Plastic and Reconstructive Surgery
I. Skin Structure

a. Epidermis- consists of 5 layers and is avascular; 1/6 of the body’s total weight
i. Contains melanocytes
b. Dermis

i. Papillary dermis- contains reticular fibers, capillaries, elastic fibers, and collagen
1. All arranged as loss connective tissue
ii. Reticular dermis- 15-40 times thicker than papillary dermis
1. Layer that represents tensile strength of the skin
2. Has larger blood vessels, more dense elastic fibers, dense collagen bundles, mast cells, nerve endings, and lymphatics
3. Also contains hair follicles and sweat glands
II. Wound Healing Phases

a. Inflammatory phase
b. Proliferative phase
c. Maturation phase
III. Wound Healing Classification

a. Primary intention- recent, clean wounds that are managed by simple repair
b. Secondary intention- wounds that are left open to heal without surgical repair
c. Tertiary intention- delayed primary closure, subsequent repair of a wound that was initially left open or was not repaired surgically
i. Indications
1. Wounds with high bacterial count
2. Wounds with a long lapse since initial injury
3. Wounds with severe crush component and significant tissue death
IV. Factors that Effect Wound Healing- final appearance of scar

a. Initial injury
b. Amount of contamination 
c. Accuracy of wound closure
d. Impaired circulation
e. Immunosuppression
f. Infection
g. Inadequate nutrition
V. Abnormal Wound healing

a. Hypertrophic scar- raised, widened, red pruritic scars with tissue remaining within the boundaries of scar
b. Keloid- scar that has abnormal growth tissue that mushrooms over the edges of the wound and extends outside boundaries of scar
VI. Types of Wounds

a. Lacerations- cut or torn tissue
i. Treatment 
1. Cleanse and debride wound with saline or ringer’s lactate solution
2. Local anesthesia may be used if necessary
3. Careful closure- approximate the wound edges
4. Sterile dressing should be applied
b. Abrasions- superficial skin layer is removed, depth is variable 
i. Treatment
1. Cleanse area gently, scrub brush may be necessary to remove embedded material
2. Local anesthesia may be sued if necessary
3. Needs to be cleansed within first 24 hours
4. Keep area moist and clean
5. Topical antibiotic ointment to area
c. Contusions- injury caused by forceful blow to skin and soft tissue
i. Treatment- they require minimal early care. Initial evaluation and subsequent evaluation for development of deep hematoma or tissue injury. Large or expanding hematoma may require evacuation to preserve viability of overlying skin
d. Avulsions- injuries where tissue is partially or completely torn off
i. Partial avulsion

1. Treatment- if tissue is viable clean area and replace in anatomical location. Tissue should be anchored in position to promote better scar formation. If tissue is non-viable, excise and close with graft or flap
ii. Complete avulsion- includes amputations
1. Treatment- MAY require consultation from surgery, plastic, and orthopedic services
e. Burns- assessed based on depth; burn tissue is devitalized tissue
i. 1st degree burn- only the epidermis, minimal scarring
1. Keep clean and dry
2. Heals by re-epitheliazation
ii. 2nd degree- (Partial thickness) - all of the epidermis and some of the dermis. Typically involve blister formation and can involve deeper injury
1. Do not rupture blister because the blister offers protection
2. Heals by re-epitheliazation
iii. 3rd degree- (Full thickness)- can be up to subcutaneous fat layer and may include a fat layer
1. Seen with electrical burns because of deeper burn
2. No potential for epitheliazation- must perform skin graft
3. No pain associated with this burn due to loss of nerve endings
VII. Wound Reconstruction

a. Reconstructive ladder
i. Primary closure- involves large surface area, more complicated wounds, and must be assessed for deep injury
1. Involves suture approximation

ii. Skin grafts (2 wounds) - a portion of the skin including epidermis and variable amount of dermis that is completely removed from its original location (donor site) AND transferred to another area of the body (recipient site). Skin grafts are classified by thickness
1. Split thickness skin graft- graft that consists of epidermis and portion of the dermis typical harvest sites include buttock and upper thigh (prone to infection)
a. Donor site will heal by re-epitheliazation process
b. Donor skin can have incisions placed in it so it can be stretched- breyer machine
c. Will look different than original site of injury 
2. Full thickness skin graft- graft that consists of epidermis and entire thickness of the dermis. Typical harvest sites include the groin, post-auricular area, upper eyelid, supra-clavicular area, or scalp. Facial reconstruction requires a close color match for effective cosmetic result. More durable coverage and appears more normal. 
a. Must skin graft the donor site because it will not undergo re-epitheliazation
b. Must use a thin, full-thickness skin graft
Donor site care is important. Split thickness donor sites are prone to secondary infection because an open wound is created. Full-thickness donor sites need to be closed primarily or repaired with split-thickness skin graft. 

Comparison of split-thickness and full-thickness skin grafts

	Split-Thickness Skin Graft
	Full Thickness Skin Graft

	Easier take (more reliable)
	Difficult take (thicker layer and slower revascularization process)

	Less contraction
	Greater 1° contraction

	Greater 2° contraction
	Less 2° contraction

	Donor site heals by re-epitheliazation
	Donor site must be closed (split thickness skin graft or 1° closure)

	May be used in most wounds
	Used in specialized situations


VIII. Species Classification of Skin Grafts

a. Autograft- graft taken from one place on an individual and transplanted to another location on the same individual. Immunologic compatibility is assured.
b. Allograft (homograft)- graft taken from one individual (usually a cadaver) and transplanted onto another individual of the same species
c. Xenograft (heterograft)- graft taken from a donor of one species to a recipient of a different species (usually porcine skin is used)
IX. Bioengineered Skin Substitutes

a. Cultured allograft keratinocytes- requires 3 weeks to grow in culture
b. Dermal skin substitutes
i. Human cryopreserved skin
ii. Bovine collagen and chondroitin sulfate over silicone
iii. Apilgraf- bioengineered bilayered skin equivalent composed of bovine type I collagen, allogenic human skin fibroblasts and cultured neonatal foreskin derived keratinocytes
iv. Fibroblast nylon
v. Bioabsorbable mesh
Skin graft procedures that use allografts or xenografts have the potential for rejection or possible disease transmission. Artificial skin substitutes are costly and also pose a risk for disease transmission
X. Skin Flaps- tissues that are transferred from one location to another but supported by intact blood supply. They are used to replace tissue that is lost because of trauma or wide surgical incisions. They are also used for areas that require good soft tissue bulk for underlying structures. Flaps may consist of skin, subcutaneous tissue, muscle, and/or bone. 
a. Can be used to increase padding over bony prominences (pressure sore reconstruction)
b. Provide good soft tissue bulk for underlying tendons and joints
Reconstructive and Aesthetic Surgery

I. Cleft Lip and Palate- the most common developmental anomaly of the face
a. Incidence 1:600- 1:1,000 live births
b. Cleft of left lip and palate is more common in boys and has a hereditary component
c. Cleft palate alone is more common in girls and does NOT have a hereditary component
d. Cleft lips may be unilateral or bilateral, complete or incomplete. Palatal clefts are caused by incomplete fusion of the palatal shelves. They may involve the hard palate, soft palate, and uvula. Various combinations of these defects are possible.
i. Treatment of Cleft Lip- goal is directed at returning different lip elements to their normal position
1. Improve appearance
2. Improve minor functional problem of lisping
ii. Treatment of cleft palate- goal is to ensure proper speech function. A competent palate is needed to speak clearly.
iii. Facial banding is an external device used to keep the tissues in alignment during the child’s growth to help in surgical repair. 
II. Breast Reconstruction

a. Post-mastectomy
b. Augmentation
c. Reduction
d. Mastopexy
III. Abdominoplasty

IV. Suction- Assisted Lipectomy; body contouring
V. Rhinoplasty- most popular plastic surgery procedure
VI. Facelift/Blepharoplasty

VII. Laser Assisted Resurfacing
