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Dr.	Mack	Drake	
•  Valedictorian	and	Class	

President	in	high	school	
•  Doctor	of	Osteopathic	

medicine	from	Pikeville	
College	SOOM	

•  Internship	at	Vanderbilt	
University	MC	

•  Residency	at	Carilion	SOM	
•  Burn	Fellowship	Emory	
•  Trauma	and	CriNcal	Care	

Fellowship	Univ	of	Kentucky	



Learning	ObjecNves	
•  Review	the	history	of	burn	injuries	and	VCU	
•  Understand	trends	in	burn	mortality	
•  Understand	burn	resuscitaNon	and	how	it	
differs	from	other	traumaNc	injuries	

•  Understand	the	difference	between	
escharotomies	and	fasciotomies	

•  Review	guidelines	for	inhalaNon	injury	and	
airway	observaNon	

•  Review	Pediatric	burn	resuscitaNon	and	
differences	with	Adult	resuscitaNon	



Cocoanut	Grove	Fire	

•  1000	people	in	a	night	club	designed	to	hold	
400	

•  492	dead	and	166	injured	
•  Massive	change	in	burn	care	
– Building	code	regulaNons	
– Fluid	resuscitaNon	
– Burn	size	calculaNon	
– RecogniNon	of	inhalaNon	injury	



Dr.	Everret	I.	Evans	

•  Created	the	first	civilian	
burn	center	in	the	
United	States	

•  Burn	Director	from	
1947	-	1954	

•  Burn	ResuscitaNon	
•  Pioneer	in	the	
evaluaNon	of	radiaNon	
skin	injury	



Dr.	B.W.	Haynes	Jr.	
•  Internship	at	the	Medical	College	of	
Virginia	

•  Completed	his	residency	in	General	
Surgery	in	1948	at	MCV	

•  Associate	Professor	of	Surgery	at	
Baylor	1949	

•  Returned	to	MCV	in	1953	as	a	Major	in	
the	Medical	Corp	of	the	U.S.	Army	

•  Research	related	to	burn	metabolism	

•  Second	president	of	the	American	Burn	
AssociaNon	

•  Created	the	trauma	system	at	MCV	

•  Burn	Director	at	MCV	for	36	years	



Burn	Mortality	

•  Baux	formula	
– Mortality	=	Age	+	Total	Body	Surface	Area	



Modern	burn	mortality	

Osler	T,	Glance	LG,	Hosmer	DW.	Simplified	esNmates	of	the	probability	of	death	aber	burn	
injuries:	extending	and	updaNng	the	Baux	score.	J	Trauma.	2010	Mar;	68(3):	690	–	7.	



Revised	Baux	Score	

Osler	T,	Glance	LG,	Hosmer	DW.	Simplified	esNmates	of	the	probability	of	death	aber	burn	
injuries:	extending	and	updaNng	the	Baux	score.	J	Trauma.	2010	Mar;	68(3):	690	–	7.	



Revised	Baux	Score	

Osler	T,	Glance	LG,	Hosmer	DW.	Simplified	esNmates	of	the	probability	of	death	aber	burn	
injuries:	extending	and	updaNng	the	Baux	score.	J	Trauma.	2010	Mar;	68(3):	690	–	7.	

50	years	old	with	a	
50%	TBSA	burn	

Limit	of	current	burn	
care	



Burn	ResuscitaNon	

•  Baxter	(Parkland)	
– 4	mL/Kg/%	TBSA	for	24	hours,	then	plasma	0.5	
mL/Kg/%	TBSA	+	D5W	for	the	second	24	hours	

•  Evan’s	formula	
– NS	1	mL/Kg/%	TBSA	+	colloids	1	mL/Kg/%	TBSA	+	
2000	mL	D5W	

•  Brook	army	formula	
– Colloid	2	mL/Kg/%	TBSA,	later	modified	to	LR	+	o.5	
mL/Kg/%	TBSA	



SAFE	Trial	

Finfer	S,	Bellomo	R,	Boyce	N,	French	J,	Myburgh	J,	Norton	R;	SAFE	Study	InvesNgators.	A	comparison	of	albumin	
and	saline	for	fluid	resuscitaNon	in	the	intensive	care	unit.	N	Engl	J	Med.	2004	May	27;350(22):2247-56.	

• 6997	paNents	randomly	assigned	to	receive	
albumin	versus	saline	resuscitaNon	

• Number	of	deaths,	mulN-organ	failure,	days	in	
the	ICU,	days	in	the	hospital,	days	on	mechanical	
venNlaNon	all	similar	

• Early	trends	showed	less	fluid	requirement	in	
the	albumin	group	but	higher	blood	product	
usage	



Mediators	of	Increased	Vascularity	
Cysteinyl	Leukotrienes	



Fluid	Creep	

•  Over-resuscitaNon	
•  Reluctance	to	reduce	fluids	
•  Liberal	use	of	opioids	
•  Use	of	goal-directed	resuscitaNon	



PotenNal	result	of	fluid	creep	









Rescue	Protocol	

•  Approach	to	paNents	who	don’t	respond	
– Rule	out	trauma	
– Start	albumin	drip	(1	mL/Kg	is	converted	to	5%	
albumin	and	subtracted	from	the	total	crystalloid	
rate)	

– Consider	early	dialysis	
– Check	bladder	pressure	every	four	hours	
– Early	excision…	



Future	of	resuscitaNon	

•  High-dose	Vitamin	C	
•  Plasmaphoresis	
•  Exchange	transfusion	
•  Computer-based	fluid	NtraNon	
•  Computer-based	surface	area	calculaNon	
•  Oral	fluid	resuscitaNon	



Total	Body	Surface	Area	
CalculaNon	

1.  Rule	of	Palms	
2.  Rule	of	Nines	
3.  Lund	and	

Browder	Chart	
4.  SAGE	diagram	

A.  The	most	accurate	
method	for	burn	
size	calculaNon	

B.  Useful	in	smaller	
burns	

C.  Electronic	resource	
D.  Helpful	for	

calculaNng	TBSA	for	
larger	burns	



Total	Body	Surface	Area	
CalculaNon	

1.  Rule	of	Palms	
2.  Rule	of	Nines	
3.  Lund	and	

Browder	Chart	
4.  SAGE	diagram	

1.  Useful	in	smaller	
burns	

2.  Helpful	for	
calculaNng	TBSA	for	
larger	burns	

3.  The	most	accurate	
method	for	burn	
size	calculaNon	

4.  Electronic	resource	



Lund	and	Browder	Diagram	



60	y/o	Female	caught	her	clothing	on	
fire	while	smoking	



Discuss	the	TBSA	and	best	method	
to	preserve	distal	blood	flow	



Eshcarotomies	

•  Why	
•  When	
•  How	
•  Where	
– What	part	of	the	hospital	is	appropriate	
– Anatomic	locaNon	



Escharotomy	incisions	



Different	incision	sites	

Fasciotomy	 Escharotomy	



Lower	extremity	escharotomy	
incisions	



24	y/o	Male	pilot	of	a	small	plane	that	
crashed	



2	y/o	Female	intubated	in	the	
Pediatric	ED	



Pediatric	Burn	ResuscitaNon	

Urine	
Output	

<1	mL/Kg/Hr	

Increase	LR	
by	10%	

1	mL/Kg/Hr	

LR	rate	stays	
the	same	

>1	mL/Kg/Hr	

Decrease	LR	
by	10%	



Re
su
sc
ita

No
n	
Al
go
rit
hm

	



InhalaNon	injury	versus	Airway	
protocol	

•  All	paNents	with	appropriate	mechanism	are	
considered	for	either	protocol	
– Smoke	exposure	
– Enclosed	area	

•  All	of	these	paNents	should	be	scoped	
•  NegaNve	scope,	normal	labs,	asymptomaNc	
paNent	goes	on	airway	protocol	
–  ICU	or	Stepdown,	NPO	with	IVF	for	24	hours	from	
exposure	



InhalaNon	injury	versus	Airway	
protocol	

•  InhalaNon	injury	protocol	
–  PosiNve	scope	–	strongly	consider	intubaNon,	ICU,	nebulized	
meds	and	100%	FiO2	x	6	hours	

–  SymptomaNc	with	negaNve	scope	–	ICU,	nebulized	meds	and	
100%	FiO2	x	6	hours	

–  Those	in	the	inhalaNon	injury	protocol	should	go	to	ICU!	
–  UPDATE:	AsymptomaNc	with	negaNve	scope	–	don’t	need	meds	
but	need	close	observaNon	and	NPO	status	(can	be	either	ICU	or	
Stepdown)	

•  InhalaNon	injury	protocol	Nming:	
–  100%	FiO2	for	6	hours	from	when	the	oxygen	is	started	
–  Nebulized	meds	alternate	heparin,	albuterol	and	mucomyst	
every	4	hours	for	7	days	or	stop	earlier	if	extubated	

–  NPO	with	IVF,	may	start	post-pyloric	tube	feeds	



48	y/o	Male	with	prolonged	
exposure	to	smoke	from	Housefire	



2	y/o	Female	with	scald	burn	



QUESTIONS	



QuesNon	
•  40	y/o	Male	driver	with	40%	burn	and	MVC	T-
boned	on	driver’s	side.	Arrives	30	minutes	
from	the	injury	hypotensive.	Has	two	
peripheral	IV’s	and	received	5	liters	of	fluid.	
Has	received	Cyanokit.	What	is	the	cause	of	
the	hyotension.		

•  A.	the	burn	of	course	
•  B.	inadequate	burn	resuscitaNon	
•  C.	undiagnosed	traumaNc	injury	
•  D.	untreated	inhalaNon	injury	



QuesNon	
•  45	y/o	Female	with	scald	burns	to	both	feet	
from	soaking	them	in	epsom	salt	for	30	
minutes.	Presents	through	ED.	Burn	wounds	
are	red,	non-blanching.	No	palpable	pulses.	
The	next	appropriate	step	is:	

•  A.		Escharotomies	
•  B.	Admission	and	Vascular	workup,	high	
likelihood	for	surgical	intervenNon	

•  C.	AmputaNon	
•  D.	Discharge	and	manage	outpaNent	
•  E.	Complex	fluid	resuscitaNon	



QuesNon	
•  5	y/o	Female	pulls	down	pot	of	hot	water	onto	
herself.	Presents	with	family	to	pediatric	ED.	
10%	TBSA	burns	include	face	and	chest.	The	
next	appropriate	step	is:	

•  A.	Admit	to	EHBC	for	wound	care	
•  B.	Have	social	worker	clear	then	discharge	
home	

•  C.	Establish	IV	access	and	admit	to	PICU	for	
fluid	resuscitaNon	

•  D.	Intubate	due	to	concern	for	inhalaNon	
injury	



QuesNon	
•  2	y/o	Male	pulls	hot	water	onto	himself.	
Presents	with	30%	TBSA	burns.	

•  A.	Admit	to	floor	status	for	wound	care	and	
pain	control	

•  B.	Place	a	foley,	start	fluid	resuscitaNon	with	
goal	urine	output	of	30	–	50	mL/Kg/hr	

•  C.	Avoid	foley,	start	fluid	resuscitaNon	with	
goal	urine	output	of	0.5	mL/kg/hr	

•  D.	Place	a	foley,	start	fluid	resuscitaNon	with	
goal	urine	output	of	1	mL/kg/hr		



QuesNon	
•  40	year	old	Male	on	low	carb	diet,	climbs	
stairs	daily.	Presents	to	trauma	bay	with	
circumferenNal	burn	to	right	arm	intubated	
and	sedated	and	recently	paralyzed.	
Compartments	are	Nght	and	the	hand	is	cool	
but	pulses	are	present.	

•  A.	Immediate	fasciotomy	
•  B.	Wait	unNl	pulse	is	lost	then	go	to	OR	
•  C.	Check	compartment	pressures	
•  D.	Immediate	escharotomy	



QuesNon	

•  90	y/o	Male	with	50%	TBSA	burn	and	
inhalaNon	injury	arrives	to	trauma	bay.	PMH	
metastaNc	cancer.	

•  A.	Updated	Baux	score	is	<	150	
•  B.	Prep	for	intubaNon	and	escharotomies	
•  C.	Start	resuscitaNon	at	3	mL/Kg/TBSA,	
adjusNng	fluid	based	on	urine	output	

•  D.	Involve	paNent,	family,	palliaNve	and	burn	
asending	in	goals	of	care	discussion	



QuesNon	
•  When	should	you	escalate?	
– A.	hypotension	
– B.	pediatric	burn	consult	
– C.	paNent	needs	to	be	admised	
– D.	operaNve	burn	wound	
– E.	infecNon	
– F.	airway	issue	
– G.	instability	during	resuscitaNon	
– H.	poor	urine	output	two	hours	in	a	row	during	
resuscitaNon	

–  I.	I	don’t	know	what	to	do	



Refer	to	the	Burn	Survival	Guide	
and	Burn	Resident	Manual	

Front	 Back	



For	all	burn	admissions	
•  Admission	pictures	sent	to	Burn	Program	
Manager	and	administrator	via	VCU	email	

•  Lund	and	Browder	diagram	within	24	hours	
•  MRSA	screen	
– Please	use	Burn	Careset	(Adult	or	Pediatric)	

•  DVT	prophylaxis	
– Either	chemoprophylaxis	or	mechanical	
–  If	Lovenox,	then	twice	daily	dosing	

•  Avoid	rouNne	anNbioNc	use	
– Try	to	avoid	combinaNon	of	Vanc	and	Zosyn	


