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*Dej(ees of Bum ¢

1. Pirst de&rez 5 Q. pain + ery’fhemo. R

]

b- epidermis kayer
C- no conhraChure

d.1-6 Ja/s

e

e- heal with rejcnmlion

f. oﬁalr only o Jhermad burn.

& Second degree = a- necrosis of the epidermis and vatying depth of +he dermis
(gupertacal , intermediate., deep)
b. pain , efythema, isters, blanthing
C- burned afea is wet with eudde.

d- I\W\'\es on\j o thermal butns.

3.\)-?\'\(1'! AOjfee - a. S\l Yhickness
. Eschar (Aead hssue, ,'mSe.ns'\B\le ,]aﬂ\am , inelaskic ,\'\qro‘)
c. Applies on\y o thermal burns.

4. Fourth olegree'f a. A Hhickness
D. penevate deep Hssue to Fot ,muscle  bone .
C. retluife immediate Processicnd ‘iredmen‘}.

Table 1. Classification of Burns by Depth

Involved Surgical Intervention)
Superficial (est-degree) | Epidermis Dry. um. Painful Heals without scarring,
_5-10deys
Superficaal parsal- Upper dermes Blisters; wet, blanching Painful Heals without scarring,
tackness (second-degree) L j
Deep parsal-thckness Lower dermis dry, Decreased sensaton Heals in 3-8 weeks,
(second-degree) E—”’“b xan' healing
Full-thuckness (thwd-degree) | Subcutanecus structures M Decreased sensaton lio.h by contracture
First degree Partial thickness burns. Third degree Full thickness burns.
® Characterized by erythema ® Full skin has been destroyed.

(localized redness).
® Appear sunburn-like.
® Are not included when

® Deep red tissue underlying
blister.

. - ® Presence of bloody blister fluid.
calculating burn size.
® Usually heal by themselves. ® Muscle and bone may be
— — destroyed.
Second degree Partial thickness burns. ® Require professional treatment.
® Part of skin has been damaged
o::l:uo;«i_ s peen CamEE Fourth degree Full thickness burns.
- :1Ia.v'e blisters containing clear ® Penetrate deep tissue to fat,
ALLLA B

muscle, bone.
® Pink underlying tissue. ® Require immediate professional
® Often heal by themselves. treatment.




@(\ - Round Notes

*rﬁ"'\mag Su(veg (ARCOE Approach ) +patio mmagzmenf,
1. Aifwoy with C-Spine preteckon :
-ensure aifway  petenty [w'rmg starts from (mouthfnose) to Larynn)
- Look for signs of aicway cpmp(omise@ 1. Sost in the mouth (ji=usislyd )

2 §i naeJ noSal haiCs i

._{

3- hofeness of Voicg
Y. Redness
5. Stidor (buk Hhis i< in the lde S}nae)

~ Early iotohakon if ortway edema or i0hdabenal infufy s Sspecred. (T check Hham wdogy Lo[-jnaeosc»pe)

d. Bfe_a'”\ina and Venhlabon :-

- assess ORespfdoy Rde @05 sak. @ Capnogfaph. / m

- adminser oot Oxygen for Suspecied inhakakon injuries Qr

3! acrvn'\hq_n G €Ol vemin Sl e
Corbon mmotoxide  Doisening. 31O Ry e Kips 1 Bpe 200 5 Oy Ge
- Inspechon - 1. Gnest expansion Noal_sdie 05 18I (S, ¢ GorboXyhemeglabin

Sracen i o 2. CN.S" \nglwﬂ .gq\sc\j nofmal b:o-w)}

(easl-fb;:djamm 3. F“d u\bg}-' (PAF&JO)U.C‘-A NVQ.\"‘—*)

4. Check if there is ony bwn on Onesk

T Cobs ooy Grask 31 G500 0 FlAs\-iq“j 3 Sple b Skin A 4:@
Kespication i sy St s Chest expancion Fuss Homigete  @ais

M) Go v v upicy AIBhe, ClumfRROKA Buld Gy yue Ll Gl

, E—sc,hqroTom\z Suhasl] S5 gy
skin open

l&b Citcumferntial 41S ap p 5 Wombs 3t Buen 1 aS o4

2wt Lys Vessels J1 Je onpession Jae 9 Gola
. Eschqrofmma
e——J___ 6,

skio open




- Po‘?od’ioﬂ = 1. tacheal deviakon.
2. Subc. emphysema (Suigical) ik is not dangefoss, but it indicdes that Hheteis something wfong

Ls air 'ffvf?if:’

3. frachres and alanJerou.s.
Check it faige,

Y. Chest nsion <
e Check SJN,H'}

- Permss.'on b (( Praumdthoray, ! G Y Todige)

% Nofmal _y Iesonace

* Abnormal E Wyper Pesonance _DTBﬂSEm Praumethorax l .

Dull —p Hemo. Pr\wm;l‘komx

5 &bl Lyassy go b Pravmithorax (o Gl pgoyt pgw. OB azyp CJ-:\ Percussion J) ¢

- Managoment sl o gl

Ao et ol e sslion s 1 (s 1 TenSion pa. Gﬁi““’fij |

q ('\af\uge men t

: )

“Tengion 3, needle dewmpression (midc\avi(»lar; 2nd ok @stal) Hemo . Chest Jube, ( 5¥h 1c space mid-atilaty )

= Nscoldahion
+
— Consder BronchaSupy € taheldbiond wjury. is Suspeched
RPN ‘h\id\dyu Oa U Qpy gy Y '\‘\jUfg. G o Os Wl Usgldl 4-]

. uua(h'ﬂgs Ao dusts

BRONCHOSCOPY




3 Cireulabion wuith HQMOrrha% Gatrol ..
~ Monitor ¢ LHR 2.BP 3. Gpillary Rehill
- Ohecle iF Huwre is any Cyanosis.
- 1F there s oche bleeding _, Compression , ik it doesat stop —p Tornigale.
- Estoblish 2 Lane Bore IV lines (in u:burneol skin) or  Consider Gniral access if needed.
® - Begin Fluid resuscitation using Purkland_Yofindla, o
Pludsio Picst 29h (ml) = Y * Body weight (kg) « TRSA (1)
Ly -give 50%+ inthe firsk Bh
L - 3ive the femaining in The next 1ok,
- Use Loctoled Ringeri Solukion.
(( oo ctd Puids 0 (ppisi (foin))
q-'D;'saLililij Cneurolpgical —assessment) =
—we use  AUPU Calert, verbal, paia, uncon.)

- 1t §kguld_ be nprmal, bot if it was;\b, s ianthcs kwu\ij head Hauma or 6tfur Pfob]CML
- Look fYor 5905 of hyponia.

+ GCS veimy lay Aha U

- Look for pelvic ftachre (open book fractme) 4 \F Hare is any HleJ.i/la.

- ohe of the most importad reasons that lead to boing unmns_—p@cil%
gyncppe - Arythmia, j

D s SQCondale 20 Uiz

5. Exposufe and Envitonment -
- femove clothing and  juwd6y Yo grevent Rurther thatmal injury.
- Cover +he pabioat with clean , dfy  Sheets o prevent hypothstnia 4 evapurakion
¢ By ld) Ao (de BRILL L 0B L B wiie Do UL ppull o Bicsh barder 190 Skin J

= Log foll. lgyc o Pluid loss 1 pho

Calgh'd) @E_\}LJP Unstable @le Patieat s g of Gla

- Seonday siceg S fizis Gl

\_Take \N'sbf\t] U%if\j AHPULE
> Do PE
L, Measvre (SCS



% TV RAccess Q\\é\ g\u\é (e suscitation &

¢ Parkland fofiola. pSile G

1. 0slablish 2 Large bote 1V lines
2.USE Parkland Fomola, o gud Flid resucotabion :
+olal - fluids (ml) = U % Body weight (icy) % TBs@ (1)
Lo doted body surlie area

2 Woleof I Cypacs q_wu.sth
J
.

WV} V,
Adults Wodiakrics

~w1d&) £Q o upper mbJl 3 cwldG 2G o upper limbJ)l 3k TBsA ) Calgus

defmus 3 Gjxa s Butn 3t @G L

. Supertacil g G

19 o headtneck * (S g.1,) 118 head +neck * jS}d@jreCob"_.\).ﬂ VAT

218 onkerior +unk % 218« onkerior +unk % ek Calwlated (g
4% posterior -hunk % 43 . posterior unk %

17 o Genlalia & 17 o Genlalia &
137 ravs « legs * Wx raos o legs *

3. adminisier 507 0 -the fisk Bh AL g6 obelp) L pS o) Qag. bl Glo
% Count time fom the o occurang (ot hospita) ofrival)
and “the femaining Bo* in the next 16 h

@@ 'goro.. 30 \(3 paf\et\\ wih 407 TRIA hurnee:
44 30%40 = 11,200 ml in2uh

S60 m) in the firg ¥h Seoom) over ~the nexd 1ok

9. Plu‘\cl 'l-,jpe < |actated |ther.'s solution (doe 1o its electdlyte Composition)

* avold coloids (ex.alouin) in “the st 24h due fo increased  capillaty pesmabilby.

o f=3t (de g T IS0 050 9 G 5 G W sl ¢ U o 51 gyt St (Plamdl Wi 1 gfisl U i iS00



*% Wound Care o-
1. Clean the bum with nomal Saline or wader to YemoVe debric
2. Remove, dead tissuc, debris and loose skin o prevent infeckon and improve healing.
S TKeassessmenk -
Y. Check i€ there ¢ any ciccumberentinl urng in ChesTor limbs
§: Topical  antienicobial ~heragy
Cover  wounds Ho maintwin a moist envitonmesd and  Yeduce poin.

6. Dre sSing
ﬁ AVoiJ gkt J.fessinj , ensufe  ploper citwlakion,.

Sk Key Criterias for adm'\H-inj o burn pabients (@
1 .tatel Rody Surlace RAvea inwolvement s >10°*
2. Degth of Bums & Nll +hickness ( 3rd degfee burn) regadless the Size
& Bums in rifical areas _y face, hands, Qeek Cespedly palmsand sdles), genitals major.’jointsﬂibmisoaa;)

9\'-}3'_4 Eleof‘rial or C)\Mw(,d bu(’n_s _— i'\' eﬂeo\sz 1.\'\ear‘~ b3 qﬂ‘a‘“\mic\s
2. Muscles —> internal butn ( jew Cleckrical N @l 5 AW : g%

3. k.'aluej mustles Jluascs BEIby Bones N Giw vamea 9
Al Gadln MusCle bufn  2guz) Godulz

M503\9b|nuf'e&. melol sis) , Awte ‘ée!nj Injory o Kdny) Je infuly guaas ¢ it 3 QUG Pl B4y 201 Jiosy Moglobin ) -4
""’“\Y rasao’romEl €6 yei sy wd L 1Sthema ¢ Blood vessels Jl Jo dsiais (s 2dema (3 ppaa . 2

myoglobiin urine. s dlark black [bdown ynide

‘o ?fevenjr fenad {mfm"ﬂ«w} — )—lyglra})bn+ Alkalinization of uring + Minnitol  duifesis

8. Circumbermniad burns

b Comorbid Condivong —p these @adihons Gmplcate reovuy ; example: 1. Diabeles 2. Cardiovaswlar iseases

*+ Rediotrics and elderly —p Abuse , Avkism | Sucade ... 3. Kinal diseasss Y. \mmuno Suppression.

3. assotabed draoma or ;{Bur{es —p Ovample: head 'u\{uries_, nmroswg,aj,

9.psycho Socal of funchonal concern —s Lack of home Cate , Sociel Citcmstances. (cayall Care (Blagrsl Lat)

10 \ohalabional injufy — 3i30 o oitway Jﬂm%a& + suspecked inhalakion ol tovic 9ases



x Comp\i cahions o Buns - )

1. Sc«rr{nJ and contachres 5 Keloids: thick raised scars .

»
L Hyperfrophic  scars : faised and conbined to wound area.

Contraclures :‘\'ij\\’feniry & scar «!ﬂ'ssue ]em{i\ﬂj Yo {oss of Mobiliﬁ and deformibes
2. Infechon

3. Burn Shock
4. Pulmom?:fj edema.
5. ind Selure
6. Cardiac arrhythwia.
1. Sorere. dehydrakion.
3. Newfolo 5ic.:l Govpli cahons _s. Nelve Jamagl, — faralysis | numbiess
Post -bu_naufopokly _ nfopokhic  Pain, phantom limb sensation.
q. Hype\’jlywv\im
0. Shess Ulcer



Define:
TBSA

STSG

Are acid or alkali chemical
burns more serious?

Why are electrical burns so
dangerous?

Pow is myoglobinuria treated? |

g
NANNNA

Define level of burn injury:
First-degree burns

Second-degree burns

Third-degree burns

Fourth-degree burns

How do first-degree burns
present?

How do second-degree burns
present?

How do third-degree burns
present?

What is the major clinical
difference between second-
and third-degree burns?

By which measure is burn
severity determined?

S\JS&CQ\ Qecdl

e

Total Body Surface Area What is the “rule of nines™?

Split Thickness Skin Graft

In general, ALKALI burns are more
serious because the body cannot buffer
the alkali, thus allowing them to burn for
much longer

Most of the destruction from electrical
burns is internal because the route of
least electrical resistance follows nerves,
blood vessels, and fascia; injury is usually
worse than external burns at entrance
and exit sites would indicate; cardiac
dysrhythmias, myoglobinuria, acidosis,
and renal failure are common

To avoid renal injury, think “HAM™:
Hydration with IV fluids
Alkalization of urine with IV

bicarbonate t) Black vrine
Mannitol diuresis

Epidermis only

Epidermis and varying levels of dermis |wmn is the “rule of the palm™?

Ak.a. “full thickness™ all layers of the
skin including the entire dermis (Think:

“getting the third degree”) What is the burn center referral
criteria for the following?

Burn injury into bone or muscle Second-degree burns

Painful, dry, red areas that do not form Third-degree burns

blisters (think of sunburn)

Painful, hypersensitive, swollen, mottled
arcas with blisters and open weeping
surfaces

Painless, insensate, swollen, dry, mottled
white, and charred arcas; often described
as dried leather

What is the treatment of first-
degree burns?

What is the treatment of

Third-degree burns are painless, and second-degree burns?

second-degree burns are painful

Depth of burn and TBSA affected by
second- and third-degree burns
TBSA is calculated by the “rule of nines™
in adults and by a modified rule in
children to account for the
disproportionate size of the head
and trunk

for treating a second-degree
burn?

What are some newer options]

What is the treatment of
third-degree burns?

How can you decrease bleeding
during excision?

What is an autograft STSG?

In an adult, the total body surface area
that is burned can be estimated by the
following:

Each upper limb = 9%

Each lower limb = 18%

Anterior and posterior trunk = 18% cach
Head and neck = 9%

Perineum and genitalia = 1%

Surface area of the patient’ palm is = 1%
of the TBSA used for estimating size of
small burns

=20% TBSA

=5% TBSA

Second degree = 10% TBSA in children
and the elderly

Any burns involving the face, hands, feet,
or perineum

Any burns with inhalation injury

Any burns with associated trauma

Any electrical burns

c‘hricJ ankibishe
Keep clean, * Neosporin®pain meds

Remove blisters; apply antibiotic ointment
(usually Silvadene®and dressing; pain
meds G topical ankibiokiv

Most second-degree burns do not require

@@F}lcpidcrmis grows from

air follicles and from margins)

» gkin bransplantakion Prom one sike o mim,\
1. Biobrane®silicone artificial .

epidermis—temporary) [::?l':‘;')“?‘“ o
2. Silverlon®silver ion dressings) o

Ly Anvimicmbiol dreumj

Early excision of eschar (within first week
postburn) and STSG

Tourniquets as possible, topical
epinephrine, topical thrombin

STSG from the patient’s own skin



What diagnostic imaging is
used for smoke inhalation?

What lab value assesses smoke
inhalation?

How should the airway be
managed in the burn patient

with an inhalational injury?

—
A

What is “burn shock™? |

What is an autograft STSG?

What is an allograft STSG?

What thickness is the STSG?

What prophylaxis should the
burn patient get in the ER?

What is used to evaluate the
eyes after a third-degree burn?

What principles guide
the initial assessment and
resuscitation of the burn
patient?

What are the signs of smoke
inhalation?

What is the “Parkland
formula™?

What burns qualify for the
Parkland formula?

What is the Brooke formula
for burn resuscitation?

What is Rule of 10%?

How is the crystalloid given?

Can you place an IV or central
line through burned skin?

What is the adult urine outpu
goal?

Bronchoscopy

Carboxyhemoglobin level (a carboxy-
hemoglobin level of =60% is associated
with a 50% mortality): treat with 100% O,
and time

With a low threshold for intu@aln;
oropharyngeal swelling may occlude the
airway so that intubation is impossible;
100% oxygen should be administered
immediately and continued until
significant carboxyhemoglobin is ruled out

Burn shock describes the loss of fluid from
the intravascular space as a result of burn
injury, which causes “leaking capillaries™
that require crystalloid infusion

STSG from the patient’s own skin

STSG from a cadaver (temporary
coverage)

10/1000 to 15/1000 of an inch (down to
the dermal layer)

Tetanus
Fluorescein

ABCDEs, then urine output; check for
eschar and compartment syndromes

Smoke and soot in sputum/mouth/nose,
nasal/facial hair burns, carboxyhemoglobin,
throat/mouth erythema, history of loss

of consciousness/explosion/ fire in small
enclosed area, dyspnea, low O, saturation,
confusion, headache, coma

V = TBSA Burn (%) x Weight (kg) x 4

Formula widely used to estimate the
volume (V) of crystalloid necessary for
the initial resuscitation of the burn
patient; half of the calculated volume is
given in the first 8 hours, the rest in
the next 16 hours

=20% TBSA second- and third-degree
burns only

Replace 2 ec for the 4 cc in the Parkland
formula

For determining Hourly IVF Rate:
TBSA * 10 (pts 40-80 kg)

Through two large-bore peripheral venous
catheters

YES

30-50 cc (titrate IVF)

Why do most severely burned
patients require nasogastric
decompression?

What stress prophylaxis must
be given to the burn patient?

What are the signs of burn
wound infection?

Is fever a good sign of infection
in burn patients?

Why is glucose-containing
IVF contraindicated in burn
patients in the first 24 hours
postburn?

What fluid is used@ier)the first

24 hours postburn?

Why should DSW IV be
administered after 24 hours
postburn?

What is the minimal urine
output for burn patients?

How is volume status
monitored in the burn patient?

What are the common
organisms found in burn
wound infections?

How is a burn wound infection
diagnosed?

How are minor burns dressed?

How are major burns dressed?

Why are systemic IV antibi-
otics contraindicated in fresh
burns?

Patients with greater than 20% TBSA
burns usually develop a paralytic ileus —
vomiting — aspiration risk — pneumonia

PPI to prevent burn stress uleer (Curling’
ulcer)

Increased WBC with left shift,
discoloration of burn eschar (most
common sign), green pigment, necrotic
skin lesion in unburned skin, edema,
ecchymosis tissue below eschar, second-
degree burns that turn into third-degree
burns, hypotension

NO

Patients serum glucose will be elevated on
its own because of the stress response

Colloid; use D3W and 5% albumin at
0.5 cc/kg/% burn surface area

Because of the massive sodium load in

the first 24 hrs of LR infusion and because
of the massive evaporation of H,O from
the burn injury, the patient will need free
water; after 24 hours, the capillaries begin
to work and then the patient can usually
benefit from albumin and DSW

Adults 30 cc; children 1-2 cc/kg'hr

Urine output, blood pressure, heart rate,
peripheral perfusion, and mental status;
Foley catheter is mandatory and may be
supplemented by central venous pressure
and pulmonary capillary wedge pressure
monitoring

Saphylococcus aureus, Pseudomonas,
Streptococeus, Candida albicans

Send burned tissue in question to the
laboratory for quantitative burn wound
bacterial count; if the count is >10%/gram,
nfection is present and IV antibiotics
should be administered

Gentle cleaning with nonionic detergent
and débridement of loose skin and broken
blisters; the burn is dressed with a topical
antibacterial (e.g., neomycin) and covered
with a sterile dressing

Cleansing and application of topical
antibacterial agent

Bacteria live in the eschar, which is
avascular (the systemic antibiotic will not
be delivered to the eschar); thus, apply
topical antimicrobial agents



Note some advantages and

disadvantages of the following

topical antibiotic agents:
Silver sulfadiazine
(Silvadene®

Mafenide acetate
(Sulfamylon®

Polysporin®

Are prophylactic systemic
antibiotics administered to
burn patients?

Are prophylactic antibiotics
administered for inhalational
injury?

Circumferential, full-thickness
burns to the extremities are at

risk for what complication?

Painless, but little eschar penetration,
misses Pscudomonas, and has
idiosyncratic neutropenia; sulfa allergy is
contraindication

Penetrates eschars, broad spectrum (but
misses Staphylococcus), causes pain on
application; triggers allergic reaction

in 7% of patients; may cause acid-base
imbalances (Think: Mafenide ACetate =
Metabolic ACidosis): agent of choice in
already-contaminated burn wounds

Polymyxin B sulfate; painless, clear, used
for facial burns; does not have a wide
antimicrobial spectrum

No—prophylactic antibiotics have not
been shown to reduce the incidence

of sepsis, but rather have been shown
to select for resistant organisms; IV
antibiotics are reserved for established
wound infections, pneumonia, urinary
tract infections, etc.

No

Distal neurovascular impairment
Clgn

SN~

When should central lines be
changed in the burn patient?

What is the name of the gastric/
duodenal ulcer associated with
burn injury?

How are STSGs nourished in
the first 24 hours?

Is tetanus prophylaxis required
in the burn patient?

From which burn wound is
water evaporation highest?

Can infection convert a partial
thickness injury into a full-
thickness injury?

How is carbon monoxide
inhalation overdose treated?

yie mus
closely followed acutely after
aburn?

Most burn centers change them every 3 to
4 days

Curlings ulcer (Think: CURLING iron
burn = CURLINGS burn ulcer)

IMBIBITION (fed from wound bed
exudate)

Yes, it is mandatory in all patients except
those actively immunized within the past
12 months (with incomplete immunization:
toxoid X 3)

Third degree

Yes!

100% O, (= hyperbaric O,)

Na’ (sodium)

How is it treated? Escharotomy: full-thickness longitudinal
incision through the eschar with scalpel or

electrocautery

Clgmu
Ne~——

What is the major infection
complication (other than
wound infection) in burn
patients?

Pneumonia, central line infection (change
central lines prophylactically every 3 to
4 days)

o?‘ BUFF\ 3%[’3 -

Monajmw
1. HBCDE 2 Qluig resu s fakion
8. Pain Manmw

3. Ab

1. (omove any  hliskre,
D dﬂ)_SS{(\%

o &I\OUS 6{1\‘)\}(4“0(\_> tans@ormebon o SCC






