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fin¥1999  Gustilo UGY Patzakis WU
Cephalosporin group mmmu‘lumsfhm
Contaminated organism Tu open fractures

[v3 1 1 i3

3) Duration 9 LLUHBULAILA

& A °
AWYBND LA Nclinical report LWHSHIM
719 antibiotic UMM 3 IUUAININNA
(7 Y- I 7| aAge A 1 ¥
Lm'mqﬂmﬂun"lmw@!mmzm“lmma"l.u m
1 A . . 2 A o ¥
WU wound infection 1AUZLIANIN

3.1 gram stain, culture LIRS sensi-
tivity test

3.2 surgical debridement LLQY irriga-
tion

v dﬂ'

3.3 appropriate antibiotics NUNN
NITLNR sevsitinity

Y Y a 1 °

WDUNIU  bL9TIEN INEINAIa

o &
primary skin Closure antibiotic naIluu
2 o
s lngenee

® appearance VDJILLHR
® NNTUBY culture
4) secondary contamination WU

laveslaaawzluge delayed primary

skin closure dqummﬁ'u gram negative
bacteria ‘[mmwm%a Pseudomonas, ﬂ‘:‘mﬁk
miﬁﬁn‘mﬂﬁ aminoglycoside group
(Kanamycin, Gentamycin) FIAUMS 1A
Cephalosporin group L{;uaoﬁmi%’ﬁ‘l Lwi
D932NT229789 Nephrotoxic 91N ami-
noglycoside group.

F.3 joint motion m‘sﬁ‘ﬂﬂ'ﬁﬁ good
joint motion ‘lé’ﬁuﬂéﬂ.ﬁ

F3.1. early joint motion

F3.2. lun3oAN intraarticular fra-

o o Ly .
cture IUVUUNDI restore 11/1‘1,61 anatomical

reductlon

F.4 Bone healing ‘?iuﬂﬂ;ﬂaﬁ’i'l
L31§INI0 pvevent wound sepsis vl.%‘lfl?ilvlﬁj
ﬂpwvl%’] bone healing uﬁ%tﬁﬂ%?}n’aﬁ good
apposition, good blood supply, adequate

immobilization

COMPLICATION

1) Infection T9v3znavAas

1.1 Superficial wound infection
1.2 Deep wound infection

2) Bone expose

3) Compartmental synrdrome

(4 Malunion
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5) Nonunion Z39139LLY uninfected
A ~
nonunion 738 infected nonunion mmﬂuﬁ
MITNE

6) joint stiffness

7) useless limb % ischaemic
limb 91N missed diagnosis major vessels

. . . ° et ll .
Injuries mﬁmﬂﬁamagn amputation

unagl

af [y % A
‘lum?uu open fracture |ALUREU
A v A °
wUnsnnennyinuie laNn1Iu Rigid
A 1 o
internal 179 external fixation IINNUMT
It myocutaneous flap LAY muscle tran-
.. o [ Y dg
sposition Y1 LVKAYBINTITAHIATHLAZAN
122 1 A &
complication HINNX1E  LADIBLNY LI
@ oA ') 1 ¥ ¥
open fractor namutym'lumﬁnmﬂgmu

a Ao o ~ v o H
LWT12N factor NAIAYNUNEIVDINIU

1) Beyond the control of the surgeon

1.1. extensive soft tissue damage
and bone loss that create avascular tissue
and dead space.

1.2 presence of wound contamina-
tion or massive that vital structures wound
have to be sacrificed to complete adequate

debridement

1 3 multiple injusies which contrain-
dicated the extensive operation and anest-
hesia time required for complete wound
debridement

1.4 a delay in debridement which
allows invasion of deep tissue by bacteria

to occur

2) Controlled by the surgeon

2.1 initial care of the wound

2.2 surgical management of the
wound

2.3 method of metallic fixation

2.4 the timing of skin closure

2.5 antibiotics therapy

PROBLEM SOLVING

v -
CASE. A : 118 l‘nsf[mmq 23 1]

v A 4
aUALMA : ﬁmﬂ%’mg’mnmmn

A A
LRYIND 5 @}"C‘l'lm\l 2621 1IN 19.00 U.

o nvY v A
51]1'3 D IUN 5 Vlﬂ’lﬂll 2521 LI

20.30 .

3 o
ﬂﬁ‘aailm! ¢ Open fracture of R
Tibia grade 2 (Eﬂ 1A)

3 3 . ld
associated injury : JEVEY
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M 1A

o/
DI1SINMI 2

PRE-OPERATIVE :
TETANOL

— ATS

— WOUND DRESSING
— SPLINT

OPERATION 5 oA 2521 £1.00
— 2145 u (naanaLve 1 72lu9n3a)

— Debridement

— No metallic fixation

— Medial releasing skin flap to

cover the exposed bone

— Long leg cast

POST-OPERATIVE

Antibiotic : Kanamycin 1 gm OD
x 5 4

Ampicillin 500 mg i.v. géhr x 3 M

Wound Carc : skin graft 19 annwy
21 (14 TUnaa1nn)

Follow up

[ 1 & A
F;:U’)Ellﬂwﬂﬂ Long Leg Cast 1108%
PTB Cast 3 L?mu

o (3 LY Y A
MWBNTLIENEININN 2 Lhau (2 A),

2N 2 A
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18 10w (3 A)

PN 3 A

= v =
RESULT 58U
~ BONY UNION 152170 5 10aw

— FREE JOINT MOTION OF

KNEE AND ANKLE JOINT

2 I
CASE. B %‘]J’JEI?I’IEIVL"/I?JIﬁﬂ 0 17

L) = A
Q‘l.mm&]: mimmmgmnﬂmum

‘.[f‘l«LL{!‘ﬂ 23 WEPMAN 2523 LIRT 19.30 W.

o/ 124 v A
i‘Ith ¢OUN 23 WOHBMAN 2523

L3061 20.10 W

[N W .
N1IYUINY ¢ Open comminuted
fracture of upper 1/3 of L tibia which

involves epiphysis and epiphyseal plate

grade 2 (A3 1 B)

7N | B

associated injury ¢ 1) Penctrating

wound of the neck

2) Head injury

ISV ¢ LBWIZNYY orthopaedics
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PRE-OPERATION
— wound dressing
— Splint
— Tetanol

- ATS

OPERATION 23 WHHMAN 22.40
~23.35 (3 %‘[mm&ﬁﬂmq)

— Debridement

— Primary internal fixation (mw

2 B)

— Delay primary skin closure

N 2 B

— Long leg cast
POST-OPERATIVE

- Antibiotics PGS 1 &% iv g6
& [
21309 x 4

Kanamycin 1/2 gm x bid x 7 %

skin graft : 25 TUNRIHING

A
— Long leg cast : 1 QDU

Follow up A3MW 2 B %893AH
LYY A
2.6 LAB% WAZMW 3 B W8ITAHET 6 LNau
1 2 a . .
W11 Bone union IIWINTIMU off fixation,

function I89¥BLIN—IBLNIUNA

27N 3B
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CASE.C fthemstnlon o 21 — TETANOL

qﬁ?nmq : ?J'inm%imgmn 2 um — ATS
Lﬁmtija 1 AUIAN 2520 1IN 7.00 B — wound dressing

sU N 1 AweN 2520 1980 — Splint
8.30 4. — Kanamycin 1 gm M

157U9NY : Open comminuted OPERATION 1 WAy 2520 1980
fracture of both bones of R leg (grade ) 17.00—18.00 u. (8 galwnTovss  1Rs
(mw10) aUnu)

associated injuy : ‘hjfl — Decbridement
MIINM ¢ — Primary Tibial Kantcher s nailing
PRE-OPERATIVE : (mw 2 B)

»mn 1 C mn 2C
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— Redi—vac drain (suction drain)
— 1" skin closure

— No cast

POST OPERATIVE
Antibiotics : Kanamycin 1/2 gm x

Bid x 6 9%

.

.

L
.
.

o

-

M 3 C

ampicillin 500 mg @ q 6 NI 10
M
vAa Y| A
Follow up lannnwiiiog 1 1o
@ | @ LY Y o []
vaann  (mw 2C) WOIINUUKLEIN
a ] Al kY] ']
mInane lUUszanm 3 1 ARUNIWULANE
4 < v
Watevanean (MW 3C, 4C) WRINMLE
&
(0NBoN  Bone union, joint U904 knee,

a
ankle § free motion

2N 4 C
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CASE. D. funswdjilng o1y 22
&l
U

N a 2
Q‘Uﬂl‘mﬂ.: mmzmummnuuqﬂm
+ A v €
LYY LB 22 T]wau‘ﬁ 2522 ;9N 11.00 1.

o Y v A v ¢

suld: Junee NNATHUS 22 131
12.30 Y.

AN »

N15IUBNRY ¢ Open fracture of both
bones of R leg and open fracture of R
medial malleolus with anterior dislocation
of R ankle joint. Grade III (mw 1 D)

1A
associated injvry — JEVY

mn 1 D

ASINMN
PRE-OPERATIVE

— TETANOL

~ ATS

— Antibiotics © PGS 1 811 V
Kanamycin 1 gm M

— wound dressing Tnelarla reduction

— splint

OPERATION 22 qumw"ﬁﬁ 0522
191 21.15 W —00.35 w. (10 T lNIVEd
1fistgnmn)

— Debridement

— Primary internal fixation (n3mw

2 D)

— Primary skin closure

— Short leg cast

POST-OPERATIVE
— Antibiotics : PGS. 1 ﬂ,ilu vqgéb6
gqlug x 5
Kanamycin 1 gm O.D x 5 W
A v A 1
— wound care : 13¢UTBEA WY

complication Stitch off WRIHINN 10 M

Follow up
& Lvs A
1 RueanITNe Ui 1.5 L1nan
Y2 By Y ¥ o <@
vaIHInn (MW 2D) MRINUUNLBNN

nInaae, Wﬁmmamumgmmiﬁm




< )
um 1 QU.:IJ“ 1 unﬂﬂu—uquwu 2524

Open Fractures

77

(v [ A
PRIINHINAUTZNI 13 LOBU (JT]W 3D)
1 2}
WU N Bony union, free joint motion
2989 ankle joint LAY knee joint “la of f

fixation (mw 4D)

o 2D
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CASE. E. EU’JEI‘IIWH“I,‘I]UG'IEA 21 1
o a A & A

2UAMA : IIOATBININBANE 30
SUNAY 26522 1IA1 17.40 .

o/ 9’ as ﬂi [v3

sUT7 : TN 20 FUNAN 2522 1IN
18.30 .

N W .
MSIUINY . Open comminuted
segmental fracturc of both bones of R leg.

Grade 3 (mw 1I~>

. - v,.a
associated injury : Ny

2N 1 E

MSINH
PRECPERATIVE

— TETANOL

— ATS

— Antibiotics : PGS 5 1% V
Kanamycin 1 gm M

— wound dressing

- sphnt

OPERATION 747 30 5U1AN
0500, 1907 21.50 W —23.20 %. (4 ¥3la3
v\ v [N
mm‘lmuqummq)
— Debiidement
— Primary internal fixation with
2 plates

— Delaved primary skin closure

— Long leg cast

POST OPERATIVE

Antibiotic ¢ Keflin 1 gm V q6
b N ! v . .
#9139 x 3 7% 9N Ampicllin 500 mg
©1 x 4: 089N 10 M

Wound care : 22 3.0, 23 (22 7%

ma‘fwim?w) M skin graft
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Follow up AmuNam3snyszanms
1 Laﬂu, LLNﬂWﬂL%EI‘LI‘i%E!?] ﬁ free motion
9839 Knee L&Y ankle joint, (mw 2 E),
VBT 3 Lﬁamiaméﬁ'w develop chr-
onic sinus tract infection, screw INﬁU%L’JﬁL
lower 1/3 98491, 1A WMITABIMUL
infected stable fracture 3% Bone ;J union
(mw

d d . .
UIgunnh 7 tAau 99 off lixation

3 E)

MmN 2 E

7N 3 E

CASE F. Lﬁuéﬂwﬁ"ﬁﬁl multiple
fractures 1% limb  TA0fgnunwuLes
LASHATMITAETUANGNY A

Open fracture of both bones of leg
wtih ipsilateral closed fracture of femur

%’Eﬂ’ﬁ{ﬂ‘]ﬂ'}"?{WUT’;ﬂuﬂ%}Gﬂﬂﬁgﬂﬂﬁ
711 Debridement ‘lﬁi long leg cast ’M?E]H
pin above pin below incorporaie with
cast I open fracturc of lecg, LAz
skeletal traction 9139 Tibial Tubercle La7
UU Bohler Braun Lﬁaﬁo fracture of
femur (A92W F)
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LONO “EG OAST

(W F)

Bohley Byvaun

GMITIIIMITNEIsY Tomsiin
skin necrosin mojﬂﬁﬁau aunse (mw
F) wulnasuzvesarlusingzsdilos
L%W?tl‘u fracture UTL04 upper 1/3 nany
middle 1/3 984 leg 'il::ﬁﬂ'i’;‘l upper fragment
NN skin NURBN WAMNAIND bone expose

-4 1 [ A . a %
FINLNNIITINET  OY infection LNATU

o v ¥4
amsquamm HUIMNNYBINIT
o ) ad K
INHY ¥ 3D AU
1) ¥ Debridement F3NUMIM
al ° v
Rigid internal 1170 external fixation §1%7IL

open fracture 984 leg WazM skeletal trac-

i =
tion 9174 tibial tubercle Lﬁﬂmﬂ‘i:’,gﬂ femur
Y a [ a [
LLG’JW"“&I"ITM’IH’I‘SSﬂBWﬂRQﬂ femur N1VRI
o ] ~ o [
2) 111 Debridement BENINLIHINTL
¥ 1
open fracturc 983 leg Wa 7 et long leg cast
A
‘Vﬁ’t’llﬁi pin below incorporate with cast
Tog'laifn skeletal traction YWIILUNNDU
d v ‘d . .
%498 Bohler Braun, nﬂuu complication
& a ° ° @
NWAITUIN rigid internal fixation §1UTY
o 1
nIsan  femur Y323tk 7-10 NN
1 internal fixation émfﬁmzqﬂ tibia 14
(7 A o -3
NWLNLNID ¥INEILUL conservative N
E 4 f 24 ] . . .
vLﬂLLﬂ’Jle indication

3) 1 Debridement §1MTU open
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) ¥ a °
fracture 983 leg URIWNIMM primary
A o L
internal 930 external fixation &1V tibia

femur lUWTaNNYL

2 ¢
UAITICHIIN PROBLEM SOLVING
. ! o} v v &
1) case mumn‘lumjuuunmu
severe case LLﬂ:Lﬁﬂmﬂ high energy trauma
2) MIMm adequate debridement
@) 'y o a A
wwvidledrgngn
ﬂ y o 0 . . .
3) Auwlulumany rigid internat
A 1 o .
WD External fixation faugwNInlag
wwzluse severe injury
' e Age wy 14 a1
4) antibiotics 1 1ng9luaszUUNLY
) o} v 2a e A
AU, uwuugmu’lmg 2 J3ULU  AD
. A ) 16 & 5
Cephalosporin group ﬂﬂﬂuﬁﬂ‘lﬂWmﬁﬂﬂ
Ao . -. & o
M1 rigid internal fixation, WRLUUNND
A v ﬂ. o
19998 39T MT TN L UBTIVE
.. Ao 2 o o =
5) timing mjma”lmuqumm}mu
o w & ] 1 a
ANNHAY NI UUF W UTZNOUMINITY
o =] (% A & & a
MITNEMILNNLAY 8 2139 ANINTU

o 5 L .
N7 rigid fixation ‘Iluﬂém‘u indication
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