Management in diabetic neuropathic foot ulcers
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Abstract : Diabetic neuropathic foot ulcer presents tremendous problems to
patient, family, and healthcare team. It's pathogenesis leads to ulcer formation a

impairment of

infection, and amputation. For diabetes, this ulcer has great impact on the qual
of life. The key to wound care management are : prevention and control
infection, appropriate wound cleaning and dressing, tigh control blood gl
level, appropriate foot wear, and preserving a good quality of life. Preventi
modalities as applied to healthy diabetes
complication may result in far better control of leg ulcer complications. Rama

MNurs | 1998; 4(1):.72-9.
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Diabetes mellitus is a chronic

disease affects more than 16 million
persons’ of all ages in the United States.'?
Patients with diabetes mellitus are at risk
for developing unheal leg ulcer, infection
and amputation because of physiological
and anatomical chang953 known as diabetic
neuropathic foot.? Living with chronically il
diabetes on top of non healing leg ulcer or
amputation overwhlems- both patient and

family, accounts for a significant clinical,

both regeneration and repair; resulting in unheal leg u

diabetic neuropathic foot ulcer, pathogenesis, impact on qualility of

through the ones who have foot

social and health care problems. This
article aims to review the research and
practice literature on di'abauc neuropathic
foot ulcer in order to  assist nurses fto
identify and educate the diabetes patients
for ulcer prevention, and intervention

against complication.

Pathogenesis
Hyperglycemia is a single main
cause of all diabetes complications.® It
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affects eye. heart, renal, vessel, nerve,*

and immune system.>®  While affect on

peripheral vessels and nerves are relavant

io the pathogenesis of diabetic foot
problems  which  approximately affect 2
million penple_a

The development of peripheral

arterial disease can be documended in

“more than 50% of diabetes having disease
i|‘::|r 10-15 years.E Atherosclerotic disease
lman'rrasts at earlier age in diabetes and
lends to

involve distal and smaller

peripheral vessels’. Whereas 60-70% of
diabetes develop clinical significant of
' periheral neuropathy™® and the incidence
Is increasing with the duration of disease”.

Knowing  that diabetes frequenly

associated with atherosclerosis®®

which
develops slowly as plagque forming along
the inner lining of blood vessels and
causes Ischemia, but specific capillary and
anteriolar lesions associated with diabetes
do not exist Intimal thickening of the
bpasement membrane is also found as
much as in non diabetic atherosclerosis®.
Recently, advance in molecular genetic and
oxidation chemistry studies found that
diabetes

atherosclerosis  in s likely the

result of complex interactions between

Vol. 4 No. 1

Nirobol Kanongsunthornrat

metabolic derangements such as hyper-
glycemia, mutation in genes controlling lipid
metabolism and anti-oxidation defense
mechanism’.

toxic substance

These interactions produce
which  impair cellular
oxygen utilization and impair neural, skeletal
and smooth muscle functions’®,  These
informations may explain why diabetes are
more prone to develop atherosclerotic foot
ulcer’, and also suggest that control blood
glucose level may be important in both the
treatment and the healing of foot ulcer®.
Peripheral neuropathy frequenly is
the result of persistant hyperglycemia which
slowly destroys the nerve by altering nerve
metabolism™®”®  Peripheral neuropathy clearly
predisposes the diabetes to
injury?6-2

bacterial invasion and infection®*€,

unrecognize
which  potentiates the risk of

Sensory neuropathy contributes to
loss of protective sensation®®®, The foot

with loss of protective  sensation s

vulnerable to repefition stress while
uncovered and while wearing normal
footwear.

Motor neuropathy contributes to

muscle atrophy and imbalance®®®,  The

imbalance leads to plantar calluses, a
new pressure point, which  will hear?:ma
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increasing thick and concentrate the
pressure between the callus and the
metatarsal bone®, lead to haemorrhage and
eventual ulcer formation. |
Autonomic neuropathy is manifested
by decreased sweating. Ulcers may then
develop from the

cracked skin®.

faulty healing of dry

Diabetes is prone to develop toe
deformities from motor nerve loss th the
interosseus muscle and imbalance of the
muscle resulting in  cocked-up toes,
hummer toes or claw-toes®®. These toes
can become ulcerated at the tips or tops or
both from increased pressure from the top
and/or from inside of the shoe”.

Charcot foot, the classic neuro-

pathic diabetic foot deformity, has a

clubfoot appearance  and rocker bottom
configuration because the plantar arch has
collapsed®. If the patient continues to walk
on unprotected foot, a plantar ulceration in
the area of the arch develops.

The heel of diabetic neuropathic
foot is particularly wvulnerable to trauma
when the patient is confined to bed.
Pressure and friction effects lead to

ischemia, pressure necrosis, and skin

breakdown. Then gangrene can follow®?,
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The ulcer, despite it outwardly

benign appearance, can be much larger

in its depth. The tissues loss usualy
undermines the callous margin and extends

to the metatarsal head®. If a sinus tract

develops, infection may occur  and

commonly lead to osteomyelitis®®.  Infection
in diabetic foot may ranges from local
infection

fungul of the nail to severs

necrotizing or life-threatening infection®®.

Impact on quality of life

As the Oxford English Dictionary,
‘chronic® was defined in term of time : long
lasting, constant; and in term of quality :
bad, incurable’®. For diabetes, leg ulcers
occur  and recur without any warning.

Physiological as well as psychological
trauma caused by wound may affect the
quality of life. Many studies on, or par of,
the quality of life in chronic leg ulcer reveal
40-60% of
chronic leg ulcer patients troubled by pain,
over 40% troubled by

swelling, over 80% felt that their mobility

the similar conclusion that

discharge and

was restricted as a result of leg ulcer.
Together with other effects of ulcer such as
. sleep disturbance, interfere with work or

housework

with doing the and social
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isolation.
embarrassed

(difficulty in getting going,
toc show one's leg, don't
feel like going out, ... etc)' ™14,

Even the sample of these studies
included ulceration of varying etiologies. In
diabetic neuropathic foot ulcer, numbness
and other

painful symptoms may be

present as a result of alteration in nerve
function (neuropathic pain)’>. As datas
shown that diabetes results in more than
50% of non traumatic foot amputation', the
survival rate after ampatation are
approximated 50% for 3 years and 40%
for 5 years®*. These reveal that, for
. diabetes, chronic leg ulcer has great impact

on quality of life.

Management
Besides wound cleansing and

| dressing,  control  of localized infection,

provision of a suitable environment for
wound healing® and preserving & good
quality of lite'® are the key to wound care
management.
Wound cleansing with  normal
saline solution, applying appropriate wound
care products to absorb exudate and to
keep surface moist. With an ideal of

effective treatment of chronic wound

Vol. 4 No. 1

that “to heal the wound with low frequency
dressing change*'®.  So that, alginate,
foam, or damp gauze may be used in high
exudate, and film, hydrogel, hydrocolloid,
moist

gauze may be used in minimal

drainage wound.
If the wound is infected,
of localized

control
infection may begin with foot
elevation and rest for decreasing local
edema®. Broad spectrum

because

antibiotic s
required diabetic foot infection

are commonly pﬂlymMrﬂbiaF'a'E‘ If an

accurated diagnosis of microorganism
required, the collection of deep tissues
specimen -for culture is the most
appropriated because these wounds
may have heavily colonized with resident
host flora®®,

While necrotic tissues present, not
dry wound, the meticulous wound de-
bridement of necrotic tissues may required
to decrease the bacterial colony count and
optimize wound healing®®'”. Various methods
of debridement (sharp, enzymatic, autolytic,
mechanical) should be selected appropri-
ately’’.

For the

provision of a suitable

environment of wound healing, many

research studies have been done. Some
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reported that tight control blood glucose
level not only can prevent or delay diabetes
complications but also help improving the
healing of leg ulcer®.  While growth factors
seem useful for healing of chronic leg
ulcer™'®,  and hyperbaric oxygen therapy
i5 also an effective method in acute and
chronic unheal ulcer'®.

Foot support such as
custom-molded shoe, total-

formerly
L'Nard splint,
contact cast, when selected appropriately is
important for the healing of leg ulcer as it
helps release pressure and prevent trauma
on ulcer®,

In the quality of life, the most
important aspect of life which perceived by
the patients are free from pain, maintain
the independence and ability to continue
social contact'®,

Meuropathic pain has been treated
effectively with antidepressants, lidocaine,
mexilethic and capsaicin®. Accupuncture
and meditation are also

Other

reported  having
improvement® ., drug/therapy have
been reported improving peripheral nerve
function which also help increase pain
threshold®'®2, such as high myo-inositol
diet?!, gamma linolenic acid?!, tolrestat?!22

and glycemic control®’22,
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All of these when implemented with

support  strategy
prevent mobility and emotional adaptation,

psychosocial may help
so that independence and social contact
can be maintained.

Prevention

As 90% of diabetes are NIDDM
which at least half are underdiagnosed and/
or unaware of their disease'. Treatment in
diabetic foot ulcer remains unsatisfactory?’.

Study,
more directed toward preventive modality.

research and practice, now, are

preventive program, an on going
process, not specific only to neuropathic
diabetes, needs patient participation, so that
patient education, encouragement and
Support are necessary. The program could
be classified as primary (1°), secondary (2°)
and tertiary (3% prevention®,

1° prevention applied for healthy
diabetes. The aim is to promote functional
health and protect against specific health
problems®.

Health promotion in 19 prevention
are diet control, exercise, blood glucose
and Hb Alc monitoring. These help deter
atherosclerosis and maintain a steady state
lead to

of blood glucose level, pravent
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diabetes  complications®2'  Control o
normal blood pressure and quit smoking
are also benefit to prevent neuropathies
as a prospective research on childhood on
set IDDM patients found that hypernension,
poor glycemic control and smoking are all
independent predictors of the incidence of
neuropathies®.

Specific protection in 1° prevention
are skin care, foot care, nail care and
comfortable footwear>52,

2° prevention applied for diabetes
who have known neuropathies and ischemia
of the lower

extremities. The activity

involves early diagnosis and treatment
of pathologies that affect each area of
diabetes person's health®.

The assessment for early diagnosis
includes physical, functional, family, social
and financial aspects such as . lower
extremeties blood flow measured by Ankle
Brachial Index skin sensation, plantar foot
pressure, skin breaks and pressure points,
blood glucose level, ability to read, speak,
activities of daily living, employment, home
environment, family and social network.

The treatment to limit disabilities
includes 1% prevention

activity; provide

appropriate foot wear; preventive operation

Vol. 4 No. 1

fr.':r reducing mechanical trauma to fool,
wound or plantar surface; reduce the risk
of ulceration such as claw toe® and
pychosocial support.

3° prevention applied for diabetes
who have foot complications. The aims is
to stop the disease process and to return
the person to a productive social role.
These are accomplished through restorative
and rehabilitation treatment”. As treals a
diabetes ulcer appropriately, then 1o
prevent recurrence of the ulcer. Some
patient may need prothesis, job placement

or training, and adjustment to the loss®.

Conclusion

Patients with diabetic neuropathic
foot commonly develop ulcers because of
the physiological and anatomical changes.
is difficult
gangrene  and

Once the ulcer is developed it
to heal and infection,
amputation may follow. Living with chronic
ulcer as diabetic patients is long lasting
peroid, perhap along his‘her life. MNurses
are in the ideal position to help manage
diabetic patients against complication and
restore productive life as well as promote
developing

and protect diabetes from

leg ulcer complication.
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