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Critical care of the
Child Burn burned patient

A child is not just a small adult, but a .
person who is ever more devastated by Li,,dsi‘yi'ﬁf’};ﬂah
the burn injury, and who is less able to
respond to it.

Lindsey T.A. Rylah, 1992




Burn Types

Thermal
OScald burn
OFlame burn

OContact burn

Chemical (acid/base)
Electrical

Inhalation

Blast




Types of Burn in Children Patients

(3,825 cases )
Adult Children
. Contact Burn Others Hectrical Contact
Elect I 0, 0% .
‘;u’r vl chg.'zli/:r" Chemical  Burn Burn O(;I;e(;s
A 070

Burn 1.29 5.6%
Chg::lsal 2.49 \ &

6.6%

Flame Burn
32.5%

Flame Burn

14.1%
: Scald Burn

76.8 %

. BgrA/K (Hot drinking water) 33.7%

. BOE R ekl (Hot soup and drinks) 27.2%
. BeEsK (Hot bathing water ) 5.4%
Fam (Hotfood) 3.3%
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Places of Burn Injuries in Children Patients
(3,825 cases )

Kitchen
18.4%
Diningroom
13.2%p
Restaurant
6.6%
Working place Bathroom
2.4% 8.8%
Livingroom
Others 23.3%
11.8%
Bedroom
6.4%
Others
9200

@ [BEF AT dwelling place: 79.2%
@ ZBEENIETE Living room and kitchen.




Burn Depth

« Same burn depth classification as adult

Epidermis

Dermis/corium

Subcutis

Muscles, tendons, &
and fascia

Burn grade




Differences of Child Burn

Thin skin: underestimate the depth of burn
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Immature temperature regulation
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mmature organ function

Higher incidence of pulm

Higher basal metabolic rate ¥ S RIE R {8 2

»
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onary and cerebral

edema At A0S 7K BERY 22 £ X 5

Total Burn Care. 5 edition




Consequences of loss of Barrier Function

» Loss of the epidermal barrier has
serious adverse physiologic effects.

« Open wounds present a high risk of
fluid loss, high inflammation bacterial
colonization, infection, and sepsis. §8:&

MR, %E’Z—i”—"

Total Burn Care 5th edltlon



Hypermetabolism

» Typically 3 to 4 days after major burn

+ Characteristics:
« Tachycardia
« Increased cardiac output
« Elevated energy expenditure
« Increased oxygen consumption
« Massive proteolysis and lipolysis

Vascular permeability
and edema Altered hemodynamics

\ /

Immunosuppression -+ Severe burn ~*  Hypermetabolism

~—~

Decreased renal blood flow Increased gut _n_'uucosal
Sabiston Textbook of Surgery, 21 Edition permeability

Systemic effect of severe burn



Burn Hypermetabolism

« Profound hypermetabolism is a classic
feature of children with large burn injury.

+ Slows wound healing
« Prolongs generalized weakness

« Loss of lean body mass
« Burnsize 1, Response 1

Total Burn Care, Fifth Edition



Long term effect of Hypermetabolism

 Cardiac dysfunction

60% long term
Systolic dysfunction was observed in 62% of patients (EF < 50%)

« Growth arrest (nearly a year after burn in children)
« Depression, anxiety
« PTSD (Post-traumatic stress disorder)

Wiechman SA , Patterson DR ABC of burns.
Psychosocial aspects of burn injuries. BMJ . 2004;329:391-393 .




Pathophysiology

« Oxygen consumption
« Muscle protein breakdown

« Endocrine alterations (Cortisol, Catecholamines, Glucagon,
Growth hormone)

« Negative nitrogen balance

i Ion Iosses Burn wound

« Proteolysis %

T1 Oxygen consumption T 20-fold :
, - \p Catecholamines Intestine
L] L]
lanine Ammonia
® I p Iy Heart - Serum Al 4T>
I O S I S N~ TT Glucagon
T1 Cardiac output TT Heart rate 11 Cortisol 11 Insulin Glutamine A
Glutamine
Nitrogen fgin -
™ Wasting <: \f'd"ey‘/
Ammonia
4
Bone
11 calcium 3 Liver o \ 4
iy Magnesium L Urea ey jl'?mne - Gi|utamine
Muscle
Fal Glucose Glycogen .
. stores  o—— ucose
T Fractures " — Glycolysis Lactate
i Bone mineral content - \
1 11 Bone mineral densi
Total Burn Care, Fifth Edition v I o plecs Pyruvate /
TT Fatty acids /
TT Lactate

TT Glycerol



Management

 Metabolic modulation and treatment

after burn

« Temperature/Evaporative control
«  Operation room 29-32 °C/ Ward temperature 30-32 °C
« Core temperature 37.5 °C

* Nutrition
« Caloric needs 20-60% increase
«  Protein requirements massively increase
« VitaminsC, E
« Zinc

C. Sommerhalder, E. Blears and A.J. Murton et al. / Current Problems in Surgery 57 (2020) 100709 -



Management

« Metabolic modulation and treatment after
burn (Treatment of 3rd degree Burn)
 Early total excision and grafting

« Excision of full thickness burn wounds within
24~48 hrs
« Decrease mortality rate. Lower Sepsis rate

« Occlusive dressings have been shown
benefits (e.g. Artificial dermis)

C. Sommerhalder, E. Blears and A.J. Murton et al. / Current Problems in Surgery 57 (2020) 100709 .«



: scald t‘)urn 5‘17 432
_,2% TBSA  2019/8/28

3 year-old boy
e 2nd~ 3rd degree burn
 26% TBSA
* Debridement &
artificial dermis cover




Management

« Metabolic modulation and treatment
after burn

« Exercise

« Various types of in-hospital 6- to 12-week exercise
regimens, have been shown to improve various

parameters of cardiorespiratory fitness in adults
and children.

C. Sommerhalder, E. Blears and A.J. Murton et al. / Current Problems in Surgery 57 (2020) 100709 i '



In hospital exercise




Pharmacologic agents

 Insulin
, 160-180mg/dl
e Metformin

. Propran0|0| — Decrease Cardiac work
« Ketoconazole
 Anabolic steroids
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Five Steps of First Aid of Cooling
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@ Only 4.1% of all burn cases could actually perform
the full 5-step first aid.




Emergency Burn Care

 Primary Survey

* Alrway
* Breathing
* Circulation il v
I I |
Compressions  Airway Breathing
Push bard and fast Tit the victim's baad Giwe mauth-ta-mouth
oa the coster o back and [t the chin resgue treaths
e wolim's chest 1o opem the drway
LVJ




Emergency Burn Care

 Secondary Survey

» Detailed history EF4HHY¥E 52

 AMPLE: Allergy, Medications, Previous illness, Last meal, and
Events preceding the injury #&#{5E, FIEE S, 48 2598 52 (Se KRR,
R RN, 25 MEM TSR

« Comprehensive physical examination

* From head to toe: associated Injuries
* Burn wound: last one on the check list




Rule of Nines
The body

surface is
divided
into areas
representing
9%
or multiples

Burn Extent

18% . 18%
Ruleof 9i1s (= =}
not =
\."' “”',.%”'" : applicable '} el
RO 8 RN because that (], ueror
iyl ke head is . e M
Patierrtt": Paln  pq| atively 4 Chllc;(gepalm
Repnﬁ/sents N 14%0 14% Repl;eo/sents
of his or her Iarger than of his <;r her
body adult. body

surface
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Burn Extent Assessment

Estimating Percent Total Body Surface Area in Children Affected by Burns

Head and

neck 9% — }

Trunk—— _( e y i
Anterior 18% I i ' ",Arm9% |
Posterior 18% | } ' | (each) 2

/ /‘l \\ 1'/2;),./

Z//{/ :’ :} w,%}'/ '"

W
Genitalia ‘
{
|

-

and perineum 1% \l f Leg 18%
f } eaeh)
(4} )
\ f |
{ H 1% <d—f
A W B |
ANTERIOR POSTERIOR
Relative percentage of body surface areas (% BSA) affected by growth
Oyr 1yr Syr 10yr 15yr
a— '/> of head 9'%2 8'/2 6'/2 5% 4’
b— '/ of 1 thigh 2% 34 4 4'ts 4’5
c— 2 0f 1 lower leg 2'/2 2 2% 3 3'%

(A) Rule of "nines”
_ (B) Lund Browder diagram for estlmatmg extent of burns -
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= A HSREES Child Abuse
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Special Considerations in fluid therapy

» Infants/toddlers: maintenance fluid > Parkland formula
» Goal of urinary output is higher in kids (1ml/kg/hr)
» Infants are susceptible to hypoglycemia

> In first 24 hrs 7555 —(E24/\i% > BREL 25 5 58 A R ol

» Frequent monitoring of blood sugar and giving
glucose containing solutions

» Hyponatremia, Hypochloremia
» Hypophosphatemia
» Hypothermia




Fluid Resuscitation for 1st 24 Hours

v" Burn shock

v Infants >10 % TBSA
children > 15% TBSA
adult > 20% TBSA

v' > 40 % TBSA: central line

v" Parkland formula for adult patient :
» 4 cc/kg/%TBSA Ringer’s lactate

v Gerard van Swieten: rectal fluid




Fluid Resuscitation for 1st 24 Hours

v'Children= daily maintenance fluid + burn loss
v'Maintenance fluid + 3 ml/kg/% burn: Ringer’s lactate

Shriner's Cincinnati  LR: 4 mL/kg/%TBSA burn + 1500 mL/m?, % given over first 8 h and the
(For Children) remaining over the next 16 h (older children)

LR: 4 mL/kg/%TBSA burn + 1500 mL/m?* + 50 mEq sodium bicarbonate for
the first 8 h, followed by LR alone in second 8 h, followed by 5%
albumin in LR in third 8 h (younger children)

Galveston Formula LR: 5000 mL/m? burn + 2000 mL/m? total, %4 volume in first 8 h, followed
(For Children) by remainder in 16 h.

v'Shriner’s Cincinnati and Galveston Formula Formula
v'Record hourly urine output

v'Familiar method and individually adjusted based on
clinical response

v'Goal directed therapy- invasive thermodilution (TDD)
v Computerized Decision Support System (CDSS)




Fluid for 2nd 24 Hours

» Capillary permeability returned to normal
» Fresh frozen plasma ( 0.5 ml/kg/% TBSA burn)
T S KR M B H B
»>>20 % TBSA
» Resuscitation fluids ( 2nd 24 hours )
» Adults: adequate urinary output
» Children: half normal saline for adequate urinary output
SE DA TR KR 2 4R &
» (1/2 ~ 3/4 amount of 1st post-burn day)
»No free water! ( CNS sensitive to hyponatremia )
» Cardiac output




Other common complications

 Acute gastric dilatation 45 HEE
* Hypertension =i Bk

» NEREEZ (5 bl 5 P 20% AT SERYRF S SO - 5242
2215 1% BUE 2 AR AR R Z [H] -

o I R ERE AN - SRR TS - BUR
ARG HERHER

* Treatment: Hydrazaline, reserpine...

* Curling’s ulcer
* H2 blocker H2<#&[H &7




Prevention of Sepsis

* Burn wound sepsis may occur earlier (2-4 days) and
at lower colony counts (> 1000 per gram of eschar)-
- rapid clinical deterioration

* Prophylactic antibiotics for B-hemolytic
streptococcus infection

 Antibiotics according to culture and perioperative




Temporary Skin Substitutes
and Dressings

« A moist environment and protection
against bacterial invasion

« Wound dressings for partial-thickness
wounds should:

«  Provide a moist environment

«  Protect the wound from excessive fluid loss and
bacterial invasion.

«  Require a limited number of dressing changes.

Total Burn Care. 5 edition



@ Mepilex'Ag

Dressing Choice

v Antibiotics ointment

v’ Silver sulfadiazine
v Synthetic dressing ’
v Medical grade honey Agmg;,; ) =

v Enzyme

Convartec Ot s e rtn ot e
Fygrotber
PRESCRIPTION ONLY MEDICINE
"5 0T of Reacy OF CHILDREN
™
» "

FLAMAZINE®

7
7
Cleam 1.0% w/w

" sulfadiazine 7
AT 7




Enzymatic debridement

* NexoBrid™ (MediWound, Israel) is a bromelain-
based enzymatic debriding agent approved for
clinical use in the European Union in December

2012.

Journal of Wound Management and Research 2021; 17(3): 207-212. _ gy
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scald burn
: I1, 8% TBSA
s

29 degréeburn Wiy | Mepilex-Ag
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degree burn

HydroClean
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2 year-old boy
2nd~ 3rd degree burn
14% TBSA

Medical grade honey+ Synthetic dressmg
scald burn ‘ ‘r@ \

[T-111, 14% TBSA

44507115
2023/05/31









2 months
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Surgical management

Escharotomy

Debridement
Skin substitutes

[Skin grafts]<
—
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Splint fixation



: scald t‘)urn 5‘17 432
_,2% TBSA  2019/8/28

3 year-old boy
e 2nd~ 3rd degree burn
 26% TBSA
* Debridement &
artificial dermis cover
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2 years later
Hypertrophic scar
Normal exercise




« 3year-old girl
» 2nd~ 3rd degree burn
* 65% TBSA







5 times of surgery
Discharge after 2 months
Birthday celebration
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6 months later

Growth curve

3y/o  92cm as-so%)  17kg 85-97%)

- /y/o 114cm 3-15%)  27KQg (50-85%)
9y/o 130cm @s-50%) 44kg (>97%)
140cm @s-50%) 50kg (85-97%)

8 years later
gptdayear-old)
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