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ODUCTION

Immersion foo
Frostbite .
eralized cooling of the entire body (systemic
thermia),

" Hypothermia or systemic cold injury is a clinical condition in
which the core body temperature has decreased to 35°C or

c. a combination of both (local and generalized).

-

Richard F Edlich, MD, PhD, FACS, FASPS, FACEP, Distinguished Professor Emeritus of Plastic Surgery,
Biomedical Engineering and Emergency Medicine, University of Virginia Health System, Charlottesville, Virginia



ODUCTION

re may fall as a result of heat loss

aporation;

duc'rion:
vection;

MD, PhD, FACS, FASPS, FACEP, Distinguished Professor Emeritus of
Plastic Surgery, Biomedical Engineering and Emergency Medicine, University of Virginia
ealth System, Charlottesville, Virginia



FINITION

s to the clinical situation in which water
d crystallize within biologic tissue,
tissue death.

damage caused tbite results from 3 distinct
sses: '

tracellular and intracellular ice crystallization,

ntracellular dehydration,
terial insufficiency with intermittent spasm.

H Scott Bjerke, MD, FACS, Clinical Associate Professor, Department of Surgery, University of Missouri-Kansas City School of
Medicine; Medical Director of Trauma Services, Research Medical Center; Clinical Associate Professor, Department of
Surgery, Indiana University School of Medicine



STATE AND STAGES OF
FROSTBITES

y have been divded into four classic

taging has limited clinical usefulness, because
ect correlation to survival or tissue loss
with prognosis based on early staging.

H Scott Bjerke, MD, FACS, Clinical Associate Professor, Department of Surgery, University of Missouri-Kansas City School of
Medicine; Medical Director of Trauma Services, Research Medical Center; Clinical Associate Professor, Department of
Surgery, Indiana University School of Medicine






degree - focal
with visible
tissue loss




CAL STATE AND STAGES OF
FROSTBITES

scribe frostbite injury as:

nd second degree): involves the skin and
Edema develops and clear blisters
pear within the first 24 hours.

ep (third and fourth degree): involves the muscle,

dons, neurovascular structures, and bone, in addition to
skin and subcutaneous tissues. Edema develops, but
isters may be absent or delayed. Blisters, if present, are
ed with hemorrhagic fluid .

for a better correlation between degrees and
final outcome.

Richard F Edlich, MD, PhD, FACS, FASPS, FACEP, Distinguished Professor Emeritus of Plastic Surgery,
Biomedical Engineering and Emergency Medicine, University of Virginia Health System, Charlottesville, Virginia



ORATORY STUDIES

tests should include a complete blood cell
lucose, electrolyte, phosphorus,

, am | dehydrogenase isoenzyme, and
tine kinase isoenzy othrombin time; activated partial
boplastin time (aPTT); and arterial blood gas values.

icologic evaluation is recommended for any patient whose
is unknown or who may have ingested a drug or poison.

o Aninitial 12-lead ECG should be obtained, after which the
patient should have continuous cardiac monitoring

Richard F Edlich, MD, PhD, FACS, FASPS, FACEP, Distinguished Professor Emeritus of Plastic Surgery, Biomedical
Engineering and Emergency Medicine, University of Virginia Health System, Charlottesville, Virginia



AGING STUDIES

studies early in the diagnosis and treatment of frostbite remain
in determining the extent and amount of tissue damage.

often demonstrate soft-tissue edema but do not distinguish
tissue.

wing of blood flow to the distal vasculature, but

this does not correlate w  eventual tissue loss.

echnetium-99m (99m Tc) scintigraphy, allows nonviable tissue to be
ualized earlier than it is in clinical examination.

RI has been suggested as a more accurate assessment tool for predicting
e limits of nonviable tissue and for guiding early surgical debridement.

Laser Doppler flowmetry may someday provide a means of predicting the
extent of tissue viability in patients with frostbite.

Clinically, however, none of the techniques discussed here has shown consistent
superiority to that of spending 3-4 weeks in watchful waiting for demarcation.

H Scott Bjerke, MD, FACS, Clinical Associate Professor, Department of Surgery, University of Missouri-Kansas City School of
Medicine; Medical Director of Trauma Services, Research Medical Center; Clinical Associate Professor, Department of Surgery,
Indiana University School of Medicine



awing is, by clinical assessment, complete.
ent of the affected parts includes the following:

The hemorrhagic blus'rer's t intact and treated with silver

sulfathiazole.

Vhen the hemorrhagic blisters rupture, the blisters are debrided, with
ollowing application of the Suprathel or topical antymicrobal agents to the

Elevation of the affected parts;

titetanus prophylaxis (toxoid of immunoglobulin [Ig])
. Analgesia as needed - Opiates IV or IM, as indicated

g. Ketoprofen 100 mg PO every 8 hours

h. Antibiotics (Pip / Tazo)

i. Daily hydrotherapy for 30-45 min at 40°C

j. Obtain photographic records on admission, at 24 hours, and serially every 2-
3 days until discharge.

k. Prohibit smoking (Tobacco should be avoided because of its vasoconstrictive
effect)



MENT PROTOCOL

ith vitaminC 0,5 -1,0g /d.

s such as heparin and dextran have

ot been shown to e e tissue salvage.

toxifylline 400 mg eve
'fusion.

'8 hours, may aid small vessel

cyclane (Halidor), 100 mg q 8 h, may reduce
ractory vasospasm.



idement of nonviable tissue delay
til clinical demarcation of
en place.

gangrene is treated by urgent surgical
ion of the affected area.

After debridement standard postoperative care
routines are followed, including consideration
for amputation, skin grafting, and bone and
tissue coverage, including muscle flaps



LINICAL CASES

have treated 6 cases of frostbite since
in last year and 4 in this year). I will present
e found as clinically deep frostbites:

IT degree frostbite of left ear and
of hands, knees and feet -

IIT /IV degree fros
uprathel was not applie

years old male with IT/ITI degree frostbite of hands and
eet - Suprathel was applied

years old male with IT/ITII degree frostbite of hands and
- Supratel was applied

e 70 years old male with ITI/IV degree frostbite of hands (diabetes
in anamnesis) - addmited on 5th day after injury; treated with
silver sheets



e

T CLINICAL STUDY

an presents with frostbites of the left ear, hands,

as at a party the previous night and admits to drink
T denies any drug use. On his way home he fainted
temperature about minus 20 °C. He was
admitted to toxicological clinic with alcohol
ication and hypothermia. After being rewarmed and detoxicated he
ansferred to our center on the 2nd day after injury.

no past medical history. He is not currently on any regular
ation. There is no history of allergies. His family history is

e for any pathology. He smokes approximately a few cigarettes a
admits to drink alcohol occasionally.

= On examination, he appears to be alert, comfortable, and in no acute
distress. He is well oriented to person, time, and place. Vital signs are
within normal limits. His respiratory, cardiovascular and abdominal
examinations reveal no abnormal findings. Neurologic examination and
mental status are grossly normal.




aptured blisters on
and fingers with
ated edema

. Clear and hemorrhagic
- blisters on left hand fingers
with associated edema




LCAL EXAMINATION

mottled like

gray, cyanotic
- colored feet with

' hemor'r' agic blisters and
associated edema




NOSIS AND TREATMENT

mia. Superficial frostbite of left ear and deep
ands, knees and feet.

otocol was administrated:

blisters and topical treatment with silver sulfathiazole;

vere left intact and treated with silver sulfathiazole.
ed, t e debrided, with following application of topical

robal agents to the

ymic
eryday dressings change: dre ngs removing, wounds rinsing, wiping debris out,
ting on wounds silver ointments or sheets and final dressing

evation of the affected parts;

etoprofen 100 mg q 8 h

ntibiotics (Pip / Tazo)

y hydrotherapy for 30-45 min at 40°C

: oking prohibition

i. VitaminC 05 -10g/d.

J- Heparin and dextran.

k. Pentoxifylline 400 mg every 8 hours,
I. Bencyclane (Halidor), 100 mg q 8 h,






urgical treatme
ation of seven




CLINICAL STUDY

admitted with frostbites of hands and feet. He
ic beverages on previous day. On his way home he
on the ground at a femperature about minus

no past medical history. He is not currently on any regular

ion. There is no history of allergies. His family history is

‘or any pathology. He smokes approximately a few cigarettes a
admits to drink alcohol regularly.

ination, he appears to be alert, comfortable, and in no acute
distress. He is well oriented to person, time, and place. Vital signs are
within normal limits. Temperatute is 35.1 °C. His respiratory,
cardiovascular and abdominal examinations reveal no abnormal findings.
Neurologic examination and mental status are grossly normal.




,J” AL PHYSICAL
\NATION

listers
ocal
ngers

4

: IC(TIH Z

dema and white
of big toes




SIAGNOSIS AND TREATMENT
ial with partial deep frostbites of

reryday dressings change: dressinngs removing (outer layers), peeling away standing out
es of Suprathel, putting on Suprathel layers antimicrobal ointment and final dressing

ily hydrotherapy for 30-45 min at 40°C
h. Smoking prohibition
i. VitaminC 05 -10g/d.
J- Heparin and dextran.
k. Pentoxifylline 400 mg every 8 hours,
I. Bencyclane (Halidor), 100 mg q 8 h,



el application







d CLINICAL STUDY

dmitted with frostbites of hands. He was at a

and admits to drink alcoholic beverages but
issed his way home, fainted down and was lying
e about minus 15 °C.

no past medical history. He is not currently on any regular
ion. There is no history of allergies. His family history is

‘or any pathology. He does not smoke and admits to drinking
occasionally.

ination, he appears to be alert, comfortable, and in no acute
distress. He is well oriented to person, time, and place. Vital signs are
within normal limits. His temperature is 35.4 °C. His respiratory,
cardiovascular and abdominal examinations reveal no abnormal findings.
Neurologic examination and mental status are grossly normal.




AL PHYSICAL

waxy white and
ching skin on big
d around ankles with

ding flushing |




OSIS AND TREATMENT

ficial frostbites of feet and deep
f hands fingers.

r'o’rocol was administrated:

d water at 40-42°C for 15-30 minutes or until thawing

ebrudemen‘r of blisters and topical treatment with Suprathel on the bed wounds
nd ointment on other affected parts for sufficient lubrication

eryday dressings change: dressinngs removing (outer layers), peeling away
anding out Suprathel pieces, putting on Suprathel layer antimicrobal ointment
and final dressing

evation of the affected parts;
e. Ketoprofen 100 mgq 8 h

f. biotics (Pip / Tazo)

g. Daily hydrotherapy for 30-45 min at 40°C
h. Smoking prohibition
|

J

k

I

i. VitaminC 05 -10g/d.
j. Heparin and dextran.

. Pentoxifylline 400 mg every 8 hours,
. Bencyclane (Halidor), 100 mg q 8 h,
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after debridement




JOCAL STATE AND TREATMENT

~ation



JOCAL STATE AND TREATMENT



JOCAL STATE AND TREATMENT

uprthel application

application




AN D TREATMENT

prathel application



CLINICAL STUDY

dmitted with frostbites of hands from other
injury. He suffers from unstable diabetes.
emia he fainted down and was lying on the
rature about minus 10 °C.

d for few hours at a

st medical history is significant for coronary artery disease,
sion, diabetes and psychical depression. He is not currently on
r medication. He gave up taking them. There is no history of
s. He does not smoke cigarettes and admits to drinking alcohol
Ily.

On examination, he appears to be alert, comfortable, and in no acute
distress. He is well oriented to person, time, and place. Vital signs are
within normal limits. His respiratory, cardiovascular and abdominal
examinations reveal no abnormal findings. Neurologic examination and
mental status are grossly normal.




[OCAL PHYSICAL
=XAMINATION

isters on all hands fingers.



intact and treated with silver sulfathiazole.

ey were debrided, with following application of topical
vound (silver sheets).

eryday dressings

| , essinngs removing, wounds rinsing, wiping debris
out, putting on wounds silver o

nts or sheets and final dressing

ation of the affected parts;
oprofen 100 mg q 8 h
tibiotics (Pip / Tazo)
hydrotherapy for 30-45 min at 40°C
inC 05 -10g/d.

and dextran.

J- Hepa
k. Pentoxifylline 400 mg every 8 hours,
|. Bencyclane (Halidor), 100 mg q 8 h,



JOGAL STATE AND TREATMENT

dmission (7 days after injury):

After debridement we used silver sheets on wounds beds.



JOCAL STATE AND TREATMENT

B

[t




JOGAL STATE AND TREATMENT

lified to operation: partial
hands fingers.



LUSIONS ABOUT USING
THEL IN FROSTBITES

be useful as a epidermal
tbites supplying bed wounds

~ debrideme " blisters.

athel usage may protect frostbite wound
rom infection and desiccation and connected
em frostbite stage conversion.

= Suprathel application allows to limit dressing
changes and connected with them pain.






