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A&P 

Chapter 6: Integumentary System 

Integumentary System = the skin and all its accessory organs (hair, nails, & cutaneous glands). 

Structure of Skin 

There are 3 layers of skin: epidermis, dermis, and hypodermis*. 

Epidermis = the top layer of skin composed of epithelial tissue (stratified squamous) and no blood 

vessels. 

Dermis = the middle layer, and also the thickest layer. There are some blood vessels located in the 

dermis. There are also nerve fibers with receptors in this layer that sense temperature, pressure, pain, 

touch, etc. Each receptor receives 1 specific sense, so there is a pain receptor, a pressure receptor, etc. 

Hypodermis = the layer beneath the dermis. It’s about the same thickness of the epidermis. This layer is 

also called the subcutaneous layer. This layer contains many blood vessels.  *The hypodermis is not 

technically part of the skin – it’s just a layer of tissue located under the dermis. 

Some skin is thicker, depending on the location. Like the skin on the palms of our hands and the soles of 

our feet is thicker because it has an extra layer of dead skin cells, called stratum corneum. This thicker 

skin offers more protection against abrasions. 

Functions of Skin 

1. Protection = resistance to trauma and infection. The skin recovers quicker than any other organ, and 

it has a thick layer of protein, called keratin, which makes it strong and tough.  Bacteria and fungi can 

hang out on our skin, but they have a hard time breaking through the skin to enter the body. Also, they 

can’t really multiply on our skin because our skin is slightly acidic and pretty dry. We also have 

antimicrobial peptides that fight microbes. 

2. Barrier = our skin acts as a barrier to prevent us from absorbing too much water and from losing too 

much water.  Imagine if we didn’t have the barrier – every time we went swimming or took a shower we 

would dilute ourselves and drown.  The skin is also a barrier against UV rays and other harmful 

chemicals. 

3. Vitamin D Synthesis = we need vitamin D to have healthy bones. The skin is the first step in getting 

the Vitamin D. 

4. Sensations = we have a lot of nerve endings in our skin to help us perceive different sensations so we 

can react to heat, cold, pain, pressure, touch, vibration, injury, & texture.  

5. Thermoregulation = controlling our body temperature. When we are cold, the body will constrict 

blood vessels in the dermis to retain heat (cutaneous vasoconstriction). When the body is hot it will 

dilate blood vessels to let heat escape (cutaneous vasodilation).  Sweat glands also secrete sweat, 

allowing more heat to escape. 
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6. Nonverbal communication = making different faces. We don’t always have to speak to let others 

know when we are happy, mad, sad, etc. We use nonverbal cues, like facial expressions, to display 

emotions. 

Epidermis 

The epidermis is composed of keratinized stratified squamous epithelium. In other words, the surface of 

our skin is full of dead skin cells and protein. The epidermis has no blood vessels, and relies on the tissue 

underneath it for nutrients. It has a few nerve endings, but most of those are found in the dermis.   

There are 5 types of cells in the epidermis: 

1. Stem cells = these divide and turn into keratinocytes. 

2. Keratinocytes = these make keratin. 

3. Melanocytes = these synthesize melanin, giving us our skin color. 

4. Tactile (Merkel) cells = touch receptors 

5. Dendritic (Langerhans) cells = immune cells 

There are 5 layers of the epidermis: 

1. Stratum basale = the deepest layer, consisting of a single layer of stem cells and keratinocytes with 

melanocytes, other stem cells, and tactile cells scattered around. Cells mature from the bottom up, so as 

they go from deep to superficial they are maturing. 

2. Stratum spinosum = several layers of keratinocytes.  

3. Stratum granulosum = 3-5 layers of flat keratinocytes. Thick skin has more layers than thin skin. This 

layer contains coarse granules called keratohyalin granules. 

4. Stratum lucidum = a thin zone above the stratum granulosum, and only seen in thick skin. In this layer 

the keratinocytes are packed in a clear protein called eleidin. 

5. Stratum corneum = up to 30 layers of dead keratinized cells that is especially resistant to abrasions, 

penetration, & water loss. Dandruff is actually several pieces of this layer clumped together by oil. This is 

also the layer that causes our hands and feet to wrinkle when we’ve been in the water for too long.  

Dermis 

The dermis is the thickest layer that contains blood vessels, cutaneous glands, nerve endings, hair 

follicles, and hair roots.  

The boundary where the dermis and the epidermis meet is wavy.  

Dermal papillae = the upward waves. 

Epidermal ridges = the downward waves.  
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These result in our fingerprints.  Fingerprints help us grip things better.  The dermal papillae determines 

the fingerprints, which were determined by how we moved as an embryo. Pretty cool stuff.  

Identical twins have the same DNA, but different fingerprints.  

Hypodermis 

The hypodermis is a subcutaneous layer of fat and large blood vessels. It serves as an energy reserve, 

insulation, and protection.  

Hair 

Hair follicles are located inside the dermis; the area outside the epidermis is called the shaft.  

Why do we have hair?   
It protects us from heat loss and in the case of our eyelashes, eyebrows, and nasal hairs, it catches stuff 

before it can enter our bodies. 

Why do we get goosebumps? 

There are small muscles called erector pili that contract to make hair stand up in response to cold, fear, 

touch, and other stimuli. In humans this serves no function. 

Nails 

Nails are a hardened part of the stratum corneum. The anatomy of nails is very straightforward – we 

didn’t even go over it in class.  The color of nails can help healthcare providers in determining what’s 

wrong with a patient.   

Cutaneous Glands 

Sweat glands = sudoriferous glands and are divided into apocrine and merocrine glands. Apocrine sweat 

glands are found in the groin, anal region, axilla, areola, and in the bear area of mature men. Their ducts 

lead to hair follicles instead of directly to the skin surface. Apocrine sweat is thicker and milkier than 

merocrine sweat because it has more fatty acids in it. Apocrine glands are also scent glands that are 

activated at puberty. Merocrine sweat glands are all over the body but widely found on the palms, soles, 

and forehead. Their job is to cool the body and excrete wastes. 

Sebaceous glands = produce an oily substance called sebum. Sebaceous glands are always associated 

with hair.  

Ceruminous glands = glands in the ear canal to form earwax (cerumen). 

Mammary glands = produce milk in women’s breasts. These are a modified apocrine sweat gland that 

produces milk instead of sweat, channeling the milk through a duct to the nipple. 

Skin Color 

Melanin = dark pigment that gives skin color. The more melanin you have, the darker your skin will be. 

This protects us from UV radiation. 

Pinkish to reddish hues = a result of hemoglobin in our blood where blood vessels show through the 

skin. 
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Yellow or orange colors = a result of carotene from yellow & orange veggies and from egg yolks in the 

diet. Usually these colors are found in really thick skin, like feet heels and corns. 

Cyanosis = a blue color to the skin that signals a lack of oxygen. 

Erythema = abnormal redness caused by increased blood flow; sunburn; anger 

Pallor = pale or ashen color resulting from very little blood flow through the skin. The white color of the 

dermal collagen is showing through the skin. 

Albinism = complete lack of melanin. Eyes are red or pink because they are reflecting the blood vessels 

through the cornea. 

Jaundice = a yellow color to the skin and eyes from having too much bilirubin in the blood. This is seen in 

patients with Hepatitis because their liver isn’t working properly. It happens a lot in babies because 

normally bilirubin is excreted in feces and urine, but it can easily build up in newborns.  The main cause 

is an excessive amount of RBCs. Too much bilirubin could actually damage the nervous system, causing 

permanent damage. 

Hematoma = a bruise, or a mass of clotted blood showing through the skin. 

Skin Markings 

Friction ridges = fingerprints 

Flexion lines = creases in our hands, fingers, wrists, elbows, etc. where the body flexes. 

Simian crease = look at your hand. How many lines do you have in your palm? 2 or 3? Most 

people have 2-3, but occasionally people will only have 1 single line. People with Down 

syndrome most commonly have a simian crease. 

Freckles = flat melanized patches that vary with heredity and sun exposure. 

Mole = elevated patch of melanized, usually with hair. 

Hemangiomas = birthmarks, or patches of skin discolored by benign tumors of capillaries.  

 Capillary hemangiomas = strawberry birthmarks; usually disappear over time 

 Cavernous hemangiomas = flat & dull; usually disappear 

 Port-wine stain = flat; pink to dark red; large; do not disappear 

Why would a nurse document bruising on a patient? Or hemangiomas? 

Sometimes it can be tough to tell the difference between a bruise and a birthmark. By documenting 

markings a healthcare provider can differentiate between the two. Document at the first visit and 

schedule a follow up. If it’s still there, it’s a birthmark. If it’s gone, it was a bruise. This is a good record to 

determine abuse. 
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Burns 

Burns are classified by the depth of tissue involvement. 

First-degree burn = a burn affecting only the epidermis; minor burn; no scar tissue left behind; no 

blisters; will feel pain. Most sunburns are first-degree. 

Second-degree burn = a partial-thickness burn affecting the epidermis and part of the dermis; causes 

blisters; will feel pain because there are a lot of nerve endings in the dermis; there will be increased 

secretions. 

Third-degree burn = a full-thickness burn affecting the epidermis, the dermis, the hypodermis, and 

sometimes even muscle and bone. This is extremely serious and usually skin grafts are needed to repair 

these burns. These are very susceptible to infection. There is often no pain associated with these burns 

because all of the nerves are burned away, destroyed.  

The Rule of Nines 

When determining what percentage of the body is burned, doctors refer to the rule of nines. 1 nine = 

9% of the body surface. 

Head = 1 nine (4.5% front/back = 9%) 

Arm = 1 nine each (4.5% front/back each = 18% for both arms) 

Trunk = 4 nines (36%) 

Legs = 2 nines each (9% front/back each = 36% for both legs) 

Perineum = 1% 

Total: 100% 

Patient 1 comes into the ER with: left arm burned but feels no pain. Diagnosis? 

3rd degree burn covering 9% of the body. 

Patient 2 comes into the ER with: right leg burned, no blisters. Diagnosis? 

1st degree burn covering 18% of the body. 

Skin Grafts 

Skin grafts = taking skin from somewhere else and using it to heal other areas of skin. 

Autograft = using skin from yourself; permanent graft 

Isograft = using skin from an identical twin; permanent graft 

Homograft = using skin from an unrelated person; temporary graft 

Allograft = same as homograft 

Heterograft = using skin from a different species, such as pigs; temporary graft 

Xenograft = same as heterograft 

Amnion = a temporary solution of applying the amnion (afterbirth) from a fetus to a burn 

Artificial = using silicone or collagen to temporarily cover a burn 

Why not always use your own skin?? 
Sometimes a person is burned over too much of their body to use their own skin. 
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Risks of using other people’s skin? Or animal skin? 
The body’s immune system can reject it.  Sometimes immunosuppressants are used to calm down the 

immune system. 

Skin Cancer 

Skin cancer is induced by UV sun rays and is found most often on the head and neck.  White people and 

older people are more likely to have it.  

Basal cell carcinoma = the most common type of skin cancer; the least dangerous. Won’t spread over 

the body. It comes from cells of the stratum basale and invades the dermis.  

Squamous cell carcinoma = a little worse than basal cell. It comes from keratinocytes of the stratum 

spinosum. Can spread to the lymph nodes if not caught and treated early. 

Malignant melanoma = the worst kind of skin cancer. It comes from pre-existing moles, from the 

melanocytes. It is very aggressive and resistant to drugs.  
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