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Fig. 13.1 (A-C) Phases of cutaneous wound healing: a simplified representation.



Hemostasis( ([ f)

> Platelets and fibrin

> EXtrinsic pathway:Initiation ;

> Intrinsic pathway : amplification ==

> Blood clot>WBC, RBC |
platelet and fibrinogen

> Protein-C ,protein-S ,
thrombomodulin(TM),
Antithrombin I, DL = 24




Inflammation(zz

> 0-3° K

> Redness4],swellingfs,
heatzk, and painjs

> Platelet, Neutrophil , Mast cell
and Macrophage

Normal permeability of capillary

/ 1 Small amount of fluid

@ Bacteria and other pathogens enter wound.

Capilary wall Monooyte (2) Platelets from blood release blood-clotting proteins at wound site.

@ Mast celis secrete factors that mediate vasodilation and vascular constriction.

ncreased permeafiBy.of capiary Delivery of blood, plasma and cells fo injured area.

during inflammation More fiuid and

{ antimicrobal chemicals
\ ,/ p \

(D Neutrophils and macrophages remove pathogens by phagocytosis

\

(5) Macrophages secrete hormones called cytokines that attract immune system cells
to the site and aclivate cells involved in tissue repair.

/
= L

- FIDFIN-
B patelet clot Collagen p Elastin

- Red biood <@ Fibroblast ‘ Cytokines &
cell growth faciors

@ Inflammatory response continues until the foreign material s eliminated and the
wound is repaired.

Interstitial Monocyte squeezing
spaces through interstitial space



Proliferation(3 4=

> 2K > 344

> Granulation A/ ZF

> Vascularization|fii/g 54 4=

> Wound contraction&=4g
Collagen I(55]3)

> Epithelialization_F f7{l —
Macrophage ->PDGFE & TNF-a ->
keratinocyte growth factor

IIER




Remodeling(F 287%)

> Weeks to years
> Collagen deposition

> Acquisition of wound tensile
strength(Collagen I5&EkE » JEIERY £ ZHE )

> Turnover of extracellular matrix ECM
components
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> Acute and chronic
> BT 2ZiFER
PRABET oS aR %



Acute wounds

> Wound treatment:
> 1. Primary intention- closed with

> Lacerations

> Puncture .
> Abrasions suture materla.l .
> Avulsions > 2. Secondary intention-

left open and closes naturally
> 3. Tertiary intention- left open

for a number of days and then

closed If It Is found to be clean.

> Amputations



Factors that promote healing

> Pre-albumin (transerythrin) & CRP %&:3-5K Ml
> Protein intake : 0.8~1g/kg/day (wound healing)
20 /kg /day (chronic wound)

> AmIno acids - arginine and glutamine :collagne
deposition, angiogenesis and Immune function

> Vitamins A, C and E : antioxidant and anti-
Inflammatory effects

> Micronutrients : magnesium, Copper, zinc and
Iron
>



Chronic wounds

> Infection and biofiim(Bacterial colonization)

> Bacterial loads of tissue
are a threat to wound healing

> Staphylococcus aureus and coagulase-negative
staphylococci(CONS) are the most
commonly ;MRSA and VRE

> [ HI FFEREAEO0 K K & 2 e




LS

Full thickness

Partial thickness

Table 18.2 Clinical presentation of thermal burn we ey S A RO o :
Depth of  Skin i e, e ; o o Superficial burn
urn involvement Examples e (el Tt = e ‘

Epidermal Epidermis Brief flame or ) T : 3 .: Xt : T J
bum flash; il s o] ? . T
Sunburm ‘ 5. - e i \% JA_‘ 3[_3 l%r
/J('ﬁj @ J—j‘?{'g

Epidermis

and part of . . E@ml ) 143{

the short flash

Il e

Superficial dermal burn ﬁ E U_t lé)EIj /\jé/{
e > R o o
— A MEER -

Zone of injury
(edema and slasis)

Zone of hyperemia

hll"h -y
electri
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> Class |/Clean;5/2& 11 : THHAEZL2:1-2%
> Class ll/Clean-contaminated; 5252451 : 5 )
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> Class lll/Contaminated)TZHE 1 : BaRT > Hrie
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> Class IV/Durty-infected #2415 10 ELA1ZE B
JLelZE LY as - ?E,EHW%% 7-13%




= /B
Reconstruction ladder

SKIN GRAFT

DIRECT TISSUE CLOSURE
ALLOW WOUND TO HEAL BY SECONDARY
INTENTION

FIG. 1. Reconstructive ladder demonstrating the fundamen-
tal principle in planning closure of a defect from simple to
more complex.



















Wound care problems/questions

Types of dressing and application
a.0Open method

Face/perineum/trunk
b.Semi-open method-Gauze
Extremities/hand/foot/finger/toe/fold

C.Occlusive method-Duoderm, tagaderm,
opsite, porcine skin



Wound care problems/questions

Materials for occlusive wound dressing
*Biological dressings: fibrin-elastin binding
power
Porcine skin, amnion
*Synthetic dressings: hydrophilic power
tagaderm, opsite
*Blosynthetic dressings:
Biobrane, artificial skin



Wound care problems/questions

Occlusive wound dressings
o Seal wound
o Reduce pain remarkably
o Reduce inflammatory




Wound care problems/questions

How to handle the wound
*Wet dressing (saline, iodine, antibiotics)

Vaseline gauze dressing (sofra-tulle,
fucidin, scarlet red)

*Frequency.



Wound care problems/questions

Factors may effect wound healing
Age
Nutrition
Infection
Circulation
Location (Immaobilization)
Drugs
Therapies
Technigue



Current categories of Wound

Dressing

> Absorbents

> Impregnated Dressing
> Transparent Films

> Foams

> Hydrogel

> Xerogels

> Hydrocolloids






Impregnated Dressing
Transparent Films
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Silver powered antimicrobial dressing

» Agquacel Ag HYZHEG AT EH
o Hydrofiber: Na-CMC

Sodium Carboxymethycellulose (Fit 57521 b 4% 4E )

o lonic silver : Ag-CMC

Silver ion replacing 30% of Sodium ion In the
fiber

Silver ion weighs about 1.2% of total dressing
. Patened Wweaving process -zm s e Al DL A $H




Gentle on the outside - ==

- Aquacel Ag LIS LETTLETY RS
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Ferocious on the inside - /7
> Aguacel Ag FEEEHYFHIETIRE
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Locks away harmful bacterla



Vaccum assisted closure (VAC)




AC (Vaccum-assisted closure)




Porcine skin
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Figure 1.8 Keloid scarring, Figure 1.9 Hypertrophic scarring.
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Comparison of Keloids and

years

borders

time

surfaces

closure

Hypertrophic Scars

significant less

blacks less

F>M equal

most common 10-30 years any, but mostly < 20
outgrows remains within wound
rarely subsides subsides with

face, earlobes, ant. Chest across flexor
possible autoimmune tension and timing of

often worse after surgery  improves with surgery,















B A AE

MR {5 Contact burn injury(ex: HEER)

R MEEEE Scald burn injury(ex:7KARISE R ZER)

EE M B Friction burn injury (ex:ELAREERZELS )

K& MEEEZ B Flame burn injury (ex: K/ARIBRLIERENK K )

B a8z 2 {5 Electric burn injury (ex:/5BRE/EE )

{2 MR Chemical burn injury (ex: SR EL/AREE/THR )
HEBEREZ S Other burn injury (ex:FHEMEEAESE)

S N8 % (Inhalation injury) @ & @ 3 & = S i e i
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B 15 ( Contact BUM)







EE A5 ( Radiation Burn)
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& EVEEE Minor Burn
fEVEE=. Moderate Burn
ErEEEE(2. Major Burn
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== 5] g2 (5 E e (American Burn Association)
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EEE B A < 15% TBSA
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1 EEEES Moderate Burn
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 (GLLAAIR
= HlPR B E T
= SEIEGEARAYIBET
(Escharotomy or FaS(:lotomy)
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AR SRR ER 5
& P2 B i (ESscharotomy)



FIGURE I-11. Proper placement of eschurotomy incisions. Notice that the inci-
sions must cross affected joints.
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FORMULAE USED FOR ESTIMATING ADULT BURN PATIENT

FORMULA:

RESUSCITATION FLUID NEEDS

FIRST TWENTY-FOUR HOURS

GLUCOSE IN
WATER

ELECTROLYTE COLLOID

Burn Budget of
F.D. Moore

Evans

Brooke

Parkland

Hypertonic
Sodium Solution

Modified Brooke

Lactated Ringer’s
1000-4000 ml
0.5 N saline 1200 ml

1500~
5000 ml

7.5% of body
weight

Normal Saline 2000 ml

1.0 ml/kg/%burn

1.0 ml/kg/
9% burn

0.5 ml/kg/
9% burn

Lactated Ringer’s 2000 ml

1.5 ml/kg/%burn

_Lactated Ringer’s,
.4 ml/kg/%burn

Volume to maintain
urine output at

30 ml/hr

(Fluid contains
250 mEq Na/L)

Lactated Ringer’s

2 ml/kg/%burn

R2U4NVFMILZ AR, Wiz, Liber

M, B2XIHRWAY (Colloid) &4 %.,
VAR o fo i N ZE-M4% & (Oncotic
Pressure), &3 o B 2R ) 404 K N

FORMULAE USED FOR ESTIMATING ADULT BURN PATIENT

FORMULA:

RESUSCITATION FLUID NEEDS

SECOND TWENTY-FOUR HOURS

GLUCOSE IN

ELECTROLYTE COLLOID WATER

Burn Budget of
F.D. Moore

Evans

Brooke

Parkland

Hypertonic
Sodium Solution

Modified Brooke

Lactated Ringer’s 1500-5000 ml
1000-4000 ml
0.5 N saline

1200 ml

1/2 of 1st 24 hour
requirement

2.5% of body
weight

1/2 of 1st
24 hour
requirement

1/2 to 3/4 of
1st 24 hour
requirement

20%6-60% of
calculated
plasma volume

2000 ml

1/2 to 3/4 of
1st 24 hour
requirement

2000 ml

To maintain
adequate
urinary
output

1/3 isotonic
salt solution
orally up to
3500 ml limit

0. 3-0. 5 ml/kg/
9% burn

To maintain
adequate
urinary
output




PARKLAND FORMULA

Ist 24 hours
LACTATED RINGER'S 4ml/kg/% =\ _ — ——~— 4ml x 70kg x 40% = 11200ml
RATE OF ADMINISTRATION ‘ :
I/2 dose - first 8 hours o
14 dose — second 8 hours
\

144 dose — third 8 hours

GLUCOSE IN WATER - 2000 ml 2000mi

(odd potassium)

\
\

Urine Output
S50-70 mi/hr

Fig 5. Parkland formula. Baxter introduced this formula, which is based on the work of Moyer suggesting
that sodium ion is the sine qua non for successful resuscitation in the immediate postburn period.

2nd 24 hours X

PARKLAND FORMULA




*i”ﬁfﬁm

-~ (S I Rt e
=
> JRleTZE
> ZIEFER
WAl e

S
=

‘ L

l

w’r

[y

, ERIREE S s
>m7%5ﬁ%ﬁ

={=0")

N
/

L
=|

G



y:

_A
S

—

g>
HIE

i )’Z%
EHRIME ~ b > TPREYEDA]
AR 11O {1t
PN ==l NSNS

4

p)

1)

AERFIEIR ZE T R > IR, 25 [ S 455
7’|<D1l{5)/z§/ﬁﬁ;fﬁ7f22§







L

ko
2

=




RS st
JD

ATl

i

e
VD
&
>§1_Fllf
&
Vi
LT




SRR it
E*ﬁé%ﬁf&'iﬁﬁmf T ;cj EIZE]TE[/]




W& CVP Line 2 &R E

> HULEEREA(CVP)
2 5 — 12 cmH,0

> PREMERFR N T Ao B

> RECEE4ERAATE
1.010 £ 1.020.7 &

I

N—

0.5 ml DL
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LR 2247 (58

Topical Antibiotic:
Silver sulfadiazine(Flamazine)
Sulfamylon
Betadine

Systemic Antibiotic:
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Thanks for your attention !!



