CLINICAL PODIATRY

Objectives

After completing this CME, the reader
should be able to:

1) Understand the initial assessment of
burn injuries to the foot and ankle.

2) Develop treatment plans, both short
and long-term, for a burn injury involving
the foot and ankle.

3) Understand the physiology of a
burn injury.

4) Understand the use of topical and
systemic antibiotics in the treatment of
burn injuries.

5) Learn the skin’s structural and functional
differences in regards to the foot and ankle.

6) Understand the reconstructive as-
pects of a burn injury involving the foot
and ankle.

7) Understand the complications of burn
treatment in patients with diabetes mellitus.

Burn Injuries
of the Foot
and Ankle

\ Proper assessment and care

leads

Ty
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to improved results.
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Abstract

A burn injury to the lower extremity
challenges the integrity of the skin protec-
tive barrier and the structural and func-
tional components that govern the ability
to ambulate. For this reason, the foot and
ankle specialist must obtain a greater un-
derstanding for the assessment of burn
injuries, both in terms of initial and pro-
longed treatment considerations, and in
terms of both the reconstructive and reha-
bilitative processes. Pre-acquired notions
regarding the replacement of lost tissues
at other anatomical sites do not apply
when concerned with lower extremity
coverage. The standard of care makes
necessary the education for prevention of
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lower extremity burns in patients with di-
abetes mellitus who secondarily have pe-
ripheral neuropathy, impaired immune
response, and/or decreased circulation.

Introduction

Human skin functions as an organ
providing a protective barrier capable of
dynamic responses to microenviron-
ments. Burns represent a complex injury
causing a wide range of minor, superfi-
cial to severe and extensive destruction
of this skin barrier. Lower extremity
thermal injuries pose a challenge to
physicians due to the unique anatomical
and histological components that govern
one’s ability to weight-bear. For this rea-

son a burn involving the lower extremity
cannot be considered minor, secondary
to surface area involvement, but must be
treated as a significant burn. The Ameri-
can Burn Association addresses this
issue by classifying burns of the lower
extremity as major injuries."”

It is incumbent upon foot and ankle
specialists to obtain a greater base of
knowledge about the assessment, treat-
ment options, and prognosis of lower ex-
tremity burns. The ultimate goal in the
treatment of a patient with a lower ex-
tremity burn injury is to maintain a planti-
grade foot and ankle that is capable of
unimpaired ambulation. While this goal is
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recognizable, it often will take ad-
mission to a hospital, a series of multi-
modality reconstructive procedures, and a
long process of rehabilitation to achieve.
Further complication of the injury oc-
curs with the underlying medical condi-
tion of diabetes mellitus. The conse-
quences of stifled sensation and the com-
promises in circulation to the lower ex-
tremity make this subpopulation more
prone to acquiring an injury and increases
the risks of complications with that injury.

Initial Assessment of a Burn

The initial physical assessment of a
lower extremity burn, occurring in the
Emergency Department or on an outpa-
tient basis, is crucial in determining an
immediate treatment plan with progno-
sis. Understanding the two commonly
used methods of classification allows
the physician to more accurately de-
scribe the extent of an injury.**

The first method classifies burns into
subcategories of 1st, 2nd, 3rd, and more
recently 4th degrees dependent upon the
clinical physical assessment and the depth
of the injury (Table 1, Figure 1, Figure 2).°

The second approach describes a
burn injury focusing more on the
depth with the categories of partial or
full thickness. A partial thickness burn
involves full epidermis and part of the
dermis. Full-thickness entails destruc-
tion of both the epidermis and dermis
to include the skin appendages.’

Rule of Nines

entire foot is involved distal to the malleoli
the estimated surface area is 3.5%.

The severity of a burn is directly relat-
ed to the agent intensity causing the burn
and the duration of contact with the
agent.** Moritz and Henriques, in a series
of experiments, developed an understand-
ing of temperatures in relation to duration
of exposure in the development of a burn
injury.”® The studies were designed to pro-
vide information on the rate of acquiring a
burn in relation to temperature, including
surface and air conduction of heat. They
established that even contact with a lower
gradient of heat for a longer duration
could cause significant irreversible injury.”
It was also proposed that with every in-
crease in temperature by one degree in
Celsius, the rate of acquiring an injury
doubled, up to 51 degrees Celsius.

Initial Treatment on the Burn Injury
Development of a protocol for the
treatment of patients with isolated lower
extremity thermal injuries aids the physi-
cian in the setting of the initial presenta-
tion. While a prolonged course may not
easily be ascertainable initially, necessary
treatments may be started within the first
minutes after the presentation of the burn.
Elevation of the limb, cooling of the tis-
sues, use of prophylactic antibiotics and
the assessment of the degree of severity
remain mainstays in immediate protocol
of isolated lower extremity burns.
Immediate burn care focuses on the
prevention of the progression of a burn

Figure 1: 38 y/o male with scalding burn to the

left foot causing 2nd degree burns with charac-
teristic serous fluid blisters.

injury. Removal of the source of heat
alone does not terminate the progression
of the injury.® Heat remains and pene-
trates through the deeper tissues. This
progression, if unchecked, will continue
for the first 24 hours after injury. Cell
death continues due to the release of oxy-
gen free radicals causing the stimulation
of the arachidonic acid cycle leading to a
local ischemia.” Cooling of the involved
tissues should be done at the initial pre-
sentation of the patient using the pre-
ferred method of water at a temperature
of 25 degrees C (77 degrees F). Avoid the
use of ice to cool burned tissues as this
could lead to a localized frostbite.

Close assessment of the circulatory
status should be maintained with initial
presentation. The accelerated formation
of edema that occurs after injury can
cause constriction and occlusion of blood
flow, leading to localized gangrene of the
lower extremity. This is observed more
frequently in circumferential burns. Blood

flow to the lower extrem-

The primary presen-
tation may be misleading  TABLE |
when initially evaluating
a patient’s burn injury.
Secondary to the develop-
ment of edema, often the
full extent of the destruc-
tion cannot be fully ascer-
tained until after 24 hours.
The surface area of a burn
should be determined dur-
ing the initial assessment
and can easily be estimat-
ed with use of well-devel-
oped methods.” The ‘rule
of nines’ uses a method
based on the concept that
the human body can be
broken into anatomical
sections that equal nine
percent (Table 2). If the
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First Degree

Second Degree

Third Degree

Fourth Degree

Classification of Burn Injuries
Based on Degree of Severity

Superficial, painful burn that often appears as
erythematous but without blisters. Will heal

without scarring or discoloration.

blisters and erythema.

Full-thickness, painless burn which may have a
waxy, white, or necrotic appearance. Will often

Partial-thickness, painful burn associated with

ity may be monitored
with use of Doppler ultra-
sound.’ Compartmental
tissue pressures should
also be monitored and
should remain well
below 40mmHg to avoid
irreversible tissue necro-
sis. Pulse oximetry may
also be helpful when de-
termining the oxygen sat-
uration to tissues. With
saturation less than 95%,
it has been proposed that
there is an indication for
escharotomy.

heal with a scar or require skin grafting.

resulting in deep necrosis.

Full-thickness, painless burn involving muscle
and/or bone. Irreversible damage to deep tissues

Hospital Admission
Literature supports

the early hospital admis-
Continued on page 201
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sion of patients with lower extremity
burns."*** A study involving 104 patients
with lower extremity burns compared the
development of cellulitis, length of hospital
course, need for grafting, and development
of scarring in patients admitted initially
and those with a delayed admission.’ The
results supported the need for initial hospi-
tal admission. Those treated on an in-pa-
tient basis received three doses of prophy-
lactic penicillin and had a zero occurrence
of development of cellulitis. Admission for
scald burns at a delayed date showed a
26.5% incidence of development
of cellulitis. In addition, patients
with delayed admission on aver-
age had a longer hospital stay, an
increased incidence of need for
grafting, and increased incidence
of hypertrophic scarring.
Admission ensures the abili-

must appreciate the pathophysiology at
the burn site. An inflammatory re-
sponse is initiated that leads to signifi-
cant edema formation within the first
six hours."* The amount of edema cor-
relates with exposure time and is more
pronounced in injuries caused at a tem-
perature less than 55 degrees Celsius.
The complete resolution of edema is
typically seen after one week. Although
the mechanism for the edema forma-
tion is not fully understood, the release
of sensory neuropeptides plays a role.

vanced burns remains unclear, but
involves the slowing and stopping of
capillary blood flow to the involved area.

The microcirculatory effects of a burn
injury can be divided histologically into
three zones.*"" The zones, first described
by Jackson, aid in the ability to clinically as-
sess tissue damage. The zone of hyperemia
correlates to an area of minimally injured
tissue that is erythematous and blanches.
Further studies concluded that there was
no capillary occlusion within this area and
in fact there was an increase of capillary
blood flow." The zone of stasis is tis-
sue of mixed normal perfusion and
areas of coagulation.

If necrosis is going to occur, it
will occur within the first 24 hours.
The tissue at initial presentation is
likely to blanch and later with occur-
rence of ischemic coagulopathy will

TABLE 2
Anatomic Distribution
to Determine Percentage

Burn Area on an Adult

ty to maintain elevation of limb
with strict bed rest, routine in-

not. The zone of coagulation repre-
sents an area of dead, necrosed tissue

spection with meticulous wound ~ Area Percentage (%) requiring debridement. This zone
care to the area, and the use of was found to increase by a factor of
IV antibiotics for prophylactic Head 9 ten within the first 48 hours." After
coverage. The full extent of burn Abdomen/Chest 18 48 hours no further occlusion is seen.
progression with destruction Back 8 Edema within this zone is limited due
often is not seen until after 48 to the destruction of blood vessels."
hours. Admission enables moni- Arm 9 Red cell aggregation, white cell
toring of this destruction. Leg |8 adhesion and platelet microthrom-
Circumferential burns to the e 35 bi and microemboli are all impli-
lower extremity pose a direct threat ’ cated in the partial to full occlu-
on the vascular and lymph flow Hand 35 sion of the vascular branches. Par-
entering and exiting the foot. As Genitals I tial occlusion usually occurs with-

previously mentioned, monitoring

by use of Doppler ultrasound, compart-
ment pressures, and oxygen saturation to
involved areas determines the need for es-
charotomy/fasciotomy. Escharotomy may
be performed at bedside without the need
for anesthesia because the eschar is insen-
sate. The incision made with either a 10
blade, 20 blade or electrocautery should be
made proximal to distal from the margins
of burned to unburned skin.>"° The loca-
tion of incision correlates with implicated
compartments and care should be taken
to avoid areas where a deeper incision
could cause neurovascular damage.
Deeper ischemic changes compromising
flow to the muscles necessitates the
need for fasciatomy. In order to perform
fasciatomy, anesthesia must be given."

Brief Pathophysiology of a Burn

In order to fully understand the
treatment needed within the first few
hours and days after a burn injury, one
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The sequestering of fluids from the
vascular branches into the extravascular
compartments is caused by an increase
in both microvascular permeability and
extravascular osmotic activity."'* To date,
studies with use of anti-inflammatories
post-burn to decrease initial edema for-
mation have been unable to significantly
prove that these agents are effective.” To
minimize the effects of this edema cas-
cade, the lower extremity should be ele-
vated immediately and the patient placed
on strict bed rest at presentation.*’

Microvascular Reaction

The microvascular reaction within
the first minute following injury is a va-
sodilatory response, causing an increase
in perfusion.” This is followed by 30 min-
utes of decreased perfusion. Then once
again, an increase in perfusion caused by
inflammatory responses. The progression
of ischemia to necrosis with more ad-

in 8-24 hours caused by the adher-
ing of leukocytes to the endothelium of
venules. This has never been found to
cause complete occlusion.

Infection

The increased susceptibility of a ther-
mal injury to infection results from alter-
ation within the immune function.” A
burn injury creates an excellent medium
for the colonization and invasion of
pathogens.” If the patient presents within
the first few hours after injury, the
wound is likely sterile. This does not,
however, negate the need for prophylac-
tic antibiotic coverage at initial treatment.
Systematic prophylaxis with use of peni-
cillin guards against beta-hemolytic strep-
tococci, a bacterial threat during the first
few days after injury.* The development
of a burn wound infection implies seri-
ous risks of septicemia, bacteremia,
and/or a limb-threatening infection.

Continued on page 202
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Topical Agents

Topical agents alone can not ensure
the prevention of infection or reduce the
microbial count sufficiently of a burn
wound. Local benefits do necessitate
their use. Topical agents have shown to
increase the duration of wound sterility
in full-thickness burns, allowing for time
to stabilize the patient before debride-
ment. In the subpopulation of patients
with poor vascularity to the lower ex-
tremity, a topical agent gives some form
of coverage at the surface-air interface.
Three topical agents are commonly rec-
ognized for their activity at a burn site:
silver nitrate 0.5% solution, mafenide
acetate, and silver sulfadiazine.>****"

Silver nitrate solution may be used on
burn wounds wherein no colonization of
the eschar is present due to its inability to
penetrate the eschar.””” This makes it a vi-
able initial choice within the first 48 hours
after injury. The agent provides a broad-
spectrum gram negative coverage. Its ap-
plication is a 0.5% solution and must be
kept in a saturated state on the wound.
Its use has been described with both oc-
clusive dressings and loose gauze dress-
ings.”"” Regardless, the full dressing
should be changed every 12 hours.

Although the solution draws sodi-
um and chloride out of the blood, the
surface area of a lower extremity burn
should not be large enough to compro-
mise metabolic needs. One noted dis-
advantage to its use is the black discol-
oration that it causes with contact.”
This can make it difficult to accurately
assess the state of the wound.

Of the three topical agents com-
monly used, only one is capable of
penetrating eschar. Mafenide acetate
has broad-spectrum coverage against
gram negative organisms." It is limited
in its activity against Staphylococcus
species. This topical is also a solution
consisting of 5% mafenide acetate. The
dressing should consist of gauze that is
saturated with solution every 6-8
hours. The dressing may be kept intact
for up to five days. Although it can
penetrate eschar, it does cause a tran-
sient burning sensation with contact.

Silver sulfadiazine is the third topi-
cal agent used to superficially control
micro-density of a wound with activity
against both bacteria and fungus. Al-
though no penetration through a wound
will occur, therefore strictly prophylac-
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tic, this agent is commonly used for top-
ical burn care due to its soothing nature
for patients.”” The cream is applied to
the burn wounds in a 1/16 thickness
and covered with gauze. The dressing
should be changed every 12 hours.

Routine Inspection of Burns

Systemic and topical anti-microbials
do not eliminate the need for routine in-
spection of burn wounds. Bacterial colo-
nization or invasion into viable tissue
should be considered if one of the fol-
lowing is observed: tissue hemorrhage,
rapid eschar separation, green discol-
oration of the eschar, or presence of sub-
eschar fat.'*'” Suspicion of infection
should be raised if a partial thickness in-
jury converts to full
thickness. Blackened dis-
coloration of a burn
caused by a rapidly ex-
panding ischemic necro-
sis indicates a possible
fungal infection, most
likely caused by mu-
cormycosis. This type of
fungus is aggressive and
quickly crosses fascial
planes. If this is suspect-
ed add the topicals sul-
famylon and nystatin to
the treatment plan."”

To more accurately
ascertain the presence
and extent of infection

treatment with Amphotericin B is war-
ranted if Aspergillus is suspected.

Structure of the Lower Extremity Skin
The histology of skin structure varies
in regards to the different anatomical com-
ponents of the foot and ankle. The dorsal
skin in comparison to the sole of the foot
is relatively thin with minimal subcuta-
neous tissue and must allow for the glid-
ing motion of the anterior compartment
tendons.*"® A burn injury causing distor-
tion of the skin could cause adhesions
jeopardizing the function of the tendons.
In more serious injury, exposure
of the tendons could lead to infection
and/or necrosis. Likewise the skin
structure overlying the malleoli lacks a
considerable amount of
subcutaneous tissue
with which injury
could easily expose the
structures composing
the ankle joint. Recon-
structing these regions
requires the use of
skin, which can func-
tion in the same capaci-
ty in regards to supple-
ness and the allowance
of unrestricted motion.
The trauma that is
imposed during ambu-
lation is counteracted
by the special proper-
ties of the weight-bear-

;

at a burn site, histologi-
cal biopsies should be
taken.'*"” Viable tissue
will show the presence
of microorganisms if an
invasive infection is present. Soft tissue
cultures of a wound prove to be helpful
in the determination of microorganisms
and the sensitivities of antibiotics.

Gram negative infections tend to be
diffuse in nature and may vary dependent
on the treatment facility. Pseudomonas is
a common causative organism.'

Gram positive infections tend to
be more localized with the presence
of microabcesses.

Candida typically is localized to
only the burn tissue. Its tendency to be
non-invasive means that no specific
treatments are needed. The most com-
mon fungal species apparent in burn
wounds is Aspirgillus. Topical treat-
ment with clomitrazole and systemic

Figure 2: Third degree scalding burn
with superficial skin necrosis of the
plantar foot with fourth degree com-
plete necrosis of digits 2-5.

ing surface of the foot.
Spiral patterns of the
subcutaneous tissue
allow for a safe trans-
mission and absorption
of shock beneath the calcaneus. This
tissue, along with the fat pad underly-
ing the metatarsal heads, is tightly at-
tached to the overlying plantar skin.?
This allows for the durability and sta-
bility needed to withstand the shear-
ing forces of ambulation. The plantar
skin of the foot in relation to the dor-
sal skin has thicker epidermal layer
with a more solid stratum corneum."
The dermal thickness of the skin
does not vary widely throughout the
body; however, the connective tissue
component is less elastic at the sole of
the foot. The plantar skin also lacks hair,
sebaceous glands, melanocytes and has a
sparse amount of pigment cells. In many
Continued on page 203
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of these respects, the plantar skin of the
sole of the foot resembles that of the pal-
mar surface of the hand. For this reason,
literature regarding reconstruction of the
palm of the hand after burn injury ad-
dresses the use of replacing this skin with
like tissue of the sole of the foot.**

Reconstruction of the Lower Extremity
With regard to reconstruction, the
physician must assess and evaluate the
extent of injury, depth, location, and the
involvement of deeper structures. Re-
constructive concerns with involvement
of the lower extremity are complicated
due to the different soft tissue structures
and functions at the different regions of
the foot and ankle. From the develop-
ment of blisters with partial-thickness
injuries to the wide destruction of the
foot, procedures may vary from simple
aspiration and local wound care to am-
putations due to the inability to salvage
a limb. A multi-specialty team approach
to the reconstructive and rehabilitative
aspects may be needed to obtain the ul-
timate goal of unimpeded ambulation.
Blister formation is characteristic of a
second degree, partial thickness burn. The
blister, or larger bullae, is the accumula-
tion of fluid between the dermal-epider-
mal junction. The fluid contained within
this space is the byproduct of the arachi-
donic acid cycle and should be aspirated.?
Upon aspiration of the fluid, the epidermis
should be left intact, functioning in the
prevention of dessication and the protec-
tion of underlying tissue.® As with any
bedside needle aspiration, the area should
be prepped with Betadine and allowed to
dry. Then the fluid should be aspirated
with a sterile 18-22 gauge needle. Multiple
aspirations may be needed due to the re-
accumulation of fluid within this layer.
Involvement of the deeper layers of
tissues seen with more involved partial
thickness or full-thickness burn injuries
necessitates surgical intervention in most
situations. The most simple primary pro-
cedure is early excision of the burned tis-
sue with immediate closure.*” Although
this is a preferred primary procedure,
burns involving a larger surface area or
complicated with infection are unable to
be closed in this manner. Often other
methods of coverage are pursued and in-
clude skin grafts, plastic surgical tech-
niques, and flaps. Appropriate coverage
for the lower extremity is based on the

www.podiatrym.com

soft tissue structure and the function of
specific areas. The physician must
have knowledge in the biomechanical
aspects of the lower extremity, as well
as the anatomical components on both
micro and macro levels.

Replacing tissue with like-tissue is a
fundamental concept concerning coverage
of burn wounds. Autogenous skin grafts
placed on the lower extremity from tradi-
tional sites pose risks of hyperpigmenta-
tion, scarring, and hyperkeratosis. In order
to best understand treatment considera-
tions available for coverage, the lower ex-
tremity is divided into the previously men-
tioned areas; dorsum, plantar sole, and
posterior heel/Achilles tendon region.

Split-Thickness Grafts

A split-thickness autogenous skin
graft may be placed on the dorsum of the
foot if subcutaneous tissue is unaffected.
Adequate blood supply to the area must
be present to ensure ischemic changes
will not cause tissue breakdown. The
preferred split-thickness skin graft for this
area is sheet rather than mesh, avoiding
a more pronounced wound contraction
that occurs with meshed grafts.’

A skin graft will not incorporate over
eschar or areas of coagulation necrosis,
or with any presence of infection; how-
ever, with preparation, it may be placed
over bone. The formation of granulation
tissue after decortication of dorsal bone
provides a suitable bed for the skin graft.
The graft must be able to conform to the
structure of the dorsal foot. Sensation
restoration to this area is not necessary.
Another option, other than the decortica-
tion of bone with the application of a
split-thickness skin graft, is the use of
free skin or muscle flaps.

More pronounced injuries result in
extensive scarring, exposure of tendon
or joint capsules, to the development of
soft tissue contractures. Initially, scar
formation is limited to the epidermis
and dermal layers."” With time, howev-
er, the contractures may involve neu-
rovascular structures, ligaments, and
tendons causing permanent deforma-
tions. Contractures involving the extrin-
sic anterior tendon complex will cause a
dorsi-flexed position of the ankle and/or
hammering of the digits due to shorten-
ing of the tendons. Tendon releases or
lengthening should be performed in
order to correct the contractures.

The plantar sole of the foot has
innate qualities within the epidermis,
dermis, and subcutaneous tissues to sense
position, and for protection against the en-
vironment and shearing forces of ambula-
tion. The inability to replace lost tissue in
this region with tissue maintaining the
same qualities may cause long-term se-
quelae affecting the ability to ambulate. If
adequate subcutaneous tissue is present,
split-thickness or full-thickness skin grafts
may be used for coverage, taking note
that the previous complications remain
with the added loss of needed sensation.?

Sommerland, et al. compared the
long-term functional capabilities with
split-thickness, full-thickness skin grafts,
and flaps to the weight-bearing and non-
weight-bearing areas of the foot.** No sig-
nificant difference was noted between the
use of these three techniques. Further-
more, the patients in whom resurfacing of
the plantar sole had occurred, avoided
weight-bearing on the resurfaced areas.

Muscle Flaps

In patients where skin grafts may
not suffice due to the lack of subcuta-
neous tissue, use of fasciocutaneous or
muscle flaps is advocated.*'** The use of
pedicle fasciocutaneous flaps is depen-
dent upon the viability of the posterior
tibial, anterior tibial, and peroneal arter-
ies.’ Local muscle flaps involving the use
of the abductor hallucis, abductor digiti
minimi, and flexor digitorum brevis
have been described.>* Due to the limi-
tation of these muscles with regard to
arcs of rotation, their scope of use is pri-
marily for small burn wounds.”

The abductor hallucis is generally
useful in coverage of the plantar heel and
the medial heel inferior to the malleoli.
The abductor digiti minimi has the same
coverage on the lateral aspect of the heel.
The flexor digitorum brevis may be used
solely for plantar heel coverage. The local
muscular flaps do maintain some pres-
sure sensibility beneficial for ambulation.
Flap stability is compromised due to the
lack of fibrous connections that help re-
sist damaging effects of shear forces.’
After the muscle has been transposed,
skin grafting is necessary over the flap.

Free flaps involve the transferring of
either fasciocutaneous or muscular ele-
ments from distant sites to the burned
area. Both forms of free flaps maintain

Continued on page 204
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sensitivity through original inner-

vations and contour well to the plan-
tar sole. Studies have shown, however,
that the acquired protective sensation
may not be enough to prevent ulcera-
tions.>** Free muscle transfers, as with
the use of the latissimus dorsi, may pro-
vide more durability in comparison, but
provide less sensation.”

The goal of reconstruction is the pro-
vision that the lower extremity can not
only weight-bear but can do so with min-
imal long-term risks of tissue and bone
breakdown. Even in the most skilled of
hands, reconstruction is limited to the ex-
tent of destruction and the availability of
necessities to rebuild a limb capable of
ambulation. Recognizing a limb that is
not salvageable and needs amputation
eliminates the long process and risks of
multiple surgical procedures and a reha-
bilitative process with no achievable end.

Diabetes Mellitus and Burn Injuries

Special attention should be allocat-
ed in cases of lower extremity burns in-
volving patients with diabetes mellitus.
A combination of impaired sensation
secondary to peripheral neuropathy and
decreased vascularity lends this sub-
population not only to an increased in-
cidence of preventable burn injuries,
but also compromises their ability to
heal.'8202725223031 Patients with diabetes
mellitus have a pre-existing vascular
compromise to the lower extremity.

This reduced circulation changes the
threshold values for the relationship of
duration of contact and the source of
damage.” The temperature to cause in-
jury is lower than normal due to the de-
creased ability of the heated tissues to
transfer heat. This leads to a slower pro-
gression of heat through the tissues, re-
sulting in an accelerated rise in tempera-
ture within the area involved. Often these
patients require a longer hospitalization.”

The responsibility of education of
diabetic patients about their risks of
lower extremity burns lies with the
physician. The dangers of hot water
scalding or exposure to other heating
devices placed on the lower extremities
should be explained.*****' PM
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CME

SEE ANSWER SHEET ON PAGE 207.

1) The full extent of injury temperatures above 55 B) 3.5%
following a burn can be fully degrees Celsius. C) 10%
ascertained: C) More edema is present at D) 15%
A) Immediately following temperatures below 55
injury degrees Celsius. 10) Which of the following should
B) After two hours following D) Both a and ¢ not be done upon initial assessment?
injury A) Maintain dependent
C) After 24 hours following 6) Which of the following de- position of limb
injury scribes the zone of stasis related B) Cool limb
D) After 72 hours following to a burn injury: C) Escharotomy, if applicable
injury A) Area of minimally injured D) Pain management
tissue that is erythematous
2) What is the appropriate method and blanches 11) What should the compartmen-
for cooling of involved tissues B) Area of dead, necrosed tal pressures be to avoid irre-
following a burn injury? tissue that requires versible damage?
A) Apply ice to the involved debridement A) Less than 75 mm. Hg.
area C) Area of mixed normal B) Less than 40 mm. Hg.
B) No cooling is necessary perfusion and areas of C) Less than 50 mm. Hg.
once the source of the burn coagulation. D) Less than 100 mm. Hg.
has been removed D) Area of complete
C) A water bath at room tem- coagulation. 12) What is the acceptable method
perature (approximately 80 for estimation of the percentage of
degrees Fahrenheit) 7) Appropriate antibiotic prophy- burn involved in an injury?
D) A water bath at 50 degrees laxis following a burn injury A) Estimate based on the
Fahrenheit includes: trunk being 50% of body area
A) No antibiotic prophylaxis B) “rule of nines”
3) Which of the following could is needed if there are no clin- C) should not try to estimate
be necessary in assessment of ical signs of cellulitis. the percentage burn within the
blood flow to the lower extremity B) Topical antibiotic treat- first 24 hours after injury
following a burn injury? ment alone is acceptable for D) “rule of eights”
A) Doppler ultrasound prophylaxis.
B) Pulse oximetry C) Systemic antibiotics are 13) Which one of the following
C) Compartmental pressures necessary for appropriate will cause the most severe burn
D) All of the above antibiotic prophylaxis. injury?
D) Avoid systemic antibiotics A) Lower gradient of heat for a
4) What protocol must be fol- because of the threat of de- short duration
lowed in order to perform an es- velopment of resistance. B) Higher gradient of heat for
charotomy? a short duration
A) General anesthesia with 8) Which one of the following C) Lower gradient of heat for a
sterile OR environment describes a third degree burn? long duration
B) Local monitored anesthesia A) Superficial, painful, D) The duration and gradient
care (conscious sedation) no scarring, erythematous, of heat does not influence the
with block to the involved no blisters severity of a burn
extremity B) Burn involves muscle,
C) No anesthesia necessary, bone, complete necrosis 14) When performing pulse
but must have sterile field C) Full-thickness, painless, oximetry on involved burn tis-
D) No anesthesia or sterile may need skin grafting sues, at which oxygenation satu-
field is necessary D) Partial-thickness, blisters ration levels should one consider
that are painful an escharotomy?
5) The amount of edema present A) 90-95%
following a burn injury is directly 9) Based on the “Rule of Nines,” B) 95-97%
related to which of the following? a burn involving the entire foot C) 97-99%
A) Exposure time encompasses what percentage? D) all levels below 100%
B) More edema is present at A) 1%

Continued on page 206
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15) Within the “zone of hyperemia” the capillary
blood flow is:

A) Occluded

B) Partially occluded

C) Unchanged

D) Increased

16) Which one of the following topical agents
used for burn injuries is capable of penetrating
an eschar?

A) Silver nitrate 0.5% solution

B) Mafenide acetate

C) Silver sulfadiazine 1%

D) Triple antibiotic ointment

17) The thickness of which layer of skin is differ-
ent between the dorsal and plantar skin of the
foot?

A) Papillary dermis

B) Reticular dermis

C) Epidermis

D) hypodermis

18) A blister is characteristic of which degree of
burn?

A) First

B) Second

C) Third

D) Fourth

19) Which one of the following type of skin graft
will cause the most skin contracture?
A) Split, meshed
B) Split, non-meshed
C) Full thickness
D) A skin graft will not contract if applied
correctly

20) Which of the following is a fundamental con-
cept concerning the reconstruction with skin cov-
erag of burn wounds?
A) Replacing tissue with like tissue increases
the likelihood that breakdown in the future
will not occur.
B) The physician must eradicate infection
prior to application of skin graft.
C) Adequate blood supply must be present in
order for a skin graft to incorporate.
D) All of the above.

See answer sheet on page 207.
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|. Program number (Month and Year)
2. The answers to the test
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ENROLLMENT FORM & ANSWER SHEET (continued)

EXAM #3/12
Burn Injuries of the Foot and Ankle
(Rabjohn and Roberts)

Circle:
I. A B CD I. A B CD
22 A B CD 12z A B CD
3. A B CD 13. A B CD
4 A B CD 4. A B C D
5. A B C D I5 A B CD
6. A B CD l6. A B C D
7. AB C D 17. A B C D
8. AB CD 1I8. A B C D
9. A B C D 9. A B CD
100. A B CD 200 A B CD

LESSON EVALUATION

Please indicate the date you completed this exam

How much time did it take you to complete the lesson?

hours minutes

How well did this lesson achieve its educational
objectives?

Very well Well
Somewhat Not at all

What overall grade would you assign this lesson?

A B C D
Degree

Additional comments and suggestions for future exams:
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