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When our patients are very old, it is not just their internal organs that cause concern.  The extensive external organ called "the skin" frequently becomes the focus of our care.  From foot to mouth, or from head to toe, we are constantly working to keep from breaking the skin barrier.  This course is offered to increase your ability to prevent and treat impaired skin integrity in the elderly.  

“Mary has another skin tear,” the aide reported to the nurse as she reached for a washcloth and grabbed some disinfectant, towels and gloves to clean up the blood that had landed on the wheel chair. “That’s three this week, and I don’t have a clue when or how she could have injured it.  I handle her with padded gloves.  I swear you can’t touch that lady without her skin peeling away.  Isn’t there anything we can do?”  

Geriatric skin can sometimes pose real dilemmas.  Sometimes it is just the result of aging, but sometimes these patients receive meditations that cause the skin to become very fragile.  “Paper skin” it is called.  This is the case with Mary.  She has a serious arthritic condition that has required her to take drugs from the corticosteroid family for many years.  Her skin has paid the price. Vitamin A helps.  Adjusting her medication helps.  But, basically there is little that can be done, except to become hyper-vigilant about handling her skin and protecting her from injury.  You can pad her bed rails and the arms of her wheel chair.  You can make sure her arms are covered with sleeves for protection.  And special “second-skin” dressings can be used to cover very vulnerable places, but the most important factor is the way you handle her.  She is fragile.  Even your fingernails can be knife-like to her.  If your fingernails are long, put on mittens.  Make sure you lift her instead of drag her when you reposition her in the bed or chair.  And constantly inspect her skin, looking for evidence of new skin wounds and watching the healing of the old ones.  

This course is designed to help you provide care and protection of geriatric skin. As the direct care worker, you probably have the most important job. The quality of your care can often make or break our goal of maintaining skin integrity. Hopefully this course will help you in your endeavors. 

Objective No. 1: Describe the physiological mechanisms and functions of healthy skin, and how aging impacts these.

When asked, "What is the largest organ of the body?" most of us will answer, "the skin", although at some point in our lives we might have said the liver, or the heart, or some other organ.  We don't usually think of the skin as "an organ", but big it is, with a surface area of about 20 square feet, and making up about 16% of our body weight.  
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All skin has three main layers, but the characteristics of each layer vary slightly according to the part of the body covered. For example, the skin is much thinner on your eyelid than on the sole of your foot.  Let's consider the characteristics of each layer, with a focus on changes with aging that contribute to the many problems we encounter.

EPIDERMIS:  This layer is in contact with the world, and provides our outer protection.  It has four distinct, closely packed sub-layers built with a special protein named keratin, made by the cells called keratinocytes.

 The innermost sub-layer is the basal cell layer (stratum basale), and this is the nursery of the keratinocytes.  These cells are constantly dividing, and daughter cells migrate upward toward the surface.  As they move up, they change, and form the second layer called the prickle cell layer (stratum spinosum).  The keratinocytes change their shape and become progressively flatter. The cells connect, which provides strength to the tissue.

The next sub-layer is the granular layer (stratum granulosum).   The cells lose their nuclei and flatten out even more.  Granules of the protein keratin stick to the cell surfaces, using a lipid cement that helps the cells adhere tightly to each other.  Their union is so good, it produces a skin barrier to most of the external world.  Thus, the skin can prohibit the loss of internal fluid, and entry of external germs, as well as dirt, rain, whatever you are cooking for supper.

The outer-most top sub-layer is the horny layer (stratum corneum).  The cells of this layer are dead and very flat in shape.  These are shed from the surface. If you remember days past when door-to-door vacuum salesmen came to your house, they would ask to vacuum your mattress and then show you this pile of dead, gray, shedded stratum corneum cells. Of course, their intent was to show you how good their vacuum cleaner was. It takes about 28 days for a newly formed keratinocyte to migrate to the top, die, and become part of your mattress.  Psoriasis is a disorder of keratinization, and in this case, the time is considerably shortened.

There are some other structures in the epidermis besides keratinocytes.  Melanocytes make melanin.  This is then transferred to the keratinocytes to form a darker layer around the cell nucleus. This makes our skin colored. By the time the keratinocyte reaches the horny layer, the melanin has created an evenly distributed protective layer that absorbs ultraviolet (UV) radiation.  Sunlight stimulates the production of melanin, and that's why some people tan. Those who have little melanin will usually burn and tanning will be very slow if at all. The immediate response to sunlight is a peak in melanin production in about an hour.  About 10 hours later, melanin can be seen as a darkening of the skin, assuming of course that you haven't burned.  All humans have about the same number of melanocytes, but we vary in our ability to produce melanin.  My melanocytes are rather lazy.  That puts me at a higher risk for ultraviolet radiation damage, which (if not prevented) would increase skin aging, wrinkles, and my risk for skin cancer.

Langerhan's cells are in all layers of the epidermis, but are concentrated in the prickle cell layer.  These cells help the immune system by acting as the furthest outpost border patrol. They take up external germs, and present them to the white blood cells in the dermal layer.  We don't usually have many Langerhan's, but they increase in frequency and size in chronic inflammatory disorders  like eczema. It is thought these also monitor for tumors, and when they become damaged from UV radiation this may allow tumors to progress.  

The epidermis is about 85% keratinocytes, 10% melanocytes, and 5% Langerhan's.  The epidermis is mostly composed of cells.

There are a few structures that pass into the epidermis, although their roots are in the dermal layer (the layer you’ll read about next). Merkel cells connect with the nerve endings.  Therefore they act as touch receptors, as do Meissner's corpuscles found in the dermis.  Many sensory nerves are in the skin, including free nerve endings to detect damage.  Pacinian corpuscles are in the dermis, and they detect pressure or vibration.

Other structures originating in the epidermis, but located in the dermis are sweat glands and hair follicles. Sebaceous glands are close to the hair follicles.  These produce sebum, which is an oily secretion that is discharged into the upper part of the hair follicle.  It lubricates and waterproofs the skin, and it has a mild ability to kill bacteria and fungi.  Although my melanocytes are lazy, my sebaceous glands are working overtime.  In our family, we refer to a shower and shampoo as "going for an oil change".  My sebaceous glands began producing high-test oil when I was a teen, and they haven't slowed down yet.

Sweating is important for temperature regulation, and when extreme, you can sweat out 10 quarts a day.  You work up a sweat for three reasons:


(1) To cool yourself.  If you're hot, you will sweat primarily on the chest, head, back and under the arms.  That we sweat all over, however, is well known, as we have all felt sweat running down our legs.


(2) When you're on an emotional hotseat.  Fear and anxiety make your palms sweat, as well as your forehead and under your arms.

(3) If you eat stuffed jalapeno peppers garnished in tabasco sauce.  Hot, spicy foods will cause your face to sweat.

You have between 2 to 3 million sweat glands all over, but mostly on the palms, soles and under the arms.  How conscious have you been of your soles sweating?  Only when you take off your socks?  On the perineal and genital regions, as well as under the naval, the armpits, nipples, eyelids, and ears, the sweat glands are larger (apocrine glands) than most sweat glands. These larger glands are not functional until puberty, and they do not change with aging. The sweat from these glands has an odor, mostly because of bacterial action, which is why we shower regularly.  Some teenagers have been known to set up housekeeping in their showers.  Temperature control is mostly controlled by the eccrine sweat glands, which respond easily to temperature changes.

Older people have fewer sweat glands, and fewer sebaceous glands.  This decreases the amount of water and oil (mostly water) available to the cells of the skin, which increases the drying process.

Dermis: The epidermis is composed mostly of cells, but the dermis is only about 20% cells, mostly fibroblasts. The function of the dermis is to provide nutrition for the epidermis.  Two important building block proteins are collagen, which provides the strength and toughness, and elastin, which gives it elasticity. “Collagen fibers can support at least 10,000 times their weight and have been said to have greater tensile strength than an equal cross section of steel wire.  Chemically processed collagen can be seen in leather handbags and shoes.  Boiling of collagen transforms it into gelatin…. Elastin is the protein that returns skin continuity when it is pinched or stretched.  This protein also prevents excessive injury with the daily use of the skin when sitting, bending, stretching, and grasping.” (Wysocki, 783)

The dermis is much thicker than the epidermis. For example, the epidermis, is 0.1 mm thick in most places, but it can be 1.4 mm thick on our palms and soles, to provide more protection.  The dermis is 0.6 mm on the eyelids, and 3 mm on the back, the palms and the soles.  It is this layer that gives our skin the pink or blue tones arising from the blood circulation through it.  

The papillary dermis is the first of two sub-layers. This supporting sub-layer just below the epidermis is connected to the epidermis in an interesting fashion.  The epidermis has downward projections ,m.sxthat interlock with the upward projections of the dermis. This up / down interlinking mechanism is what provides the ridges on the skin -- fingerprints. The two layers are anchored so firmly that the epidermis can't be displaced more than a few millimeters. 
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Imagine that the playground bully twists the skin on another child's arm.  What will happen?  The child will howl in pain, but when he takes his arm to show the teacher why he's crying, there will be no evidence of torture.  Don't try this on the arm of an eighty-year-old!  There would probably be a large bruise or a painful skin tear.  Aging shrinks the dermis and flattens the interlocking structures, so even a slight bump can pull the skin so far out of place that it tears like paper, tearing also the blood vessels which lie underneath the epidermis.

It's important to mention how the blood vessels are arranged in the dermis. Just above the subcutaneous fat is the deep plexus -- a layer of blood vessels.  The superficial plexus is in the papillary dermis.  The deep plexus blood vessels lie parallel to the skin surface, and arterioles from the superficial plexus push upward in loops into the dermal papillae, feeding the epidermis. These loops have strong sympathetic nervous system connections, which allows vessel dilatation and contraction according to the body's need to conserve or lose heat. The changes in blood flow are significant and powerful. 

It is the parallel arrangement of the major vessels I want to emphasize. This parallel arrangement makes it easy to block blood flow with pressure. Imagine pressure to the skin surface with a hard mattress, and imagine the patient's skeleton.  In between are these blood vessels, running parallel.  The pressure easily compresses these vessels. As the density and integrity of the dermis declines with age, it takes even less pressure to compress and block blood flow, and decubiti (bed) sores are a greater risk. Because the dermis is thinner in older people, the blood vessels are much closer to the surface and less cushioned.  Bruises come easily, and due to the inflammatory reaction to the bruised area, the skin is more susceptible to tears. 

The second sub-layer is the reticular dermis.  It is thicker, and the bands of collagen are wider, interweaved with bands of elastin that run parallel to the skin surface. This makes the dermis thick and springy.  This is the layer that contains vital blood vessels, lymph vessels and nerves.

The cells that are in the dermis are fibroblasts, which produce the connective tissues of collagen, elastin, as well as a substance called GAG. GAG (glycosaminoglycan) helps to bind water that allows nutrients, hormones and waste products to pass through the dermis, and it lubricates between the collagen and elastin fibers.  

In the dermis are Langerhan's cells, masts and phagocytes (all white blood cells), allowing the immune system to provide protection.  Collagen accounts for about 90% of the dermal protein, and it is also the prime target of oxidative stress.  The process of aging, which is probably the accumulation of oxidative stress, causes cells to divide more slowly, make less collagen, elastin, GAG, keratin, etc.  This causes the dermal layer to shrink, more than the epidermal layer, and wrinkling occurs.

Oxidative stress is a by-product of all cellular oxidation processes, but it occurs even more with ultraviolet radiation exposure.  The skin, particularly, is affected.  It is easiest to understand what oxidative stress is by first considering oxygen.  We never write the chemical symbol of oxygen as "O"; we always write "O2".  That's because oxygen is unstable as a single atom.  It quickly combines with another atom of oxygen and exists in this paired form.  A single atom of oxygen has an unbalanced outer ring of electrons.  By combining with another unbalanced oxygen atom, they both share their outer electrons and become balanced.  

In oxidative stress, similarly unbalanced substances are produced.  They are called "free radicals".  Free radicals have an unbalanced outer ring of electrons.  They seek to combine with anything that will balance them, and so they combine with parts of our cells, including the DNA.  When this happens, the affected cells make a cellular error when it tries to "read" the DNA that has a free radical attached.  Many experts think aging is simply an accumulation of cellular errors.

We have some control over the amount of oxidative stress our skin is exposed to.  One primary factor is ultraviolet light.  Externally, the sun is probably our biggest enemy. Ultraviolet damage destroys the very cells that keep regenerating our skin.  Dermatologists believe it is never too late to begin using sunscreen. If your skin is sensitive, look for PABA free, hypoallergenic sunscreens. You need a sunscreen that blocks both type A ultraviolet (UVA) and type B ultraviolet (UVB).  UVA causes skin to lose elasticity, and speeds up wrinkling and aging by disrupting collagen.  UVB is the type that causes burns and can cause skin cancer.  An SPF of 15 to 45 will protect from most harmful rays.  The sunscreens are most effective if they are applied 30 minutes before exposure to the sun.  They should be reapplied hourly, and if the product is not waterproof, it needs to be reapplied after swimming or sweating heavily. Sunscreens lose their protective value over time.  Look for the expiration date, and throw away outdated products.

There are other ways to protect, and even reverse some early damage caused by oxidative stress.  Vitamins known as "antioxidants" will help.  The four common antioxidants are Vitamin C, Vitamin E, selenium and beta-carotene.  Beta-carotene and selenium can easily be obtained through a diet rich in fruits, vegetable, nuts and grains.  The amounts of Vitamin C and Vitamin E needed cannot usually be supplied through diet and require supplementation. The average amount of Vitamin C recommended as an antioxidant is 500 mg daily. The average amount of Vitamin E recommended is 400 mg daily. Zinc at 15 mg per day also helps maintain healthy skin, as it is necessary for collagen formation.  It is estimated that 30% of our population is deficient in zinc. (Andrews, 137)
Keeping skin moist will help slow the process of fragility. Later in the study we'll examine the various products available to keep skin moist.  Wearing long sleeves, or long pants provides a layer of protection.  Having the patient wear gloves can help.  The environment can also be altered to prevent injuries, such as padding hard edges, especially wooden or metal arms of chairs. 

Subcutaneous layer: This third layer lies just below the dermis, and is mostly connective tissue and adipose tissue.  The thickness varies according to the percentage of body fat the person has.  

Question No. 1: Which of these are true about sweating?

a.   Old people have more sweat glands and that’s why they get dehydrated easily.

b. The smaller (eccrine) glands produce the most odor.

c.    The sweat from the larger (apocrine) glands are functional at birth.

d. We sweat in order to cool our bodies.

Question No. 2: Which answer explains why skin sores happen more often in the elderly?

a.   Aging shrinks the dermis and flattens the interlocking structures, so that it is easy to displace the dermis from the epidermis, and the vessels and skin are stretched and tear.

b. In the elderly, the blood vessels are closer to the surface and less cushioned, so it is easier to block blood flow with pressure.

c.  The blood vessels in the deep plexus of the dermis lie parallel to the skin, and it is easy to block blood flow with pressure.

d. All of these are parts of the explanation.

Question No. 3: All but one of these may reduce the effects of oxidative stress.  Which will NOT 


prevent or reverse damage due to ultraviolet light?

a.   A sunscreen of SPF 30, applied 30 minutes before exposure, and reapplied hourly.

b. A sunscreen of SPF 4, to allow "a little color" to form.

c.   Wearing long sleeves or pants.

d. 500 mg of Vitamin C; 400 mg of Vitamin E, plus selenium and beta carotene.

Question No. 4: True or False?  All humans have about the same number of melanocytes, but 


vary in the amount of melanin produced.


a. True.






b. False.

Question No. 5: Which is NOT true about collagen?

a. Collagen is the connective tissue of the dermis, and it weaves together with elastin and makes the dermis thick and spongy.

b. Collagen is white blood cells that protect us from the organisms of the world around us.

c. Collagen makes up 90% of the protein in the dermis.

d. In old age, less collagen is made, which is why the dermis shrinks. The epidermis doesn’t shrink so much, so then it becomes larger than the dermis and the skin wrinkles.

Question No. 6: Which is NOT true about sebaceous glands and sebum?

a. Older people have more sebaceous glands and produce more sebum, thus their hair and skin tends to be oily.

b. Sebaceous glands tend to be near hair follicles.

c. Sebum has a mild ability to kill bacteria and fungi.

d. The purpose is to help lubricate and waterproof the skin.

Objective No. 2: Identify effective interventions to prevent breaks in skin integrity.

Objective No. 3: List the underlying mechanisms that cause skin breakdown.

"Xerosis" is the medical term for dry skin, and this is probably where we should begin our efforts to prevent skin problems.  Because of the physiology of age, and the changes in the immune system that allows more fungi, viruses, and even bacteria to cause skin problems, we find dry skin in 59 - 85% of our elderly population.  

Healthy skin is has no sores or cracks, and has a pH of 5.5 (4 - 6.8).  This natural acidity discourages bacterial growth.  Aging skin dries, which allows cracks for bacteria to colonize.  When substances that are not acid (a base) contact the skin, it takes an elderly person longer to regain the acid protection.  For example, ammonia from urinary incontinence is a base. Some soaps are basic.  When you test your products that you buy for skin care, make sure the product has a pH between 4 to 7, and that it has been tested for dermal irritation, and for antimicrobial efficacy. Less than 7 is acid, 7 is neutral, and greater than 7 is basic.

pH Levels of Various Products

Rinse Skin Cleansers



No Rinse Skin Cleansers

3M Aquaz


3.5


S&N Triple Care

4.6


Dove Body Wash

5.7


Carington Cl. Foam

4.7


Care Tech Loving Lather  
6.6


S&N Total Body Foam  
5


Johnson's Baby Bath

7.2


S&N Personal Cleanser
5


Dove Soap


7.4


Sween Peri Wash

5.3


Lever 2000, Zest, Neutrogena
9.4


Sween Peri Wash II

6


Coast



9.5


Provone Antibacterial Wash
6.1


Safeguard


9.6


Aloe Vesta Perineal Sol. II
6.6


Irish Spring, Camay

9.7


Soothe & Cool

6.6


Dial



10


Lantiseptic All Body Wash
7.8


Jergen's Mild


10.3


Provone Perineal Wash
8.7


Ivory



10.5


Pure & Natural,  Fa Fresh Lux
10.7

Barrier Creams

Basis Pure & Simple

10.7


Promise Skin  Wash Cream
4.9










Hollister Restore Barriers
6.6












(Fiers, 38, 39)

Bacterial growth in the cracks and fissures of dry skin add to skin problems, even though this is not infectious.  One bacterium can double every twenty minutes, and within 10 hours that can be 1 billion bacteria, if not controlled.  Bacterial growth causes ammonia to be produced as a bacterial by-product. If the patient is incontinent, the amount of ammonia is even greater, because the bacteria can split ammonia from the urea.  The microorganisms use the ammonia as nutrition, which increases the colony size, and results in more ammonia.  This increases the pH, which is irritating to the skin.   The lack of acid does not support keratinization (renewal of the epidermis by the keratinocytes).

When young skin is exposed to mild basic conditions, it will usually recover its acidic state in 1 - 2 hours. In geriatric skin, with a decreased ability to reproduce fatty acids subcutaneously, it may be impossible to recover an acid state, especially if several washings per day are required for incontinence.  That's why the skin care product used must be a mild acid.  Citric acid washes have been used.  Dove body wash is about 6, (acid) regular Dove is closer to 8 (base).  Most regular soaps, even Camay, is 8 or higher.  Of no-rinse cleansers, Sween Peri wash has the desired pH, as do others.  pH is an important factor, especially if the person is incontinent. 

If it is suspected that urinary or fecal incontinence may contribute to skin breakdown, preventative measures must be taken.  Urinary incontinence is seldom an appropriate reason for catheterization because of the risks involved with infection of the urinary tract.  Bladder training, frequent bed changes and skin cleaning are usually better alternatives. 

If the patient is incontinent of feces also, the problem is magnified because the feces convert urea to ammonia. The shift in pH reactivates the digestive enzymes (which had been inactivated as they passed through the GI tract), and these erode the skin.  "Sixty percent of dry fecal material is bacteria comprised of between 400 to 500 species of microorganisms.  The total bacterial count is 10 billion organisms per milligram of dry stool." (Fiers, 36) In some incontinent patients, particularly unconscious or unaware patients, the anus may be bagged with a fecal incontinence collector or light colostomy bag to catch fecal material.  If possible, bowel training is a more acceptable alternative.  Skin protection may be necessary.  

For example, one patient became very malnourished.  Although the nutritional support team was called in and tube feedings were started, he was considerably malnourished when the feedings began. As a result, he had frequent, large-volume liquid stools, and his buttocks and perineum began to look like hamburger.  The skin was red (erythematous), weepy, with multiple pinpoint areas that had lost skin.  Plus there was a 3 x 1.5 cm peri-anal ulcer.  How to care for this was the problem.  The volume of stool was such that a barrier cream was not adequate. An incontinence pouch was finally used to protect the skin. The anus was “bagged.”

The peri wash we used for this patient should obviously be within the desired pH range.  If there is candida (fungus) infection, as there well could be, nystatin powder would need to be applied, dusting away all excess. The ulcer would need an appropriate dressing, and an occlusive dressing would work well.  These would all help to heal the skin, but we needed to assure the incontinence pouch seals to this excoriated surface to protect the skin from further contact with feces.  While the skin was still moist, it was covered with karaya powder, and then a damp washcloth was applied over any dry area to create a tacky surface. The nurse can also add a "bead" of Stomahesive Paste around the opening of the fecal pouch to enhance the seal. Someone needs to assist by pulling the buttocks apart, while the pouch is folded and applied securely to all areas around the anus. Hold the bag in place for a few minutes to allow it to make full contact. By connecting the collector bag to low suction, the barrier will be pulled securely against the skin, and will conform to the perianal creases.  Suction will also help keep the pouch empty, extending the life of the pouch.  The suction tubing is inserted through the drain valve of the collector, so that the end is about 2 inches from the anus, and taped at the drain valve outlet.

There are some times when you can't get a good seal, as when there is minimal space between the anus and the scrotum or vagina, or if there is so much edema that you can't fit the pouch into the perianal creases.  Karaya powder may still provide some protection, or you can use both nystatin powder and Stomahesive Powder.  The powdered areas can be sprayed with a skin protectant film to add another layer of protection, but the healing will be much slower.
Other ingredients in skin care products are important to consider. These are emollients, humectants, surfactants, antimicrobials, preservatives, and fragrances:

Emollients (e.g. almond oil, aloe vera, dimethicone copolyol, lanolin, mineral oil) and Humectants (e.g. d-panthenol, propylene glycol, sodium PCA, glycerin) trap water to moisturize dry skin.

Emulsifying surfactants (e.g. polyaxamer 188, potassium palmitate, and polysorbate) dissolve patient excreta.

Antimicrobials reduce skin organisms.  Normal flora will recolonize 1 to 2 hours after the use of most bathing antimicrobials. The need depends upon the condition and risks of the skin. Most products contain antibacterials at preservative levels to keep the product from becoming contaminated.

Products should not rely upon fragrance to eliminate order.  Surfactants that remove organic material will help, as will antimicrobial action on bacteria.

There are three  basic product types:

Perineal cleansers should remove organic (e.g. sweat or urine) material without stripping the skin or causing stinging or burning.  There are rinse and no-rinse products.  Even no-rinse products can irritate the skin if not completely removed, so rinse.  Any peri-wash with alkaline pH, detergents, fragrances, and alcohol in high concentration are undesirable.  Peri areas should be washed gently without rubbing, and patted dry, or air-dried if time permits.

Moisturizers maintain adequate skin hydration.  These can be lotions, or vanishing creams.  Water versus solid content defines a product as a lotion versus a cream. Lotions have the highest water content, but because they evaporate quickly, they have to be reapplied frequently. There is an advantage to lotions if the environment is very dry.  Creams are oil in water, so they offer more occlusion, and can be either moisturizers or barrier products.  Creams need to be applied about four times per day for maximum effect.  They work well to protect the skin from wind and cold, but they do not replace skin moisture as well as lotions. Emollients are oil soluble with mild to strong occlusive properties that prevent water loss.

Barrier products protect the skin from contact with excessive moisture from perspiration, urine, feces, draining wounds, etc.  They can be creams, emollients, ointments or films. Ointments are water in oil, and are the most occlusive. Ointments provide a long-lasting effect on skin moisture, which means they don't have to be applied as frequently as lotions and creams. It is best to apply them after bathing, so the ointment will trap the water from the bath into the skin. The films provide a synthetic barrier by plasticizing the skin.

Petrolatum is the most common ingredient of ointments, but lanolin is also common.  There are 30 grades of petrolatum with "1' the lowest grade and "30" the highest. The highest grade will not melt away with heat and/or moisture caused by incontinence. Barrier products must be removed between applications to prevent trapping urine or stool between the layers.  Some barrier products are combinations of cleansing and protecting products.

Primarily, the skin does not lack grease; it lacks water.  Water is absorbed by the skin with bathing, but a dry atmosphere causes significant loss of dermal water.  We need to trap water so it doesn't evaporate out, and avoid those products that increase drying. It is also important to protect the skin from oversaturation of the epidermis.  Water-logged skin is more susceptible to damage from friction, more permeable to irritants and more easily colonized by bacteria. Thus the trick is to keep the skin moist, but dry. Apply moisturizers, but minimize the skin contact with a wet bed.

You can also avoid moisture loss by using a superfatted acidic soap (e.g. Dove bodywash).  Regular soap has degreasing and oil-dissolving properties that aids cleansing, but also makes skin dry and removes the acid protection.  A mild, non-irritating soap has decreased detergent content, but also decreased cleansing ability.  Superfatted soaps reduce dehydration by providing an excess of emollient, which provides a thick film of oil deposited on the skin surfaces. Tepid water (90 - 105 degrees) poured over the body or showered for at least 10 minutes, and patting dry with soft towels (instead of rubbing) will help.  Avoid starch and anti-static agents in the laundry. 

Moisture loss can also be prevented by maintaining a humid environment, and using an emollient (e.g. mineral oil). The emollient of choice should be oil based. It should be applied following the bath while the skin is still wet in order to trap water.  Keratin softening agents, such as urea, lactic acid, and allantoin, may be added to soften the skin, but these do not affect the water content, and should not be used in conjunction with the emollient or water occlusive agent.

Of the emollients, mineral oil, petrolatum, and lanolin have been studied, because they are inexpensive and effective in holding water.  ..."in a clinical trial of occlusive agents at a relative humidity of 20%, there was a 98% reduction in moisture loss with petrolatum, an 83% reduction with lanolin, and a 31% reduction with mineral oil." (Hardy, 14)  Bath oils added to the bath water have the draw back that they can be hazardous to safety, and they can become ineffective if they become suspended rather than absorbed.  Lanolin may sensitize skin, and so may cause problems for some, and it is more expensive.  Mineral oil may act as an emollient. Baby oil is fragranced mineral oil, and it is generally less expensive than is mineral oil. Vegetable oil is sometimes advocated, but it may leave an odor.  Petrolatum, alone, is very effective, but may be unappealing because it stains clothing.

This should provide you with some thoughts for evaluating the products and the methods your facility uses for skin care, but prevention goes beyond the bath.  In order to prevent loss of skin integrity, we need to understand other causes of pressure sore development, which will be examined in the next section.

Question No. 7: True or False?  Dial soap is very acidic.


a. True.






b. False.

Question No. 8: What makes the skin of older people more basic?

a. Their skin is more likely to be irritated from incontinence or from using basic soaps, which allows more ammonia, and more base.

b. There are more bacteria, which causes more ammonia.

c. The skin becomes dryer, so cracks appear in which bacteria can grow.
d. All of these are reasons that elderly people have more basic skin and lose the protection of the normal acidic cover.
Question No. 9: The bottle of petroleum-based “jelly” listed a grade of “25”. Which is NOT true?

a. That it can act as a barrier product.

b. That it will not melt away with heat or moisture very quickly.
c. That you don’t have to remove it before you apply more.
d. This tells you that it is closer to a lower grade than a higher grade.
Question No. 10: T/F?  Skin care products used for the elderly must have a pH of 7 or less.


a. True.







b. False.
PRESSURE SORES AND SKIN ULCERS

Pressure sores develop from the interruption of the blood supply to the tissue.  This causes a local reaction to the blood loss, and finally, death of the tissue.  Two forces cause this loss of blood supply; the force of compression pressure and the force of shearing.

Compression Pressure:

Compression of the skin and deeper tissues between the hard bony skeleton and the unyielding surface of a bed or chair is the commonest situation causing pressure sores.  Remember the parallel arrangement of blood vessels that allows them to be easily compressed.

Any situation that allows continuous unrelieved pressure can lead to a pressure sore.  The immobility on an operating room table combined with the effects of anesthesia, or extended visits to the X-ray table are considered important factors in pressure sore formation.  Many an elderly patient has developed a serious sacral sore within a few hours or days of a hip fracture operation because of the intense local pressure of the orthopedic table, while anesthetized, inert, and perhaps suffering a lowering of blood pressure during the operation. In your search for "suspected" areas, consider all postoperative patients (especially the elderly) who had long periods of anesthesia.  Closely observe the pressured areas of their skin for the first few postoperative days.  Because muscle tissue is more sensitive to pressure than is skin, the damage may be working from the inside out.

It is likely that the diabetic foot ulcer is caused initially by pressure, rather than infection as we usually think. Regardless of the reason that a pressured area develops, it is not the localized pressure that harms tissue.  It is the compression of the blood vessels.  Tissue death results from a lack of oxygen.  To prevent this, you have to relieve the pressure.  It only takes 6 - 12 hours for a healthy person to develop a sore from compression pressure.  In a diabetic ulcer there is usually a loss of arterial circulation to the extremity due to advancing atherosclerosis.  Any blood supply is precious, and any pressure to occlude what may be at best a trickle can have serious consequences.

Decubiti ulcers (bed sores) are from compression pressure and shearing force. Dispersed pressure, or pressure spread over a larger area, causes less damage than localized pressure, and low pressure over a long period of time causes more damage than high pressure for a short period.  Certainly you have experienced this compression pressure when sitting in a class on a hard chair!  Because of frequent weight shifting, this is high pressure for a short period of time.  There is no damage if pressure is intermittent and completely relieved at three-minute intervals.  With constant pressure greater than 32 - 35 mm Hg, a critical interval of one to two hours exists before irreversible changes occur in the tissue.  

While pressure is the problem, the elderly experience changes in their skin that makes them more susceptible to tissue oxygen loss.  They cannot tolerate as much pressure as can young people.  For example, there is a decrease in elastin in aging that makes the skin less “springy”.  It can’t hold the pressure off of the capillaries as well. “Paraplegic and geriatric patients had median blood flow rates that were roughly three times smaller than those found in the normal subjects.” (Braden, 108)  Also, a change in the fibroblasts will slow repair of any damage that may occur.  Our elderly experience a 50% decrease in epidermal turnover that is in part attributed to the loss of fibroblasts.

Our elderly can’t tolerate compression pressure for long, plus they often experience other circulatory problems that may increase the amount of tissue oxygen loss and damage.  For example, low blood pressure decreases the amount blood that gets to the tissue.  A diastolic blood pressure below 60 mmhg may predispose elderly patients to pressure sore development. Braden (108) reported a study that showed that those with hypertension (high blood pressure) could withstand higher compression pressures before skin breakdown occurred.  While this is not an argument to reduce treatment of hypertension, it does make us aware of the relationship between blood pressure and sore development.

Our bodies try to defend against the traumas of compression.  When the pressure is relieved, a bright red "rubor" flush can be seen in the skin.  This is a rebound profusion of blood flooding the area with oxygen and removing wastes.  The rubor lasts until normal cell physiology is attained, normally one-half to three-quarters of the time of oxygen loss.  After a critical time interval however, the rebound effect cannot correct the damage and does not subside.  In some susceptible patients, even the two-hour turning schedule used in many facilities is not adequate, and missing one turn in the schedule could lead to a pressure sore.

"It is interesting in this respect to consider the physiology of the skin of the buttocks in people who sit a good deal, or the skin just below the knees in those who kneel, or the soles of the feet in those of us, like nurses, who are always on our feet.  Constant pressure  this is; why then does the skin not give way?  Very likely it is because in these particular places the tissues are especially evolved, or have a unique vascular supply in order to counteract the effects of pressure." (Agate)

Shearing Force:
Many bedfast or chairfast patients spend much of their time sitting.  Patients in this position are constantly slipping down in their bed or chair, and nurses and aides are constantly pulling them back up again.  The skin may stay in contact with the sheet while the patient's skeleton moves. This causes shearing. The dermis is caught between the stationary epidermis and the moving skeleton.  The superficial dermis is looser, more mobile and can slide, within limits.  The deeper fascia and reticular dermis are, however, firmly attached and blood vessels supplying the area are throughout the fascia.  The shearing, separating, force causes the dermis to tear, and the blood vessels to stretch and bend, cutting off the blood flow to deep tissue.  "Shear has been claimed to be 10 times more destructive to tissue than vertical pressure, because it cuts off large areas of vascular supply." (Fontaine, 234) Shearing force may be responsible for the ulcers that appear on heels and elbows, as well as the deep decubiti seen with some patients.  Friction is a part of shearing force.  Friction on the surface of the skin probably leads to superficial skin tears. 

Lift your patient, don't slide him.  This means you'll need help, but dual time used in prevention may save countless hours of ulcer care later. The practice of sliding a patient up in bed by two workers holding the patient under his arms still occasionally occurs.  This causes friction and is thought to be one of the main causes of shearing sores.  The more correct way to lift a patient is with your hands under the patient's thighs or buttocks and back.  The use of a turning sheet to lift offers less shearing than sliding the patient across the sheets. In your efforts to prevent back problems for your patients, don't forget to use proper lifting techniques and/or help when needed, to protect your own back.  Mechanical lifts reduce shearing, and will keep your back healthy.

Question No. 11: Which causes shearing force?

                a. Pushing oneself up in bed with one's elbows.

                b. Sliding down in a chair.

                c. Pulling a patient up in bed.

                d. All of the above.

Question No. 12:  True or False?  Low blood pressure contributes to pressure sores.


a. True.






b. False.

Question No. 13:  True or False?  Death of the tissue that we find in bedsores or diabetic ulcers 

is from a loss of blood supply to the tissue.

 
a. True.







b. False.

Preventative measures must include the discovery of those "suspected" areas.  Signs of an impending pressure ulcer include a redness that is well defined and does not fade in about thirty minutes after a change of position.  If after a release from pressure for an hour or two, the redness is still present, the action of turning the patient onto the pressure area will cause a sore.  Once redness persists, that area MUST be kept free of pressure at all times. "[I]nterface pressures have been reported as high as 100 to 150 mmHg in subjects lying on a regular mattress....The highest interface pressure area observed, with the subject on his side, was with the legs extended.  The interface pressure at the hip ranged from 150 to 263 mmHg...The position with the right leg extended or slightly flexed and the left leg flexed to an angle of 45 to 90 degrees, produced the lowest area of maximum interface pressure at the right hip.  In this position the interface pressure at the trochanter was 110 to 120 mmHg and 20 - 45 mmHg at the left knee." (Barnett, 58, 60)  Remember that any pressure greater than 32 - 35 mm Hg is enough to occlude blood vessels.

In dark skinned people, redness will not be apparent.  Feel for warmth over a defined area.  The backs of the fingers are most sensitive to skin temperature differences.  If you find an area that feels warmer than the surrounding skin and remains warmer for more than thirty minutes, you have found a "suspected" area. Other signs are dry skin, a hard or spongy lump, and/or slightly darker skin areas.

Many of our elderly lose the ability to produce a rebound rubor.  Very careful monitoring is required, because we are not given this warning sign of impending skin breakdown.  Some technical advances in the prevention of pressure sores include the use of radiometry.  A radiometer measures heat emitted from the skin without touching the skin.  With this unit, nurses can identify pressure sores in all patients before overlying skin begins to slough.

There have been several RISK SYSTEMS developed to identify those prone to pressure sores.   The MDS assessment required in long-term care facilities is also an adequate assessment tool The components of risk factors measured by the MDS include bed mobility, bedfast, bowel incontinence, peripheral vascular disease, pressure ulcer, previous pressure ulcer, impaired tactical sense and trunk restraint. Assessment of pressure sore risk is recommended as a baseline for any elderly patient, or any patient who is bed or chair-bound.  Included in the assessment is the identification of the risk factors present (e.g. immobility, nutritional status, incontinence, etc.).  Risk assessment should use a valid tool, and it should be re-accomplished at periodic intervals. The patient's score is assessed with any tool according to how rapid his condition may change. For example, you'll want to assess closely just after his admission, at least for 2 - 3 days.  If he is admitted to an intensive care unit, assessment may be daily.  If the patient is a relatively stable medical-surgical patient, every two days may well be adequate.  If a long-term care resident, once a month or once a quarter may work well. It is far easier and less expensive to prevent a sore than it is to treat it. 

Question No. 14: The pressure of the human buttocks on an innerspring mattress is:

         
a. Less than 32 mm Hg.

        
b. Greater than several times 32 mm Hg.

Question No. 15:  You turn a patient and notice a bright red spot over his tailbone. Which are 

valid?

a. In some patients, this redness doesn’t go away, which means that if you put pressure again to this area, a sore will develop.

b. This means there is a rebound of blood flooding this area to correct the damage from the compression.

c. This redness is called “rubor”.

d. All of these are valid.

Remember the pressure points whenever you evaluate the position of a patient.  If positioned on his back, the points are the back of the head, the shoulder blades, the elbows, the sacrum (base of the spine), the top of the pelvic bones, the ankle bones, and the heel.   Multipodus boots may help relieve pressure, as well as prevent foot drop.

The lateral (side-lying) position has three sub positions: 1/4, full, and 3/4 turns.  It's helpful to remember this as available turning surfaces become limited in some patients.  Positioning the patient at about 30 degrees (1/4 turn) has the advantage of keeping pressure off the hip bone and the sacrum / coccyx.  Once the patient is positioned, slide your hand, palm up, under the patient's hip.  You should be able to feel that the patient is resting on the fleshy part of his hip, and not on his hipbone.  The pressure points of the lateral position are the ear, elbow, shoulder, iliac (hip) crest, edge of the spine, hip bone, insides and outsides of the knees, and insides and outsides of the ankles.  The full lateral position carries the greatest pressures of any bed position.

Prevention may include teaching the patient about the risks of pressure and shearing ulcers and how to prevent them. Teach how to relieve pressure over bony prominences by shifting weight using rocking, rolling and lifting motions. When he's sitting, teach him how to lean forward and from side to side to relieve pressure, at least every 30 minutes.  If possible, the patient should stand every half-hour. Isometric exercises of the gluteal, hamstrings and calf muscles can relieve pressure as well as stimulate circulation. A tilted chair may be helpful. If the patient is sitting in a flat chair with his knees raised, he can be in a dangerous position.  This stretches the muscles of the buttocks and reduces the depth of padding.  Badly adjusted footrests of wheel chairs create this risk. 

The pressure areas in a chair are the elbow, heels, coccyx, and bottoms of the pelvic bones.  Also check the shoulder blades, especially if they protrude. Hips and ankles should be at 90 degrees, which allows the posterior thighs to have full contact with the seat surface.  This eases the pressure on the pelvic bones.  Also make sure the legs aren't externally rotated, which would increase the pressure on the top of the leg bone.  Put a lumbar support behind him to keep the spine in a normal curve, to prevent slouching, which would increase the risk of shearing in the sacral area.  While in a chair, the immobile patient should be repositioned every 30 minutes. Patients who can be responsible for their own shifting are taught to shift their weight every 10 to 15 minutes, which is much better than the 30-minute minimum.

As a staff nurse with thirty long-term, highly dependent patients, I thought about the feasibility of repositioning my patients every 30 minutes while seated.  It, at first, seemed an impossible mandate to even consider since I had just two aides to assist me, and I was also responsible for medications, treatments, and charting. Considering mealtimes, some patients were in chairs three hours.  Even by arranging for very high-risk patients to be the "last up, first down", there was still 1 1/2 hours, during which all available staff were feeding patients; not repositioning them. I carefully considered all thirty of my patients.  Seventeen were capable of shifting their weight, walking, etc. and were not within the high-risk group.  Out of the remaining thirteen, eight were truly high risk, and four of those had a history of repeated breaks in skin integrity.  I began concentrating on the worst four.  Considering the minimum time they needed to be up for meals (1 1/2 hours), there would be two thirty-minute repositioning times: after they had been up 30 minutes, and again after being up 1 hour.  At the 1 1/2 hour mark they would be returning to bed.  Could we break briefly during feeding to reposition these four patients in their chairs, and would it make a difference?  The answer to both questions was yes.  It took only a moment to reposition these people, as it was only a matter of shifting and moving pillows and moving the patient from one hip to another.  When we paid attention to the need and made it a priority it was feasible for four patients, and we could extend the time between skin breakdowns.  After this practice became routine, I began adding one more patient at a time, always considering only those truly at risk.  With our staffing limitations, and the high dependency ratio of our skilled-care patients, it wasn't easy, but it could be done.

Certainly support surfaces are an important part of pressure reduction, but few can substitute for the importance of patient positioning, and repositioning.  Despite all of our high tech approaches to skin care, and all we have learned about healing, the hallmark remains in the ability of the staff to frequently turn the high-risk patient.

Turning has been the hallmark of decubiti care since nursing began.  The standard procedure is to turn the patient every two hours.  For some patients this is not enough.  Let the skin be the guide.  You must turn the patient enough to prevent permanent redness.  The redness should return to normal within thirty minutes after position change.  If it takes longer, move the turning schedule up by 1/2  hour.  The "every two hour" standard has no research basis, as it is a standard, not an individual requirement.  Each patient responds differently to pressure.

 The turning schedule should be more flexible to meet the needs of the patient as well as the limitations of the available time of staff, or family caregiver.  It might help to devise a 24-hour turning clock.  Different turning clocks can be adapted for different patient needs and different facility routines.  In the design of a clock or a turning schedule, the following seven principles should be included:  

1. Risky patients should be flat (supine and prone) with one pillow whenever possible to allow better weight distribution. 

2. The allowable time in any position varies with patient.  If the patient has normal sensations and the ability to adjust his own positions to some extent, four hours can be allowed.  It's best that this time is from midnight to four AM when the metabolic rate is lowest and the patient is on his back. High-risk patients should not stay in one position longer than two hours.

3. When the patient is on his side, the risk is greater. There is higher pressure due to poor weight distribution.  The maximum time on the side should be two hours, with one hour maximum for high-risk patients. A safer alternative to side lying is the 30-degree oblique position.  

4. When the patient is seated, the pressures are twice as high as when flat. Such pressures should be maintained only 30 minutes unless the patient is able to adjust his position.  Even then he should be reminded to lift and shift his weight at regular intervals.

5. At mealtimes, the patient should be seated.  If a semi-Fowlers position is used (the most dangerous due to shearing), it should be allowed for only 1/2 hour.

6. The "relief" period should not be less than 5/6ths of the time spent under pressure.

7. A succession of different clocks can be used for patients who are improving and/or deteriorating.

Consider an example of a clock used for a chair or bed patient with a medium-risk score.  Factors to consider include:
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1. The patient is flat when in bed either on the stomach or back.

2. The patient can adjust his position somewhat, so a four-hour stretch from midnight to 4 am is allowed to provide uninterrupted sleep.

3. Two hours at a time on each side is maximum.

4. The patient can adjust his position only slightly in a chair, so maximum time allowed is 2 hours.

5. He wants to be in a chair at mealtimes. Breakfast is at 7:30; lunch is at 11:30; and dinner is at 5:30.

7. The tub-bath is on Tuesdays and Thursdays, at 10:00 AM.

The advantages of the clock system are:
�  Pressure areas are more likely to get adequate relief because of a planned sequence of turns.  The clock tells you which position he should be in, or what the next position is to be.  It assures that all turning surfaces are used, not just a couple favorites, and that each position is given its share of rest.

�  The routine of a facility is considered to allow activities (bath, chair, etc) to be at the same time a turn is scheduled.  This cuts time spent by staff, ie: you wouldn't turn a patient at 4:30 when his two hours are up and then return to sit him up at 5:30 for dinner.  If a patient receives a treatment that requires a certain position, build that into the clock. In home care, a scheduled sequence of turns can alert the family to arrive at specific times to help lift the patient with difficult position turns.

�  It allows individual care for individual needs.  It can be advanced as the patient advances.

�  Standard clocks can be prepared to be used with anyone who has a risk score of 15 and more; or the chair/bed patient with a risk score of 10-15; etc. This would allow a routine, to make care of several patients more efficient.  Use facility standard clocks.

Question No. 16: A patient sits in a chair that raises his knees higher than his hips, i.e. the hip 

angle is less than 90 degrees. What does this tell you?

a. Probably his foot rests are too low.

b. The skin is being stretched tighter over his buttocks, which makes compression pressure higher, and increases his risk of skin breakdown.

c. This is the desired chair position.

d. All of these are true.

Question No. 17: True or False?  Every-two-hour turning is sufficient for every patient.


a. True.






b. False.

Question No. 18:  Which is NOT true of the side-lying position?

a. In the ¼ position, you should be able to feel with your hand that the patient is not lying on his hip bone.

b. The full lateral position has the least pressures of any bed position.

c. There are ¼, full, and ¾  turns in side-lying.

d. The pressure points to watch are the ear, elbow, shoulder, hip crest, edge of the spine, hip bone, sides of the knees and sides of the ankles.

BED SURFACES
Since immobility is such an important factor to skin breakdown, the bed and chair surfaces must also be considered. With over 1600 support surfaces and specialty bed on the market, there is much to consider. 

Questions that help the decision for which product to select are: 
· Does the product distribute the patient's body weight evenly and adjust to any movement? 
· If the patient's head is elevated, moves, or slides down a lot, how does the product help to prevent shearing and friction? 
· Is the cover permeable to moisture?  
· Does the support surface allow air to escape near the patient's skin?  
These questions consider the forces of pressure, shearing and friction, and maceration.  Most pressure relieving systems reduce pressure by conforming to the contours of the body, so that the pressure is better distributed over a larger surface area.  

If the patient doesn't have a sore but is at risk, or if the sore is only stage I, (which means the skin is intact, but red, and it doesn't blanch), foam, or water-filled or gel-filled mattress overlays are generally adequate.

Foam:

These can be flat, or convoluted (egg crate).  Generally, flat is considered superior.  The thickness must be 3 to 4 inches, minimum, and the density 1.3 to 1.4 pounds per square inch.  The product should list a 25% indentation load deflection (ILD) of about 30 lbs, which means it should take at least 30 lbs of pressure to compress the foam to 75% of its original thickness.   The foam density should be between 1.3 to 2.5 lb/cu ft. Any less than this usually causes "bottoming out".  There is a quick check for bottoming out.  Insert your hand, palm up, between the overlay and the mattress.  If you can feel the patient's body through the overlay, it isn't providing adequate pressure reduction.  You need a higher loft.  

Foam is easy to use, but difficult to clean, the density breaks down over time, and it is expensive to discard.  It doesn't reduce skin moisture. Foam overlays are highly flammable once washed, or if they get wet, so watch patients who smoke carefully.  Once the overlay is wet, replace it. Some states prohibit use of these products. None of the overlays will continue to be effective longer than 6 months, and need to be replaced.

Foam is also available in replacement mattresses, and there is evidence that a high-density foam replacement mattress is superior to standard hospital mattresses.  There is also evidence that the mattress is superior to the overlay.  
Gel or water filled:

These overlays allow the patient to float on a surface that displaces the weight.  They're easy to clean, and durable, but they are heavy and difficult to move, they may leak, they don't reduce skin moisture, and they may cause high pressure at the heels.  

GEL PADS are made of a gel that is similar in consistency to human fat. The higher quality products tend to be expensive, but they last longer and are more effective. 

Turning patients on waterbeds, particularly, is difficult.  Some patients will develop hip flexion contractures, if not prevented, as the hips tend to be flexed whenever in a back-lying position. Try to limit waterbed use to those patients who are able to stand in full extension periodically. Full waterbeds, in some facilities, are impractical because of the weight of the bed imposed upon the structural building.   

You can make temporary water cushions for heels, elbows, hips and general positioning by filling discarded GU irrigant and plastic IV bags 3/4 full with warm water.  Expel the air and wrap two rubber bands around the exit valve.

Air-Filled:

If the patient has a sore staged from I to III (full thickness skin loss, but not through underlying fascia), air-filled pressure mattresses, either with static or dynamic action work well.  Static air mattresses reduce pressure in ways similar to gel-filled or water-filled. They are usually designed with interconnecting cells that allow the air pressure within each cell to become equalized when a patient is not moving. 

Dynamic air mattresses are called alternating pressure mattresses or air-suspension beds, and they are popular and widely used.  These beds are made of vinyl or rubberized canvas and consist of a series of air channels that alternately deflate and reinflate, thus alternating pressure to the skin.  Some models reduce skin moisture by air blowing through tiny laser created holes. Combined with regular turning and correct positioning, these mattresses can be effective in the prevention and treatment of pressure sores.  Complaints regarding these mattresses have been the result of improper installation, kinked or disconnected tubing and poorly positioned motors.  The pump unit for the mattress must run continuously to maintain adequate pressure.  Lack of proper maintenance has, in some cases, reduced the effectiveness of these beds. The patient needs to be frequently assessed to assure he is not "bottoming out", and thus not benefiting from the bed.

As the risk or stage of sore climbs, you either need to replace a standard mattress, or use an overlay system that actively reduces pressure.  The replacement mattresses are: foam, gel and foam, and low air loss beds.  Foam and gel foam mattresses last many years, and reduce pressure and shearing force (but not below the capillary pressure). Good care and turning is still a mandate.

Low air-loss mattresses are bags of air calibrated to the patient's weight to provide maximum reduction of pressure over the body surface.  The air within is not cycled, but it shifts around in response to the patient's movements.  There is a special surface to reduce friction.

Active overlay systems have larger, deeper, tubular cells through which air cycles continuously.  They are like super alternating pressure mattresses, and are called large celled.

High-risk patients, stage IV, can benefit from a dynamic flotation mattress or a low air-loss replacement bed system.  The flotation mattress is large interlocking air cells, which rests on a control sensor pad.  The cells inflate and deflate, and the pad adjusts the amounts of support based upon its sensor readings.  A low air-loss replacement bed is a low air-loss mattress on a special frame that offers a built in scale, or a built in heater, or a quick-release for CPR.    Although these beds do adjust to many different positions, they don't absorb fluid and the patient's temperature cannot be adjusted. They have the advantage of creating less risk of dehydration.

Ultra high-risk patients, with non-healing stage IV sores cannot tolerate any pressure. Air-fluidized bead beds are effective. These are specialty beds used for pressure sore treatment. Many of these beds offer properties of both air and fluid. The Clinitron, Skytron, FluidAir, and SMI 5000 are all examples of air fluidized bead beds, also called static high-air-loss beds. They offer several advantages other beds cannot offer. Temperature and humidity can be controlled.  Uniform support of the body is offered without the wavy motion experienced in a conventional waterbed. These are the only beds with which limited turning of the patient is allowed, as pressures are maintained below capillary closing pressure. The soft, slippery, sand-like beads can absorb some secretions. This creates a clean, dry environment, reducing the risk of infection. Disadvantages include the difficulty in transferring a patient, or even sitting him up. The bed cannot be elevated and a foam wedge is used for support. The airflow increases water loss, and may lead to dehydration in susceptible patients.

Although very expensive, these beds are clinically effective. Many studies estimate the cost of the beds is less than expected, when the savings due to the faster, more effective healing is considered, especially for the more severe wound situations. "It appears, from non-rigorous scientific research, that air-fluidized and low-air-loss systems, despite their structural and operational encumbrances, are the support systems of choice in patients with large Stage II or Stage IV pressure ulcers on multiple turning surfaces." (Tallon, 62). Reimbursement for these sophisticated devices is sometimes a limitation.  Beyond the few studies that support high-tech beds for serious pressure sores, studies do not support any particular system for any other defined patient populations.

Heel ulcers are of special concern. Our elderly are particularly vulnerable to heel ulceration.  The heel is a small surface area, with bone lying very near the skin.  In our elderly, the skin may be very fragile, or the underlying bony surfaces may have changed due to arthritis. 

Lifting the heels off the bed with a pillow under the leg will work to relieve the pressure, however, this increases the risk of deep vein thrombosis. Success has been achieved with the use of a small X-ray foam wedge slipped under the lower part of the leg.  The wedge is just high enough to raise the heels off the bed, but will not cause the knees to bend. The weight of bedclothes always increases the pressure. Use bed cradles for high-risk patients.  

There are more than 62 manufacturers of heel-protection devices. The principle used is to elevate the heels off the mattress and to provide protective heel coverage. One idea often used is thick-soled shoes (such as high-top tennis shoes) worn in bed to reduce some of the friction and shearing force, as well as the pressure from bedclothes. These help prevent heel ulcers caused from shearing force, plus they prevent foot drop.  Most facilities require a special pair of "bed-shoes".  Use of shoes that are also used for walking violates infection control procedures.  The tennis shoes stay in place, unlike many foam heel protectors.

Heel ulcers do not usually have to be debrided and can be safely allowed to heal slowly beneath the thick scar.

A common preventative practice for years was to put the patient on a rubber ring to "take the pressure off a reddened area".  These days the rings are foam instead of rubber. This practice should be avoided because it actually constricts the blood flow to the pressured area increasing the chance for a pressure sore rather than decreasing it. If an area is padded, the padding needs to be large enough to cover the entire area contacting the surface, ie: not just one side of the sacrum, but the entire sacrum, and not just the trochanter bone, but the entire hip.  Pressured areas can be padded to disperse the pressure, but stay away from the donut effect.  There are multiple foam products made specifically to help position your patient. 

General nutrition significantly contributes to skin integrity.  Undernourished patients have lost sub-cutaneous fat and valuable nutrients. Our primary goal is to prevent pressure sores, but all efforts may fail if the resident's or patient's nutritional status deteriorates.  Most injuries and chronic or long-term illnesses (malignancies, intestinal fistulas, colitis, renal or liver failure, etc.) affect the nutritional status due to inadequate nutrient intake or excessive nutrient losses.  A supplemental feeding can be used to assist adequate nutritional intake, but sometimes you find yourself in a catch 22.  The patient is developing a pressure sore because you were unable to keep him nourished, and now that the sore is there, the nutritional requirements are even more increased.  Unless we are able to intervene with tube feedings or IV nutrition, your patient may be in a downhill cycle.

One essential nutrient for skin maintenance and repair is protein. The principle structural element of skin tissue is collagen, a protein assembled from amino acids of ingested protein.  With prolonged illness, available protein and even plasma proteins are converted to carbohydrate and utilized for energy.  It is estimated a deficiency of albumin protein (a lab test used to measure serum protein levels) is more closely associated with the formation of a pressure sore than is weight loss.  If there is inadequate replacement, little protein is left for skin repair and maintenance.  Patients on protein-restricted diets for treatment of kidney failure have a high percentage of pressure sores.  Pressure sores will not heal until body protein stores are replaced and maintained.  Tube feeding is recommended when a patient cannot eat at least 50% of his caloric and protein requirements, assuming his GI tract can tolerate the feeding.  IV nutrition is indicated when the oral intake is absent for at least 7 to 10 days, and the GI tract is impaired. 

Vitamin C, essential for the synthesis of collagen, plays an important role in skin maintenance and repair.  Skin injuries cause a decrease in plasma levels of vitamin C that must be replaced for healing to occur. A deficiency of vitamin C doubles healing time.  In one study with 21 elderly hip fracture patients, 10 patients developed pressure sores, and all 10 had a vitamin C deficiency.  The remaining 11 who did not develop a pressure sore had twice the vitamin C levels.

Another vitamin that is important is vitamin A, which helps form new tissue. Vitamin A replacement is said to decrease the incidence of stress peptic ulcers in burn patients. As another example of vitamin A prevention, consider steroid therapy that drastically interferes with all stages of wound healing. Some patients have spontaneous tearing of their skin because of severe collagen deficiencies due to the steroids.  Vitamin A can reverse this syndrome in some patients, although in chronic, non-healing wounds, the steroid therapy would need to be discontinued for healing to occur..

Zinc and copper deficiencies aggravate wound healing as well.  Fifteen to twenty percent of zinc storage is in the skin. Zinc is a cofactor in collagen and nucleic acid synthesis, and is also important in the immune response. Zinc deficiencies are common among institutionalized patients, and again, a deficiency is thought to double healing times.  Fifteen milligrams per day is the recommended adult requirement for zinc.

Question No. 19: Precautions to take with foam overlays include:

a. Check density, thickness and ILD, and feel for the patient's skeleton under the overlay.

b. Replace foam every 6 months.

c. Replace foam if it become soiled or wet.

d. All of these.
Question No. 20: Nutrients necessary for skin maintenance and repair include:

a. Protein.

b. Vitamin C
c. Vitamin A
d. All of these.
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