellular respiration making them use anaerobic respiration to survive. Thus they will produce lactic acid and it will enter the blood causing metabolic acidosis.
When kidneys are often damaged by the decreased the blood supply during burn shock also suffer during hypermetabolism when the blood contains excessive amounts of fat and protein fuel molecules causing metabolic acidosis.
13. Describe the consequences of serious burn injury for the cardiovascular, respiratory, urinary and immune systems.
	
	consequences of serious burn injury

	Cardiovascular
	 Causes parallel the gradual reduction in blood volume.
Causes metabolic and immunologic factors to be affected 
Causes Renal failure 

	Respiratory
	 Causes obstruction to edema within the first few hours 
Leads to chemical denaturation of pulmonary tissue.
 Leads to acute hypoxia.
Leads to Adult respiratory distress syndrome (ARDS)

	urinary

	 Leads to reduced glomerular filtration rate (GFR) making kidneys are not able to filter and clean the blood properly.
Causes kidney tissue suffers ischemic damage. 
Leads to renal failure.

	 Immune systems

	Leads to increase the risk of infection like  elevated concentrations in burn patient plasma: histamine, serotonin, complement proteins, prostaglandins, kinins, endotoxins, catecholamines, and corticosteroids




14. Describe the processes of skin grafting and wound healing associated with severe burn injury.
Skin grafting process is done in a surgical procedure that consists of: Tangential excision-thin layers are removed with a dermatome until viable tissue is revealed which is usually done 2 to 7 days after injury.  Full-thickness excision-is done with surgical knives and removes the Escher to the level of the muscle fascia. Both tangential and full-thickness excision involve massive blood loss that often requires transfusion. After bleeding has been controlled application of an auto graft, a skin substitute or dressing follows. The excised area is often covered with wet dressings soaked in antibiotic solution for 24 hours before auto grafting.


15. Explain the complications of contractures and ectropion that may occur following burn injury.
The skin graft appears flat and pink initially even in dark-skinned people and in approximately 4 to 6 weeks the area becomes raised and hyperemic. If adequate range of motion exercises are not instituted early, the new tissue will shorten, and contracture will result. Mature healing for a full thickness burn is reached in 6-12 months when suppleness has returned and the pink or red color has faded to a slightly lighter hue than the surrounding unburned tissue. It takes longer for dark skin to regain color because many of the melanocytes have been destroyed. The skin may never regain the original color. Scar tissue tends to raise above the natural contour of the skin. Scarring on the cheeks can contract and pull the lower eyelid down far enough to prevent closure that must be corrected by plastic surgery

16. Explain why electrical injury does little damage to the skin but does serious damage to deeper tissues.
Because skin has a high resistance to electric current but Electrical current follows the path of least resistance: in humans, this path is through muscle, blood vessels, nerves, tendons, and bone hence causing serious damage to deeper tissues.
17. Explain why rhabdomyolysis and myoglobinuria occur in electrical injury.
Because of the direct cellular denaturation and heat coagulation of arteries and veins followed 48 to 72 hours later by tissue necrosis and gangrene resulting from lack of blood flow causing the necrotic death of muscle fibers and the resultant release of muscle cell contents causes lots of protein into the blood.
18. Explain why myoglobinuria damages the kidneys and describe the treatment for myoglobinuria.
Because of the release of myoglobin from damaged muscle tissue into the general circulation. Myoglobin is a large muscle protein that precipitates in the renal tubules and leads to cast formation leading to Obstruction of tubules leads to necrosis of the kidney tubules.
 It can be treated by maintaining a high urine output until the urine clears of myoglobin. Mannitol, an osmotic diuretic, is given along with fluids to increase urine output. Sodium bicarbonate may be given to alkalinize the urine which increases the solubility of myoglobin hence reducing damage of the kidney. 









Lecture 5D
19. Categorize soft tissues as contractile or non-contractile (inert).
	Contractile 
	 non-contractile

	 Tendons 
Bony Muscle Insertions
 Muscle
	Ligaments, Bursae, Fasciae 
 Joint Capsules 
Cartilages 
 Neural Structures: Dura Mater and Nerve Roots




20. Describe the structure and function of the layers of a joint capsule.
Joint capsule consist of two layers: A, Stratum synovium the inner layer which is highly vascularized and poorly innervated. It function is to synthesize the hyaluronic acid component of synovial fluid and matrix collagen fibers essential for joint nutrition.
B, Stratum fibrosum the outer layer which is poorly vascularized and highly innervated by joint receptors. It function is for proprioception, motion, vibration and pain.
21. Contrast injuries to inert soft tissues with respect to etiology and common locations: sprain, joint capsule injury, fasciitis, bursitis and herniated discs.
	Inert tissues 
	Etiology 
	Common locations 

	Sprain
	Dense regular connective tissue essentially avascular, so damage is slow to heal that connects bone to bone occurs when tension exceeds physiological range of motion.
	 ACL (anterior cruciate ligament) in the knee, talofibular ligament in the ankle region

	joint capsule injury
	 Occurs due to Inflammation with edema and Fibrotic thickening therefore fatty tissue builds up in the joint space causing adhesions.
	Frozen shoulder (adhesive capsulitis)

	Fasciitis and Bursitis 
	 Cause pain and restriction of motion due to edema and scarring Fasciitis-inflammation of a fasciae (fibrous connective tissue); plantar fasciitis affecting the foot.
	the shoulder, hip and elbow joints that experience repetitive motion

	herniated discs
	Pain, altered sensation, weakness, reduction of reflexive activity Pinched nerves, herniated discs Inert Soft Tissue Injuries Inflammation or pressure on a neural structure causes pain that radiates throughout the structures served by the nerve. 
	 Nerve roots with spinal nerves L4, L5 and S1 and posterior structures from the waist down and the foot









22. Contrast injuries to contractile soft tissues with respect to etiology and common locations: tendonitis, tendon strains, muscle strains, and myositis ossificans.

	Soft tissue 
	Etiology 
	Common locations 

	Tendonitis
	Inflammation of a tendon due to injury, repetitive motion, or infection.
	Extensor pollicis brevis and abductor pollicis longus
 tendons of the thumb  
 Rotator cuff tendons of the shoulder Biceps brachii tendon 
Quadriceps tendon, hamstring tendons, Achilles tendon, tibialis posterior tendon.

	
tendon strains and  muscle strains
	Caused due to abnormal muscle contraction 
	Occurs in connective tissue and muscle fiber.

	myositis ossificans
	Bleeding into muscle belly can lead to inability to contract muscle. Hemorrhage may cause blood to coagulate and calcify, (Myositis means inflammation of muscle and ossificans refers to calcium deposit.
	In soft tissue compromising contractile structure and bleeding into muscle belly



23. Describe the three possible causes of compartment syndrome and its treatment.
Compartment syndrome can be caused by the following decreased compartment size fibrosis of the fasciae, increased compartment content edema or bleeding and externally applied pressure (bandage or cast). They cause pressure that reduces capillary blood flow causing the compartment syndrome. The compartment syndrome can is treated by Medical emergency of nerves which can survive 2-4 hours of ischemia and muscles 6-8 hours needed of the opening of compartment to relieve pressure then Necrotic muscle tissue is later replaced by fat and fibrous CT.
24. List and describe the steps in the healing process for soft tissue injury.
Phase 1: Hemostasis Phase
Hemostasis, the first phase of healing, begins at the onset of injury, and the objective is to stop the bleeding. In this phase, the body activates its emergency repair system, the blood clotting system, and forms a dam to block the drainage. An enzyme called thrombin is at the center, and it initiates the formation of a fibrin mesh, which strengthens the platelet clumps into a stable clot.
Phase 2: Defensive/Inflammatory Phase
During Phase 2, a type of white blood cells called neutrophils enter the wound to destroy bacteria and remove debris. These cells often reach their peak population between 24 and 48 hours after injury, reducing greatly in number after three days. As the white blood cells leave, specialized cells called macrophages arrive to continue clearing debris.
Phase 3: Proliferative Phase
 The focus is to fill and cover the wound during the first stage, shiny, deep red granulation tissue fills the wound bed with connective tissue, and new blood vessels are formed. During contraction, the wound margins contract and pull toward the center of the wound. In the third stage, epithelial cells arise from the wound bed or margins and begin to migrate across the wound bed in leapfrog fashion until the wound is covered with epithelium. The Proliferative phase often lasts anywhere from four to 24 days.
Phase 4: Maturation Phase
During the Maturation phase, the new tissue slowly gains strength and flexibility. Collagen fibers reorganize, the tissue remodels and matures and there is an overall increase in tensile strength. The Maturation phase varies greatly from wound to wound, often lasting anywhere from 21 days to two years.

25. How do the steps in the healing process of soft tissue injuries vary between a small clean wound (healing by primary intention) and a large dirty wound (healing by secondary intention)? 
Granulation tissue formation and wound contraction are much more pronounced in secondary intention healing while in small clean wound there is exuberant granulation to fill the gap forming a contracted irregular wound.
26. Distinguish between compact and cancellous bone with respect to their ability to resist compression and their ability to resist pulling forces.
Cortical (Compact) Bone tolerates compression and shearing forces that is when collagen fibers allow a great deal of tensile strength resistance to pulling forces and fractures occur when pulling forces exceed the tensile strength while Cancellous (Spongy) Bone have 20-50x less resistant to compression forces than compact bone and  5-7x less resistant to pulling forces than compact bone.

27. Describe types of age-related bone fracture: epiphyseal plate fracture, buckle (torus) fracture, greenstick fracture, compression fracture.
Epiphyseal plate (growth plate) 
It is a type of fracture that may cause cessation of longitudinal bone growth in children.
  Buckle (torus) fractures
It is a type of fracture that occur in the long bones of children where the bone bends and folds in on itself on the concave (inside) surface of the bend and are often not visible on x-rays.
  Greenstick fractures 
It is a type of fracture that occur in children where the bone bends and cracks on the convex (outside) surface of the bend and are visible on x-ray. 
 Compression fractures 
It is a type of fracture that often occur in the vertebral body if osteoporosis is present, mostly in older individuals.


28. Compare the healing process in compact bone with the healing process in cancellous bone.
	Bone 
	Healing process 

	compact bone
	The rich blood supply in  compact bone prevents necrosis at the fracture

	cancellous bone
	The rich blood supply in cancellous bone prevents necrosis at the fracture then osteoblasts from the endosteum of the trabeculae form the new woven bone a disorganized form of bone tissue of the internal callous  It fills the open space in the fracture site.  The woven bone is later remodeled--converted to mature cancellous bone



29. Describe these complications of bone fracture: delayed healing, osteonecrosis, osteomyelitis, fat emboli syndrome and deep vein thrombosis.
Delayed healing occurs when delayed by systemic factors that bear little or no direct relation to the location of the wound itself. These include age, body type, chronic disease, immunosuppression, nutritional status, radiation therapy, and vascular insufficiencies
 Osteonecrosis is a painful bone condition that can affect mobility occurs when something cuts off blood flow to a bone. Caused by broken bones, dislocated hips, radiation therapy and alcohol misuse. 
Osteomyelitisan infection in a bone which can reach a bone by traveling through the bloodstream or spreading from nearby tissue. However infections can also begin in the bone itself if an injury exposes the bone to germs.
Fat emboli syndrome occurs when fat enters the blood stream (fat embolism) and Symptoms generally begin within a day which include a petechial rash, decreased level of consciousness, shortness of breath, fever and decreased urine output.
Deep vein thrombosis occurs when a blood clot (thrombus) forms in one or more of the deep veins in your body, usually in your legs. Deep vein thrombosis can cause leg pain or swelling but also can occur with no symptoms
30. Describe the possible effects of bone fracture on associated soft tissue: joint dislocation, joint subluxation.
Excessive bleeding or soft tissue compromise, infection, neurovascular injury, presence of complex bone injury, such as crushing or splintering, and severe soft tissue trauma will clearly prolong and possibly hinder or prevent this healing process

31. Describe the etiology and pathogenesis of osteomyelitis including the definition of a sequestrum and an involucrum.
Osteomyelitis occur secondary to burns, sinus infection, tumor necrosis, periodontal infection, infection of a surgical site or infection of a pressure sore. Osteomyelitis Pathogenesis infection (pus) spreads from cancellous bone to medullary cortical bone. Before puberty, it may spread into the epiphyseal plate. Vascular occlusion due to edema leads to necrosis of bone tissue. Necrotic bone tissue separates from normal bone as a sequestrum initiating chronic disease where a sequestrum is a segment of necrotic bone that becomes separated or “sequestered” from the healthy intact bone while involucrum is the reactive bone that forms around the necrotic sequestrum.
32. Describe the etiology of tuberculosis of the bone and Pott's disease.
 Mycobacterium tuberculosis spreads via lymph or blood from primary lung lesions and infects bone where blood supply is richest spreads to other bone and joint spaces and occurs in the vertebral column; Pott’s disease is TB.
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