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The ASRC-CEM Wilderness
Emergency Medical Services
Institute

The ASRC- CEM Wil der ness Emer gency Medi -
cal Serv ices In sti tute, pre vi ously named the Wil -
der ness Emer gency Medi cine Cu r icu lum
De vel op ment Pro ject, is de voted to de vel op ing
cur riculu for wil der ness EMS pro vid ers and medi -
cal con trol phy si cians, and fos ters wil der ness
EMS re search. It is a co op era tive ven ture of the
Ap pa la chian Search and Res cue Con fer ence and
the Cen ter for Emer gency Medi cine of West ern
Penn syl va nia. The ASRC is a large, tightly- knit wil -
der ness search and res cue or gani za tion with
eight teams through out the mid- Appalachian
states. The Cen ter for Emer gency Medi cine is an
emer gency medi cine and pre hos pi tal care re -
search and teach ing or gani za tion.  It pro vides a
medi cal heli cop ter serv ice, an emer gency medi -
cine resi dency, Emer gency Medi cal Serv ices for
the city of Pitts burgh, and con ducts a va ri ety of re -
lated proj ects.

The WEMSI Wilderness EMT
Curriculum

This Les son Plan is one part of the ASRC- CEM
Wil der ness Emer gency Medi cal Tech ni cian Cur -
ricu lum. In con cert with a text book, the Cur ricu -
lum has been in de vel op ment since 1986, and
took as its start ing point a pro gram Dr. Conover
de vel oped for the Na tional As so cia tion for
Search and Res cue in 1980. The Pro ject has also
drawn on other sources. These in clude the Wil -
der ness EMT pro gram of fered by SOLO (Stone -
hearth Open Learn ing Op por tu ni ties), the WEMT 
pro gram de vel oped by Wil der ness Medi cal As so -
ci ates for the Na tional As so cia tion for Search and
Res cue, and the Win ter Emer gency Care Course
of the Na tional Ski Pa trol. The Wil der ness Medi -
cal Socie ty’s edu ca tional and re search pub li ca -
tions pro vide needed back ground for the
Cur ricu lum. The Na tional As so cia tion of EMS
Phy si cians has pub lished clini cal guide lines for
de layed/pro longed trans port that ap ply to
WEMTs.

With its pre req ui sites, this Cur ricu lum com -
plies with the Wil der ness Pre hos pi tal Emer gency
Care cur ricu lum es tab lished by the Wil der ness
Medi cal So ci ety. We as sume that stu dents have
the knowl edge and skills of an EMT- Basic or EMT-
 Paramedic. (The cur ricu lum can ac com mo date
both EMTs and para med ics in the same class.)
The other pre req ui site is cer ti fi ca tion to the Vir -
ginia Ground Search and Res cue Field Team

Mem ber stan dards or equiva lent. EMT stan dards
are avail able from state EMS of fices or the U.S.
De part ment of Trans por ta tion. The Vir ginia
GSAR stan dards are avail able from the Vir ginia
De part ment of Emer gency Serv ices, 310 Turner
Road, Rich mond, VA 23225- 6491. The cur ricu -
lum is competency- based rather than hours-
 based, but can be com peted in roughly five in ten -
sive days. The cur ricu lum also pro vides a check -
list of rec om mended clini cal train ing.

WEMT Lesson Plan
Development

An out line for each of the twenty sec tions of
the WEMT cur ricu lum was cre ated by a Task
Group of five to twenty se lected mem bers, but
draws on many pub lished sources and con sult -
ants. A Task Group Leader guides the Task Group 
in re view ing and re vis ing the sec tion, and the Pro -
ject Co or di na tor ac tively su per vises all as pects of
cur ricu lum de vel op ment. Each Task Group pro -
vides ref er ences to sup port its state ments and for
fur ther read ing, and a glos sary. 

They also have been re fined through seven pi -
lot classes, sev eral which have been held un der
the aus pices of the Vir ginia De part ment of Emer -
gency Serv ices and Di vi sion of Emer gency Medi -
cal Serv ices. These agen cies played a ma jor part
in de vel op ment of the cur ricu lum.

When the out line sat is fies the Task Group, it
goes to our Edi to rial Board. This Board in cludes
of fi cers of the ASRC and Cen ter for Emer gency
Medi cine, ex perts in emer gency medi cine,
search and res cue, and edu ca tion, and a State
EMS di rec tor. Once it is ac cept able to the Board,
we re lease the Les son Plan to the pub lic.

Be cause we ex pect many good sug ges tions
from the pub lic, we are pub lish ing these Les son
Plans, in a sense, as “drafts.” We will dis trib ute
these in di vid ual Les son Plans as widely as pos si -
ble. Af ter all Les son Plans have had a year of pub -
lic re view, we will re view and re vise as
ap pro pri ate, then is sue a sin gle com pre hen sive
cur ricu lum. We will con tinue to re view and re vise 
the cur ricu lum regu larly.

We ac tively so licit sug ges tions from any one
read ing this. Please send your com ments to the
Task Group Leader as listed on the ti tle page.

We are writ ing a text book based on the ma te -
rial in the les son plans. The Pro ject Co or di na tor is
the Editor- in- Chief, and works closely with Task
Groups to con soli date and re vise the ma te rial
into a com pre hen sive text book. All who have
con trib uted to the cur ricu lum will be ac knowl -
edged as con tribu tors. The text book will be sub -
mit ted for pub li ca tion in 1994.



VIII. Burns and Lightning

A.Educational Objectives

1. De scribe the im me di ate care of burns,
and ad dress the ap pro pri ate ness of an -
al ge sia for burns in the wil der ness.

2. De scribe the ex tended care of sun burn.

3. De scribe the ex tended care of small
sec ond and third de gree burns in the
wil der ness, spe cifi cally:

a. clean ing and debrid ing;
b. the ad van tages and dis ad van tages of

ap ply ing oint ments or creams;
c. when to drain blis ters; and
d. the role of pro phy lac tic an ti bi ot ics in

burn care.

4. De scribe the causes of ‘’burn shock’’
and ways to de ter mine the fluid re -
place ment needs for a burn pa tient.

5. De scribe the pos si ble com pli ca tions of
in ha la tion burns and their man age ment 
in the wil der ness, in clud ing:

a. up per air way burns; and
b. toxic in ha la tions.

6. De fine ‘’ileus,’’ out line its di ag no sis,
and de scribe its im pact on the burn pa -
tient in the wil der ness, es pe cially as re -
gards oral fluid re place ment.

7. Iden tify the need for teta nus im mu ni za -
tion for burns.

8. De fine the term ‘’ esc harotomy’’ and
de scribe two ma jor in di ca tions for es -
cha rotomy in a burn pa tient.

9. List three dif fer ent kinds of light ning
strike in jury pat tern.

10. Iden tify the com mon neu ro logi cal com -
pli ca tions of a light ning strike.

11. Iden tify the pat tern of car diores pi ra tory 
ar rest fol low ing a light ning strike.

12. Iden tify per ti nent fac ets of burns as so ci -
ated with a light ning strike.

13. De fine ‘’ va sospasm’’ and iden tify its im -
por tance in light ning strike vic tims.

14. De scribe the dam age that light ning
may cause to mus cles, and pos si ble
con se quences.

15. Iden tify the mecha nisms of frac tures in
light ning strike vic tims.

16. Ex plain the im por tance and ef fec tive -
ness of cardio- pulmonary re sus ci ta tion
in light ning strike vic tims.

17. List sev eral clues that might in di cate a
light ning strike as the cause of un con -
scious ness of a pa tient found in the wil -
der ness, and out line the man age ment
of a con scious vic tim of a light ning
strike.

18. Give an ex pla na tion of tri age for a large
group of peo ple struck by light ning.

19. Iden tify two im por tant points in pub lic
edu ca tion about light ning strikes.

B.Burns

1. Im me di ate Care
a. im me di ate care of burns in wil der ness

same as on street:
(1) stop burn ing/put out fire
(2) stop ad di tional heat dam age/pro -

vide pain re lief: cold wa ter to area
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Notes: Burns and Lightning

The im me di ate man age ment of burns
and of vic tims of light ning are taught as
part of EMT and EMT-P classes.  How ever,
we be lieve that the prob lems, which are
rela tively com mon in the wil der ness, de -
serve greater em pha sis than given in EMT
classes.  And, there are par ticu lar as pects
of ex tended care for each å pos si ble pro -
longed coma af ter a light ning strike but
with full neu ro logi cal re cov ery, or in fec -
tion of burns, for ex am ple å that are of vi tal 
im por tance to the Wil der ness EMT.



(un less area large, or weather cold:
dan ger of hy po ther mia or frost bite)

(3) cut away non ad her ent cloth ing; re -
move rings and jew elry

b. may start an al ge sia (pain medi ca tion)
(1) for most small burns: aceta mino -

phen or ibu pro fen PO along with
cold wa ter to burn usu ally enough;
then ap ply burn dress ing

(2) larger or pain ful burns: may give nar -
cot ics

(3) nar cot ics not given ‘’on street’’ for
burns, but OK to give in wil der ness

2. Sun burn
a. caused by ul tra vio let light*

b. Wind burn
(1) type of sun burn
(2) wind and cold pre dis pose to sun -

burn
c. First de gree sun burn (red dened skin)
(1) pain ful
(2) may in ter fere with ther mal regu la -

tion (pre dis poses to hy po ther mia
and heat ill ness)

(3) stan dard treat ment:
(a) cool com presses
(b) an al ge sics (as pi rin, aceta mino -

phen, or ibu pro fen)
(c) when itch ing a prob lem: an ti his ta -

mines such as di phen hy dramine
(e.g., Be na drylÞ)

(d) topi cal medi ca tions do lit tle, ex cept 
when peel ing: hand lo tion de -
creases itch ing (lo cal an aes thet ics
dis cussed in Wil der ness Medi cal
Prob lems)

d. sec ond de gree sun burn (blis ter ing):
(1) treat as any other ther mal burn
(2) ibu pro fen helps, the ear lier the bet -

ter1,2

(3) ster oid creams are use less3

(4) some be lieve oral ster oids help very
se vere sun burn, but evi dence is thin

3. Small Burns
a. EMTs taught “never put any thing on

burns ex cept cold wa ter or dry dress -
ing”; ap pro pri ate for short trans port
times be cause:

(1) harder to clean and evalu ate burn
once pa tient reaches ED

(2) most over- the- counter burn creams
use less or worse (no an ti bac te rial
prop er ties, or cause al ler gic re ac -
tions)

b. Small Sec ond De gree Burns
(1) if size of five palms (>5%), ED phy si -

cian or burn sur geon will:
(a) ex am ine, clean, ap ply sil ver sul fadi -

azine cream or ba ci tracin oint ment
(b) tell pa tient to ap ply cream or oint -

ment twice a day and come back in
2-3 days for re check

(2) Wil der ness EMTs do same:
(a) gen tly re move loose blis ter frag -

ments (‘’debride’’) and for eign ma -
te rial

(b) clean with soapy wa ter, per haps
with 1% (di lute) povadone- iodine
so lu tion

(c) ap ply sil ver sul fadi azine cream or
ba ci tracin oint ment twice a day (if
no sil ver sul fadi azine or ba ci tracin,
canned non- mentholated shav ing
cream ac cept able sub sti tute)

(d) oint ment/cream:
i)keeps air from nerve end ings, pre -

vent ing pain
ii)de creases evapo ra tion
iii)pre vents in fec tion

(3) leave com plete blis ters in tact, un less
sure to rup ture (e.g., soles of feet), or
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* Protection from ultraviolet discussed in The Wilderness Environment.



large and tightly filled with bloody
fluid; * to drain:

(a) prep with an t i  sep t ic (e .g . ,
povadone- iodine) then drain by
small in ci sion at edge of blis ter with
ster ile scal pel blade or nee dle

(b) press blis ter flat; may stick to un der -
ly ing skin and serve as burn dress -
ing

(4) in fec tions:

(a) burn sur geons don’t give an ti bi ot -
ics un less ac tual in fec tion di ag -
nosed
i)save an ti bi ot ics for when really

needed; thus pa tient gets in fected
with easy- to- kill bugs, rather than
ones re sis tant to an ti bi otic

ii)dif fer ent from or tho pe dic sur -
geons: give an ti bi ot ics for any
open frac ture, pref era bly half-
 hour prior to frac ture

(b) many see red ness around heal ing
burns; be lieve wound in fected
when not
i)heal ing burns gen er ally de velop

gray ish exu date, and red around
edges

ii) to per suade a burn sur geon that
burn is in fected: ac tual pus in
burn; red ness spread ing more
than half an inch from burn; or a
posi tive cul ture from wound

c. Small Third De gree Burns

(1) third de gree burns >5% need ad mis -
sion to burn unit for regu lar debride -
ment; pos si bly skin graft ing

(2) in wil der ness, care for small third de -
gree burns same as small sec ond de -
gree burns

(3) third- degree burns de velop dense es -
char: dead, burnt skin

(a) be cause hard, can com press un der -
ly ing struc tures

(b) burn creams/oint ments:
i)keep es char soft which aids in

heal ing
ii) try to use water- soluble burn

creams such as sil ver sul fadi azine
(greasy oint ments harder to re -
move)

iii) in wil der ness, of ten only ba ci -
tracin or povadone- iodine oint -
ments avail able; use them if
trans port time more than few
hours

iv)don’t use ‘’burn cream’’ from unit
first aid kits

4. Large Burns
a. Burn Shock
(1) skin im por tant: keeps wa ter from

leak ing out; when skin burnt, does let 
wa ter leak out!

(a) in pa tient with burn >5%, may
cause hy po vo lemic shock

(b) loss of wa ter into dam aged tis sue
un der burn, which be comes very
swol len, also adds to shock

(c) first de gree burns do not cause loss
of fluid through skin; but wide -
spread first de gree burn (sun burn)
can cause enough tis sue swel ling to 
cause mild shock

(2) burn pa tients re quire more fluid than
might ex pect, given ex tent of burn;
‘’Con sen sus Burn For mula‘’ pre -
sented in Ad vanced Burn Life Sup -
port Course of Ameri can Burn
As so cia tion:

2-4 cc of Rin ger’s Lac tate
x Body Wt. (kg)
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* rationale: bloody blisters, whether from burns or friction, are thought to contain inflammatory
compounds that continue damaging the skin unless drained



x To tal Body Sur face Area burn
for first 24 hours:
give half in first 8 hours, then
half over next 16 hours.

(3) burn for mula is just a guide line
(a) best way to as sess fluid re place -

ment in burn pa tient is by urine out -
put: should stay >50cc/hr for adult;
>1cc/kg/hr for child or in fant

(b) other signs of ade quate fluid re -
place ment: clear men tal status,
elimi na tion of all signs of shock

(4) dur ing first 24 hours af ter burn, cap il -
lar ies leak pro tein, so no point in giv -
ing col loids (col loids and other IV
flu ids dis cussed in Wil der ness
Trauma); af ter first 24 hours, col loids
(dex tran, al bu min) ex cel lent re sus ci ta -
tion flu ids

(5) pa tients with in ha la tion in jury, elec -
tric burns (light ning), myo globin uria,
or he mo globin uria need even more
fluid than per burn for mula (note that 
myo globin uria/he mo globin uria dis -
cussed in Wil der ness Trauma)

b. In ha la tion In jury
(1) up per air way burns

(a) ma jor cause of im me di ate death af -
ter burns

(b) clues to up per air way burn: singed
na sal hairs, cough ing sooty spu tum, 
short ness of breath, hoarse ness

(c) ma jor im pera tive is to pro tect air -
way: may need early en do tra cheal
in tu ba tion or sur gi cal cri co thy roid
mem brane air way

(2) toxic in ha la tion
(a) may be from for est fires, fires in

tents or snow caves
(b) may be with or with out burns
(c) clues: res pi ra tory dis tress, wheez -

ing, cough
(d) symp toms may be de layed so

watch care fully for 24 hours
(e) treat ment:

i)oxy gen: coun ter act toxic ef fects
of cya nide, car bon mon ox ide,
other poi sons

ii)ad ren er gic agents (al buterol):
coun ter act bron cho spasm (man -
age ment of bron cho spasm dis -
cussed in Wil der ness Medi cal
Prob lems)

iii)early in tu ba tion and posi tive pres -
sure ven ti la tion if Adult Res pi ra -
tory Dis tress Syn drome (ARDS;
dis cussed in Wil der ness Trauma)

c. Ileus
(1) af ter trauma, com mon for in tes tines

to go ‘’on strike’’; when pa tient has
an ileus (most com mon gram mati cal
way to use term), con tents of stom -
ach and in tes tines stay where they
are, rather than mov ing from be gin -
ning to end, as is nor mal: co or di -
nated peri stal tic move ments of GI
tract stop, or re placed by in ef fec tive
spasms

(2) can not feed pa tient with ileus: food
will sit in pa ti ent’s stom ach un til vom -
its

(3) even if pa tient doesn’t eat, gas from
nor mal bac te rial ac tion on con tents
of GI tract causes bloat ing and vom it -
ing

(4) stan dard treat ment is to place NG
tube: al lows gas and stom ach se cre -
tions to drain out with out mak ing pa -
tient vomit

(5) clues to ileus:
(a) not hun gry
(b) bowel sounds ab sent/mark edly de -

creased
(6) pa tients with >25% burns will, 2/3 of

time, de velop an ileus; but, flu ids to
pre vent burn shock are vi tal part of
man age ment of a large burn; fluid re -
sus ci ta tion pre vents early burn
death; if no IV flu ids:

(a) give small sips of oral re hy dra tion
fluid (dis cussed in Heat- Related Dis -
or ders)
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(b) slow down or stop if pa tient vom its, 
or feels bloated, es pe cially if has
ileus

(c) if ileus gone (pass ing gas, hun gry,
in creas ing bowel sounds), in crease
oral flu ids

d. Teta nus

(1) burns are high- risk for teta nus, even
though not punc tures

(2) any team mem ber with sig nifi cant
sec ond or third de gree wil der ness
burn, and no re cent ( < 5 years) teta -
nus im mu ni za tion should leave field
within 1-2 days for a teta nus im mu ni -
za tion

e. Es cha rotomy

(1) third de gree burn es char may, if all
around limb, con strict and cut off cir -
cu la tion

(2) es char around chest may in ter fere
with breath ing

(3) es cha rotomy: lin ear cuts through es -
char along limbs and sides of chest
(ad vanced tech nique taught only to
flight nurses and simi lar)4

f. se vere burns may cause myo globin -
uria (dis cussed in Wil der ness Trauma)

C.Lightning

1. com mon haz ard on ex posed ridges
and sum mits of moun tains, even lower
Ap pa la chian peaks (pre ven tion dis -
cussed in Wil der ness En vi ron ment)

2. may strike and in jure:

a. di rect: on head or metal ob ject such
as a pack frame

b. in di rect (‘’splash’’): from nearby ob -
ject, e.g., tree or rock spire

c. ‘’step po ten tial’’: ground cur rent up
one leg and down the other

d. ground cur rent: in shal low shel ter
cave and cur rent arcs across

e. di rect blast: from ther mal ex pan sion
caused by light ning bolt; or from ob -
jects flung through air by strike’s force

3. light ning strikes may cause fol low ing
prob lems

a. neu ro logi cal: coma or neuro defi cits
such as lower ex trem ity pa raly sis; of -
ten am ne sia for light ning strike and
sur round ing events

b. car dio pul mon ary ar rest: asys tole;
ven tricu lar fib ril la tion usu ally late con -
se quence of hy poxia from res pi ra tory
pa raly sis (thus, ar ti fi cial res pi ra tion im -
por tant part of re sus ci ta tion)

c. burns:
(1) high- voltage elec tri cal skin in jury:

den dritic burns (branch ing pat tern);
some times se vere en trance and exit
burns

(2) burns deep within mus cles and along 
nerves and blood ves sels; ex tent
may not be ap par ent from sur face
ap pear ance

d. va so spasm: va so spasm lead ing to
pulse less ex tremi ties, even though
heart may be beat ing prop erly and no
com part ment syn drome (com part -
ment syn drome: se vere swel ling in
mus cu lar com part ment, press ing on
blood ves sels and nerves; dis cussed in 
Wil der ness Trauma)

e. mus cle dam age:  may cause enough
di rect mus cle dam age to lead to myo -
globin uria, or enough red blood cell
dam age to cause he mo globin uria,
which may then cause kid ney dam age 
(dis cussed in Wil der ness Trauma)

f. frac tures: from mus cle spasms or
blast ef fect; treat as trauma pa tient; as -
sume cer vi cal spine in jury (un less pa -
tient alert and meets other cri te ria set
out in Wil der ness Sur gi cal Prob lems)

g. rup tured ear drums: thun der clap may
burst ear drums*

4. pa tient may have res pi ra tory pa raly sis, 
un con scious ness, and va so spasm with 
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un de tect able pulses; de spite which,
pro longed ar ti fi cial res pi ra tion may al -
low pa tient to re cover with no neu ro -
logi cal defi cit

a. coma may last for days or weeks, but
some pa tients still make full re cov ery

b. vic tims need im me di ate ABCs, with
care ful at ten tion to C- spine

c. al most all trauma pa tients and many
car diac pa tients with car diac ar rest die 
even with CPR; many light ning strike
vic tims sur vive and do well if ba sic
CPR started

5. pa tient in or near thun der storm, with
coma, den dritic burns, or rup tured ear -
drums, needs start vig or ous re sus ci ta -
tion: may be light ning vic tim

6. any one con fused near light ning strike
might be vic tim of strike:

a. check for pulses (re mem ber pos si bil -
ity of va so spasm)

b. check BP

c. regu lar trauma exam

d. if otos cope avail able, check for tym -
panic (ear drum) per fo ra tions

e. pa tients gen er ally sta ble; re cover
with out in ci dent; still, evacu ate, with
car diac moni tor ing if avail able

7. If must tri age a group hit by light ning,
rule is ‘’re sus ci tate the dead‘’: those
show ing some signs of life are likely on
way to re cov ery

8. WEMT can play an im por tant role in
edu cat ing mem bers of SAR teams and
out door pub lic:

a. ‘’ res us citate the dead’’ tri age prin ci ple 
for light ning strikes

b. un like those still at tached to a high-
 tension line, light ning strike vic tims
not elec tri cally charged and is safe to
be gin im me di ate CPR4,5

Glossary
Cul ture: A cul ture is a sam ple from a sus pected in fec -

tion that is placed on a me dium (e.g., agar in a
Petri dish) that sup ports growth of sus pected mi -
crobe; me dium is checked in about 2 days for
growth of mi crobe.

Debride: To trim away dead tis sue.
Den dritic: In a branch ing pat tern.
Es char: A hard, leath ery ma te rial that forms in third

de gree burns.
Es cha rotomy: Cut ting into dense es char that re sults

from a third- degree burn. This is done to pre vent
con stric tion of an ex trem ity and to al low cir cu la -
tion to con tinue un im peded, or to re lease ten -
sion around chest caus ing dif fi culty breath ing.

Exu date: A thick, yel low, white, or gray ma te rial that
ex udes from in flamed tis sues. For ex am ple, most
sec ond de gree burns de velop an exu date.

Ileus: When bow els stop work ing. This is com mon af -
ter sur gery or trauma.

Va so spasm: Spasm (con stric tion) of blood ves sels, as
from a light ning strike.
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Lightning VIII: Burns and Lightning

* ruptured eardrums discussed in Wilderness Medical Problems


