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One of the most ubiquitous problems that occurs in long term care
patients of any age is the development of decubitus ulcers. The develop-
ment of decubiti arises from a complex set of circumstances that include
pressure, shearing forces, friction, skin environment, and nutritional status.
Decubiti have proved to be extremely difficult to heal, particularly in the
long term care setting where surgical intervention is not readily available,
and prevention is often a challenge for primary care givers.

In preparation for the research of our Geriatric Research Education
and Clinical Center group, we reviewed the literature on decubitus ulcers.
Most of the articles appear in nursing or surgical journals and are devoted
to treatment of the physical forces (pressure, shearing, friction, skin care) or
surgical treatment (debridement, plastic surgery). The nursing articles, as
one would expect, address both prevention and treatment focused on
patient positioning, types of dressings, maintenance of skin integrity, use of
special mattresses, etc. Most noteworthy about the articles we reviewed
was the lack of reference to nutrition as a factor in either the development

or treatment of decubitus ulcers.

N
The best surgical and nursing care available will not heal decu-
itus ulcers if there is inadequate nutritional substrate to make new

tissue, We have known for decades that patients who are malnourished are
Tore susceptible to tissue breakdown, infection, and metabolic complica-
tions. We also know that requirements for some nutrients are elevated
when an individual is stressed, injured, or septic. Protein, vitamin C and
Wke new tissues, and individual requirements
may in i in hases of wound healing. As
nutrition experts, dietitians’ knowledge of nutrient needs, nutrient sources,
and individual tolerances is essential to provide the best nutritional inter-
ventions. David Wagner has written a wonderful review of the nutritional
management of decubitus ulcers. For dietitians who work in the long term
care setting, where the prevalence of decubiti is far greater than the acute
care setting, the information included should be valuable in their practice.
Hopefully, future research will enable us to further elucidate the contribu-
tion that nutrition makes in both the development and treatment of the
serious problems associated with decubitus ulcers.

Ronni Chernoff, PhD, RD




NUTRITIONAL MANAGEMENT OF

THE PRESSURE ULCER PATIENT

The population of the elderly in the
United States is growing. As this
population expands, there will be more
people admitted to hospitals and
nursing homes suffering from both
acute and chronic illnesses. Pressure-
induced tissue necrosis is becoming a
greater concern in this population due
to the morbidity and cost associated
with these lesions. Often referred to as
“decubitus” ulcers due to their preva-
lence in bed-bound patients, pressure
ulcers are not specifically limited to
recumbent patients. In fact, they can
occur in a wide range of individuals
under an array of conditions, from
active youths with spinal cord injury to
the elderly, immobile, or demented.
Some patients suffering from these
lesions can achieve satisfactory healing
with only nominal attention to nutri-
tional factors. However, most of the
patients with pressure ulcers admitted
to acute care facilities have multiple
medical problems including malnutri-
tion. Even with appropriate local care,
the underlying malnutrition must be

identified and treated before healing can

occur. Many other patients are at high
risk of developing pressure ulcers once
admitted. Nutrition assessment and
appropriate intervention is essential to
prevent the occurrence of debilitating
ulcerations, and to heal existent lesions

PREVALENCE AND ETIOLOGY OF
PRESSURE ULCERS

In the United States, individuals over
65 are the most rapidly growing
segment of the population. Those over
85 compose the largest portion of this
group, and also represent the most
frequent users of acute care
beds.(13,14,16). As this population
continues to grow, the problem of
pressure-induced tissue necrosis and
the cost of treating this process will
become increasingly burdensome.

Although there is a greater preva-
lence of ulcerated skin lesions in the

elderly (2,3,9,12), age is not the only
factor associated with developing a
pressure ulcer(1,2). In younger groups,
there is a peak in prevalence for males
between the ages of 20 and 30, reflecting
the greater number of young men with
spinal cord injuries(2). In elderly
groups, women are more likcly' victims,
reflecting the greater proportion of
women compared to men surviving to
old age(2,4,5).

Over 80% of patients admitted to
hospitals with pressure ulcers have
more than three additional diagnoses(9).

COMMON AREAS OF
PRESSURE ULCER
FORMATION

Prone

Mortality increases in patients who
develop pressure ulcers(22,28), with
deathrates being six times higher for
‘those Who do not or cannot heal an
‘ulcer(29). Infectious complications are_
‘common and also contribute to mortal-
ity(30,31,32). A recent survey of dece-
dents in the U.S. revealed that 44.3% of
cases with ulcers were in hospitalized
patients, 37.8% were residents of
nursing homes, while only 14% were
living in family homes prior to demise.
Although percentages of patients with
pressure ulcers may not be increasing
(15), clinicians can expect a growing
number of patients with tissue necrosis
as the population at risk grows in
number.

The enormous cost of treating
pressure ulcers significantly affects the
financial burden of institutions and
health care payment systems(6).
owing the precise preva-
lence, national costs are impossible to
determine. However, per patient costs
for treatment in acute care settings
range from $2000 to $30,000, depending
on the reason for hospitaliza-
tion.(22,25,26) Considering these costs,

some of this financial burden.
Interpreting prevalence studies is
difficult due to different definitions of
what constitutes a pressure ulcer(1,6).
To standardize classification a grading
system based on the orderly patho-
physiologic generation of these lesions
has been developed.(5,7,8). This grading
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PRESSURE ULCER GRADING

partial thickness,
limited to superficial
dermal and epider-
mal layers

Grade 1

full thickness,
extending into
subcutaneous fat

Grade 2

necrotic ulcer
extending into
muscle

Grade 3

necrotic ulcer
extending into bone
or joint structure

Grade 4

PRIMARY CAUSES OF
PRESSURE ULCERS

1. Pressure exerted over a
limited area causing
reduction in blood flow.

2. Shear from progressive
displacement of adjacent
surfaces.

3. Friction from resistance
between adjacent surfaces.

system ranges from pre-ulcers, charac-
terized by unbroken skin, through
partial and full thickness lesions. A
grade IV classification is reserved for
ulcers extending into bone or joint
structures. Using this system, lesions
with grades 2-4 may account for as
many as half of all ulcers(5).

The majority of ulcers develop in the
pelvic area or on the foot and
ankle(8,11). They most commonly arise
in areas over a bony prominence, but
are also likely under static devices such
as casts, braces or restraints. Although
pressure is a main cause of tissue
necrosis, friction and shear also contrib-
ute to their generation.

In an immobile patient, the external
pressure exerted on a specific region can
exceed the mean capillary pressure,
resulting in a reduction in local blood
flow. If protracted, this external pres-
sure will cause vessel collapse and
thrombosis. The ensuing tissue edema
further decreases tissue oxygenation.
The low blood flow allows buildup of
toxic cellular wastes. The process also
causes abnormalities in collagen
synthesis, which ultimately affects the
patient's ability to maintain normal
tissue or heal a wound(17,18,20).

een low serum
albumin and poor wound healing is
well established(39,40,41). A reduction
in serum albumin can contribute to local
tissue edema, causing similar reductions
in transport of cellular nutrients and
removal of wastes(19). A combination of
hypoalbuminemia and pre-existing
tissue edema may result in poor tissue
resistance to even slight increases in
external pressure, with resultant cellular
autolysis and necrosis.

Shearing forces result from slow,
progressive displacement of adjacent
surfaces. This usually occurs as the head
of a bed is raised, and a patient slides
downward(17). Friction between the
torso and bed surface causes stretching
and angulation of capillary vessels and
disruption of subcutaneous fat(21). This
action places the greatest pressure on
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Ina survey of over 600 patients
Allman and co-workers determin;*d that
fractures, dementia, diarrhea, fecal :
Incontinence, urinary catheter yse
decreased weight, and hypoal- :
buminemia were associated with
having pressure ulcers, After logistic
regression analysis, hy oalbuminemis
fecal incontinence and fractures Were
found to be significantly and indepen-
dently associ. dth developing 3
pressure ulcer(22). The relationship with
fractures is likely associated with
immobility and an increase in direct
pressure over bony prominence.
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The association between dementia
and pressure ulcer formation is slightly
more Insidious. M: ' yupled—

"With vitamin and mineral deficiencies
has been associated with decreases in
cognitive function in geriatric popula-
ToNs(T6,34,35). Dementia certainly can

be exacerbated by malnutrition. This

reduction in cognitive function may
lead to further decreases in nutrient
intake, setting up a cycle of deteriorat-
ing overall status and malnutrition
This ultimately leads to reduced skin
integrity, poor wound healing, im-
munocompromise and infection. In
addition, polypharmacy and sedation
may also play roles in the allerafions —
of mental status, decreased functional

independence, anc Myiy




both hospitalized and homebound
individuals(22 ).

Fecal incontinence may play a more
significant role than urinary inconti-
nence in the etiology of tissue necrosis
(33). Even though pressure ulcers are
associated with urinary catheter use,
there is no independent association
between urinary catheter use, urinary
incontinence, and the presence of skin
infections or pressure ulcers(22,33).
Most patients with urinary incontinence
and pressure ulcers have external
catheters for control. Although urine
does contribute to maceration, skin
exposure to the bacteria and toxins in
stool in addition to maceration may be
more consequential.(22)

Hypoalbuminemia is common in this
group of patients and is likely multifac-
torial in etiology. Chronic under-
nutrition, as well as infection and
protein losses through the wound
surface, are contributing factors. There
is also an association between
hypoalbuminemia and reduced gastric
emptying, small bowel edema, ileus,
and diarrhea(36,37,38,39). These factors
often complicate nutritional supplemen-
tation. Hypoalbuminemia and low
oncotic pressures contribute to periph-
eral edema, as well as edema of the gut
wall. This edema can lead to a relative
malabsorption and diarrhea. If not
appropriately recognized and treated,
this could lead to skin ulceration as
described, or contribute to infection in
an existent lesion.

‘Malnutrition is common in patients
with pressure ulcers. Early identificatio!

i essential in screening and prevention \

programs. After a patient has developed
S is, appropriate nutrition

support is necessary to provide the best

chance for healing.

NUTRITION ASSESSMENT
AND SCREENING

Great attention has been paid to the
value of nutrition assessment and
screening to determine patients at

nutritional risk. When risk assessments
are being performed, attention should
be paid to those factors common to both
the development of pressure ulcers and
malnutrition. These assessments should
not only focus on treating those with
existent pressure ulcers, but on pre-
venting the occurrence of lesions in
those at high risk for both malnutrition
and development of pressure ulcers.

Standard methods of nutrition
assessment usually include evaluation
of somatic protein stores, and vitamin
and mineral status. Visceral protein
status and immunocompetence can be
determined with a vast array of avail-
able assays. In the end, all values must
be interpreted in light of clinical obser-
vations.

The screening devices which are most
effective can actually be quite simple.
Current pressure ulcers, risk of pro-
longed immobility secondary to
fractures or decreased mental status,
pre-existing nutritional deficits, history
of weight loss if available, and admit-
ting diagnosis are crucial screening
tools. Serum albumin, cholesterol, total
protein, total lymphocyte count, and
hemoglobin and hematocrit are com-
monly available. As a group, they are
effective parameters in assessing
nutrition status, vitamin and mineral
deficiencies, and eventual response to
therapy. Although more sensitive and
specific measures are available, many

" institutions and their associated clini-

cians are not fortunate enough to
command these resources.

Admission diagnosis is particularly
effective as a screening tool for those at
risk of malnutrition and pressure ulcers.
Patients admitted for neurologic
deficits, GI bleeding or obstruction,
pulmonary, renal, or hepatic failure, and
sepsis from pneumonia or urinary
sources should be considered at nutri-
tional risk. Additionally, diabetic
patients and those on systemic steroids
often have impaired healing mecha-
nisms affecting their ability to resist
tissue breakdown. Trauma, particularly

Malnutrition is common in
patients with pressure ulcers.

Early identification is essential

in screening and prevention
programs. After a patient has
developed tissue necrosis, .
appropriate nutrition support is (7~
niecessary to provide the best
chance for healing,.

FACTORS ASSOCIATED
WITH PRESSURE ULCERS

Fractures

Fecal Incontinence
Hypoalbuminemia
Diarrhea

Decreased Weight
Dementia

Urinary Incontinence

SCREENING FOR
PRESSURE ULCERS

1. Current Pressure Ulcers
2. Immobility

Pre-existing Nutritional
Deficits

Weight Loss
Incontinence

Impaired Mental Status
Diagnoses
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COMMON DIAGNOSES OF
THOSE “AT RISK” FOR
PRESSURE ULCERS

AND MALNUTRITION

Neurologic
1. CVA
2. Dementia
3. Head Injury
4. Chord Injury/
Paralysis

Hepatobiliary/GI

1. GIBleed
Obstruction
Hepatic Failure
Pancreatitis
Malabsorption/
Diarrhea

N wN

Cardiopulmonary
1. COPD/CHF
2. Respiratory
Failure
3. Severe Cardiac
Disease

Musculoskeletal
1. Fractures

Other

Sepsis

Trauma

Diabetes

Systemic Steroids
Connective Tissue
Disease

1w N

in the elderly, is accompanied by
increased nutrient requirements and
greater risk due to immobility. In fact,
any of these conditions in geriatric
patients places them at greater risk for
tissue breakdown and a subsequent
increase in morbidity and mortality
beyond what would be expected from
the primary condition alone.

Anthropometric assessment in
geriatric populations is problematic.
Age related changes in height, lean
mass and fat mass, as well as the wide
range in physiologic age vs chronologi-
cal age in this group make interpreting
available standards difficult(16).

In acutely ill elderly patients, the most
valuable anthropometric parameter is
current weight, and weight change. Any
weight loss of 10% or greater from usual
body weight is significant, particularly
in debilitated patients already under-
weight. Rapid increases or decreases in
weight are common, and signal wide
fluctuations in hydration status. The
cause of these changes should be
identified and corrected so as not to
place undue strain on what may be an
already tenuous cardiovascular, pulmo-
nary, or renal status. Dramatic changes
in fluid status must be noted when
interpreting serum protein deter-
minations.

Serum albumin has been decried as
less than ideal as a nutrition assessment
parameter. It is subject to fluctuations in
fluid status, and can decrease markedly
during the early admission period
secondary to postural changes(42). It is
also slow to respond to refeeding.
However nonspecific, serum albumin
remains a sensitive indicator of acute
changes in clinical status, whether from
infection, hydration, starvation or a
combination of factors. Albumin has
also been included in a variety of
regression equations to assess risk and
response to nutrition therapy(43,50),
which suggests it is still a valuable
assessment parameter. Increases in
serum albumin in the presence of stable

weight and fluid statys Suggest

probability of favorable 4 8ood
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colloid osmotic pressure, which is i
related to tissue edema. Increased Hee
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in developing tissue necrosis, S

Transferrin, an iron binding transpors
protein, has also been used ag 3 meagl(j)re
of nutrition status. It is slightly more
sensitive and specific than albumin due
to its smaller serum pool and shorter
half life. Transferrin has been suggested
to actas an acute phase protein during
infection and anemia. Serum values can
fluctuate over wide ranges depending
on a number of factors, and its response
during refeeding can be unpredict-
able(43,44,47 48).

Total lymphocyte count and anergy
testing are useful in determining
relative immunocompetence. Total
lymphocyte count also can reflect risk of
developing a pressure ulcer(52). Al-
though both may be suppressed by
drugs and in the post-operative period,
prolonged suppression is of significant
prognostic value(46). Conversely,
recovery of reactivity with refeeding is
associated with a recovery of nutrition
status and reduced mortality(49).

Hemoglobin, hematocrit and serum
ferritin are valuable in the determina-
tion of anemia. Deficits in hemoglobin
and hematocrit have been correlated
with risk of developing pressure
ulcers(22). Both are also useful in
predicting eventual mortality(51) . The
significance of this correlation is uncer-
tain, as chronic anemia is quite common
in the patient groups where pressure
ulcers are usually found. However, if
combined with a low serum ferritin, the
triad is useful in differentiating between




chronic disease, and true. iron
anemia. Routine determina-
in B 12 and folate levels
es of other
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Serum cholesterol has been used as a
ure of risk for cardiovascular ’
disease, but has received little attention
asan assessment parameter for malnu-
trition. Decreased serum cholesterol has
been associated with measurablg
mortality in populations of nursing
home men(51,53,54,55). It has also been
identified to correspond with dgcreased
Jevels of membrane phospholipids(54).
Conceivably, a decrease in membrane
phospholipids could influence cellL.llar
function and resilience. However, little
attention has been paid to the correla-
tion between recovery of cholesterol in
comparison to improvements in other
parameters of nutrition status.
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In our clinical practice, serum choles-
terol is as sensitive as serum albumin to
acute changes in clinical status but is not
as sensitive to fluctuations in hydration
status. These changes are seen regard-
Jess of the presence or absence of TPN
or tube feeding. Serum cholesterol also
recovers more rapidly in response to
nutrition support and improving
clinical status than does albumin. These
observations suggest serum cholesterol
may be an inexpensive, valuable and
commonly available nutrition assess-
ment parameter. However, validation
studies are necessary to confirm these
observations.

Body composition analysis using
bioelectrical impedance is useful in
assessing the impact of hydration(56).
The technique is particularly helpful in
determining fluctuations which may
influence clinical care, especially rapid
gains in fluid associated with early
refeeding. It is also particularly effective
in determining the efficacy of diuretic
therapy in the same group of patients.
When using this technology, each
patient should act as his or her own
control.

Generally, improvements in nutri-
tional assessment parameters are
accompanied by an improvement in
observable clinical status. The signal
events include stable electrolytes, fluid
balance, resolution of fever, improving
serum cholesterol, total protein and
eventually albumin, and the beginning
phases of wound healing. Although
helpful, caution should be exercised to
prevent the overuse of expensive
laboratory assays which contribute little
to the patient’s care, especially when
careful clinical observation can offer the
same information.

DESIGNING THE APPROPRIATE
FEEDING PROGRAM

The first step in designing an appro-
priate feeding plan is the calculation of
energy and protein requirements. In the
absence of direct measures of oxygen
consumption and carbon dioxide
production, several prediction methods
can be used. Body surface area or the
Harris-Benedict equation are common.
Both require the addition of “injury
factors”, which increase the estimations
of energy expenditure based on existent
stress, such as infection, fractures, or
open wounds. Investigators have
substantiated a wide variability in
measured vs estimated energy expendi-
tures using these calculations(57). Often,
accurate estimations can be made using
a range for both calories and protein
calculated on a per kilogram basis.

Studies suggest the maximum rates of
glucose oxidation approach levels
which correspond with 35 non-protein
kcal per kilogram(58,59). Similar studies
on protein kinetics suggest ranges of 1.5
to 2.5 grams per kilogram of protein are
required during illness or injury(60).
Occasionally, substrate needs are
higher, as in severe stress or multiple
trauma with head injury.

Simplified calculations using these
figures provide reasonable estimations
for non-protein calorie and protein
supplementation. The range usually
applied for the estimation of non-

Elderly individuals are not more
suseptible to azotemia from high
Protein intakes, providing there
1S no pre-existing renal disease
and adequate hydration is
provided.

NUTRITIONAL RISK
ASSESSMENT

1. Weight Change

(Loss or Gain)

Decreased Albumin
Decreased Total Protein

Low Total Lymphocyte Count
Anemia

Hypocholesterolemia
Physical Appearance
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PROTEIN AND ENERGY
REQUIREMENTS

1. 25-35non protein kcal /kg
2. 1.5-25gm/kg protein

T —




i

FLUID REQUIREMENTS

Obligatory Losses
800 - 1300 ml/day

Normal Requirements

2000 - 3000 ml/day

Fluid Restrictions

1200-1800 ml/day
(Iess depending on
patient condition)

Minimum Requirements
for Tube Feeding

Normal
Restricted

1 ml/kcal
1/2 ml/kcal

N

ENTERAL FORMULA
CATEGORIES

1. Standard Formula
a. high protein
b. one kcal/ml

2. Special Formula
a. high calorie/fluid
restricted
b. fiber

3. “High Tech” Formula
a. peptide-based protein
b. modified fat
(MCT, Fish Oil)

10

protein calories is 25 - 35 kcal per kg.
Smaller, elderly patients who are
relatively unstressed, as well as
younger, unstressed, malnourished
patients usually fall at the lower end of
the range. Traumatized, septic, stressed

azotemia from high protein intakes
providing there is no pre-existing renal
disease, and adequate hydration is
provided(80). If azotemia or renal
insufficiency occur, a reduction in
protein may be necessary until the

patients generally require supplementa-
fiom miear the higher end of the scale. The
best estimate 1s determined from the
measurement of mixed expired gases
and indirect calorimetry.

All calculations for energy expendi-
ture should be based on actual weight if
the patient is lean, especially if they
have experienced a recent weight loss.
In the starved or underweight, this may
yield very low estimations. These low
estimations reflect the adaptation to
starvation, and may help avoid the
complications of over-aggressive
refeeding(61).

The relationship between weight and
energy expenditure is not linear. Fat is
less metabolically active than lean tissue
and does not require the same level of
support. Therefore, severely overweight
patients” energy and protein estimations
should be based on ideal weight. The
basic principal is that one should not
feed metabolically inactive fat tissue at
the same rate as metabolically active
lean tissue.

Normal protein requirements in
tnstressed individuals can be met with
as Tittle as 0.5-0.8 gm per kg of protein.

increase is modulated. Initial estima-
tions of calorie and protein intakes
should be revised as stress level de-
creases. Often nitrogen equilibrium can
be maintained by altering the calorie to
nitrogen ratio for optimum balance as a
patient’s condition improves.

Appropriate fluid supplementation
depends on the acuity of the patient’s
condition, routes of fluid loss, and
presence of fever. Other factors include
mechanical ventilation with humidified
air, exudative losses from open wounds,
cardiac status, and renal function. The
average adult requires at least 800-1300
Ml Of waterper day to cover obligatory

This is usually insufficient for the

acutely lThealing patient. As metabolic
stress increases with injury, infection, or
open wounds, the body uses protein as
a greater portion of the total energy
expenditure. Intake should increase to

1.5 to 2.5 grams per kg to avoid negative

nitrogen balance(61,62).

Nitrogen balance is helpful in deter-
mining adequacy of protein intake.
However, caution should be used when
interpreting results. High protein
intakes may yield positive nitrogen
balance at the expense of azotemia.
Compared to younger patients, elderly
individuals are not more susceptible to

losses. 2500-3000 mI per day is often
~10SS€S. )

required in younger patients(63).
However, geriatric patients with renal
insufficiency, cardiac or pulmonary
disease, may reach the limits of toler-
ance with 1200-1800 ml per day. A
general guideline is to provide at least
one ml per calorie, plus extra for GI tract
output and insensible losses. In volume
restricted patients, one ml for every two
calories may be appropriate.

Vitamin and mineral intakes that
meet the appropriate RDA for age are
usually adequate. However, additional
supplementation may be required in
extremely depleted patients, in those
suffering from high level stress, or with
large losses through the Gl tract.
Specific vitamin and mineral therapy
may be important in healing pressure
ulcers. Thiamine has been shown to
play a vital role in collagen synthe-
sis(64). Deficiencies in vitamin C have
well known effects on collagen synthe-
sis and wound repair, and therapeutic
supplementation may enhance wound
healing(65,66).

Zinc is particularly important in
wound healing and the immune
response, as well as taste acuity(67).
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Measures of zinc slatu:f: qrc n'ot very
sensitive, and mild deficiencies may be
.7rc,~cnl in a substantial' group of
atients(68). Elderly patients may be
included in this group(69). Supplomen—
tation may be effective in accelerating
wound healing in those with lo.w
plasma values, but is likely of little
benefit if no deficiency exists(70,71).
However, dietary intake of zinc may be
deficient in portions of the Slldcrly
population, and especially in patients
who have large wounds and existent
malnutrition(72). Long-term therapeutic
zinc supplementation should 1?e.
avoided to prevent copper deficiency
and other metabolic derangements.

When selecting an appropriate
method of nutrition support, all efforts
should be made to use the enteral route.
Oral supplementation is often challeng—
ing in the debilitated elderly patient, but
the loss of control associa ted with
hospitalization and force‘ feeding can be
psychologically devastating. An attempt
to maintain some degree of oral feeding
should be undertaken. When the enteral
route is unavailable, intravenous
hyperalimentation is required.

The techniques and complications of
hyperalimentation are w.ell described.
Hyperalimentation is reliable and
effective for the acute support of mal-
nourished, septic, or severely stressed
patients. It is particularly useful for
short-term support while enteral feed-
ing is manipulated to appropriate levels.

FORMULA SELECTION

Selecting the appropriate enteral
feeding can be challenging due to the
wide variability in individual tolerance,
and the myriad factors which affect the
Gl tract. Product selection should be
based on assessment of fluid and
electrolyte tolerances as well as esti-
mates of protein and calorie needs.
Standard, intact protein one calorie per
ml formulas are well tolerated in many
uncomplicated patients requiring tube
feeding, and easily meet substrate, fluid,
and micronutrient requirements when
provided in adequate amounts.

Fiber-containing enteral formulations
have received a great deal of attention.
In the absence of complicating factors, a
simple lack of dietary fiber can cause
loose stools(73). This can be ameliorated
by almost any type of fiber. Fiber
products also act on a number of
gastrointestinal functions which may
improve tolerance. These include slower
gastric emptying and intestinal transit,
and colonic fermentation producing
short-chain fatty acids - a preferred
colonic substrate. Fiber-containing diets
may also be useful in slowing glucose
absorption from the small bowel. This
may influence control of hyperglycemia
in selected patients(74).

The newest generation of “elemental”
formulations contains a mix of single
amino acids, small peptides, and longer
chain hydrolyzed proteins. These
formulations capitalize on all available
protein transport mechanisms in the
small bowel, which have been well
described(75). Peptide-based diets may
be particularly effective in patients with
small bowel edema from severe protein
calorie malnutrition or acute hypoalbu-
minemia(76). Relative malabsorption in
an edematous small bowel may cause
more fluid to enter the colon than can be
absorbed. This increases stool water and
causes diarrhea(77). Peptide formulas
can increase the absorption of nutrients,
regenerate small bowel mucosa, and
reduce the volume of fluid entering the
colon which may be a principal cause of
diarrhea unresponsive to fiber supple-
mentation.

High protein formulas have a specific
role in geriatric patients with pressure
ulcers. These patients often have high
protein requircments(40,80), buta
relative intolerance to either the non-
protein calorie loads or the volume
required to meet these requirements.
Many of the newer protein-dense
formulas meet the RDA for vitamins
and minerals in smaller volumes,
reducing the necessity for routine
vitamin supplementation. When using
these formulations, close monitoring of
fluid intake is vital. High protein intakes

High protein formulas have a
specific role in geriatric patients
with pressure ulcers. These
patients often have high protein
requirements(40, 80), but a
relative intolerance to either the
non-protein calorie loads, or the
volume required to meet these
requirements.

INDICATIONS FOR
SODIUM AND

VOLUME RESTRICTION
1. Congestive Heart Failure

2. Renal Insufficiency /Failure

3. Pulmonary Insufficiency/
Failure

INDICATIONS FOR FLUID
VOLUME RESTRICTION

Markers
1. Edema
2. Positive fluid
balance
3. Unresponsive
to sodium
supplementation

Treatment
1. Fluid Restriction
2. Sodium
Restriction




Treatment of pressure ulcers
requires attention to all aspects
of patient care in addition to
appropriate nutrition support.

INDICATIONS FOR FLUID
SUPPLEMENTATION

Markers

1. Clinical dehydration

2. Pre-renal azotemia

3. Hypemnatremia

4. Persistant negative
fluid balance

5. Decreasing urine output

Treatment

1. Volume expansion
2. Free Water
Supplementation

CALCIUM CORRECTION
FOR ALBUMIN

(4- Alb) X 08 + Ca,

Alb_=Serum albumin
Ca_ =Serum calcium

in small volumes can lead to dehydra-
tion and azotemia. Often patients
require supplemental fluid to maintain
normal hydration and renal function. A
drop in urine output coupled with a rise
in BUN and creatinine should precipi-
tate close evaluation of fluid balance
prior to institution of diuretic therapy.
Ideally, a formula with a high protein
concentration coupled with a lower
calorie density should assist in assuring
proper hydration.

Dilute enteral formulas are rarely
indicated. Most patients tolerate full
strength formulas so long as the initial
rates do not exceed 30-40 ml per hour.
Most currently available products
designed specifically for tube feeding
are uniformly isotonic, or nearly so.
Dilute formulas reduce substrate intake.
This is especially true if their use is
unrecognized or left unchanged.

ADDRESSING CLINICAL ISSUES

Patients with pressure ulcers often
have additional illnesses such as
congestive heart failure, renal insuffi-
ciency, and pulmonary insufficiency or
failure. These conditions often necessi-
tate modification of nutritional regi-
mens. Volume restriction for cardiac,
renal and pulmonary insufficiency can
be accomplished by the use of concen-
trated enteral formulas supplying
1.5-2 keal per ml.

Formulas with higher proportions of
fat calories may be beneficial in patients
with pulmonary failure and carbon
dioxide retention(78). This condition can
be aggravated by overfeeding with high
carbohydrate formulas. Greater than
50% LCT fat diets may not be well
tolerated in malnourished, critically ill
patients due to delays in gastric empty-
ing and intolerance to the high LCT
content. Usually, conservative feeding
with a higher protein, moderate fat
formula is effective in restoring respira-
tory musculature and nutritional status.
The substitution of a portion of the fat
calories with MCT improves the
tolerance of enteral formulations. This

restoration of nutritional status js often
the most critical factor associated wit,
ventilatory function.

Hyponatremm IS common in geriatric
patients. Appropriate treatment is
dependant on accurate assessment of
the underlying cause. Total body
sodium overload, accompanied be a
larger excess of total body water and
urinary sodium below 10 mmol/]
requires sodium and water restriction,
Sodium and water overload is common
after fluid resuscitation in acute condi-
tions. If sodium and water overload is
accompanied by renal failure and
wasting of urine sodium, water restric-
tion is still indicated. Conversely,
hyponatremia from total body sodium
depletion due to renal or extrarenal
losses requires sodium and water
supplementation(63).

Hypernatremia in this population is
usually secondary to a free water deficit
and can be corrected by appropriate
hydration. However, other causes such
as diabetes insipidus, Cushing’s syn-
drome, or “hidden” sodium intake
from drugs should also be consid-
ered(63).

Hypokalemia may occur with
diuretic use. Concurrent magnesium
depletion is common and often unrec-
ognized. Magnesium homeostasis must
accompany potassium repletion before
hypokalemia can be corrected.
Hypophosphatemia often accompanies
hypokalemia and hypomagnesemia
during refeeding. Adequate repletion of
serum phosphorus is also dependent on
magnesium homeostasis due to renal
exchange mechanisms for divalent
cations. Hypocalcemia is also common,
but may be misdiagnosed. Calcium is
bound by serum albumin, and labora-
tory values for serum calcium may
appear low if not corrected for hypoal-
buminemia.

As many as 60% of patients receiving
liquid formula diets experience diar-
rhea(79). As previously noted, fecal
incontinence is significantly related to
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 sorbitol-based elixir medications can
g roblematic Conflicting orders for of necrotic tissue, topical treatment
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Jaxatives and amidigrrhca] medications
can set up a cycle of abnormal bowel
function. This often occurs \.«'hen
pos.iti\'o results from a lax.ahve fwre
misinterpreted, resulting in patients
antidiarrheal agents. Of

al history of bowel function
as stool impaction is

the gene
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which is not toxic to regenerating cells,
and vapor permeable dressings which
promote well oxygenated moist healj
environments, is essential\The newest
ressings which promote moist wound
healing allow formation of a nutrient-
rich microenvironment created by an
individual’s own physiologic mecha-
nisms.

receiving
course, clinic
is important,
common.

Unfortunately, some patients are
simply unable to mount the physiologic
response required to heal a pressure
ulcer despite adequate care. Patients
falling into this group may have been
able to heal an ulcer in the past, or had
previously stable lesions. The spontane-

o) n or exacerbation of tissue

NeCrosis, in spite of appropriate support,

suggests a poor prognosis and coincides
with insidious progression toward

multisystem failure and death.
, S

Early recognition and treatment of the
causes Of tissue necrosis is essential in

reducing the fimancial burden (0
~Tnstitutions and Realth care systems

Awareness of the appropriate indica-
tions for the use of aggressive pressure
relieving devices and specialty nutrition
support products can improve outcome
and reduce cost. However, there are
frequent instances when the goal of
therapy sho e palliation. [t is the
responsibility of the individual or team
caring for these patients to treat appro-
priately, feed wisely, and minimize
complications.
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