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(Classification of Open Fracture)
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M13199 3.1 uaraInsduunlszinnvean1znszgninuuiuranla (CLASSIFICATION OF

OPEN FRACTURES)
Type Wound Level of Soft tissue Bone injury
Contamination injury
I <1 cm.long Clean Minimal Simple, minimal
comminution
II >1 cm long Moderate Moderate, some | Moderate
muscle damage comminution
I
® A | Usually > 10 cm. High Sever with Usually
crushing comminuted:
soft tissue
coverage of bone
possible
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MM3199 3.1 uaaansdmunsznnvean1iznszgninuuuiiumaila (CLASSIFICATION OF

OPEN FRACTURES) (19)

Type Wound Level of Soft tissue Bone injury
Contamination injury

° Usually > 10 cm. High Very severe loss | Bone coverage
of coverage; poor; variable,
usually requires | May be
soft tissue moderate to
reconstructive severe
surgery comminution

° Usually > 10 cm. High Very severe loss | Bone coverage

of coverage
plus vascular
injury requiring
repair; may
require soft
tissue

reconstructive

surgery

poor; variable,
may be moderate
to severe

comminution
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mM3199 3.2 uarasiledeninaliimanlasulszanvesniznszaniinla illungui 3

5PVI3)

Factor that modify open fracture classification of initial skin defect

Contamination
® Exposure to soil
® Exposure to water (pools, lakes/streams)
® Exposure to fecal material (barnyard)
® Exposure to oral flora (bite)
® Gross contamination on inspection

® Delay in treatment > 12 hrs.

Sign of High-energy mechanism
® Segmental fracture
® Bone loss
® Compartment syndrome
® Crush mechanism
® Extensive degloving of subcutaneous fat and skin

® Requires flap coverage (any size defect)
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" hquveanszgniiniinuraidaszauii 1 iifaningnasdasilugnreaas
mauwagnsnios 11IN1MISNEIAD M3911 Debridement tiaz e
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" nguaenszgnUnitumailas AU 1, I1, Ma 11UINWMITNEING N5
1 Debridement tazM3rdn la Tavzaunszgnuuumy
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External fixator
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Open fracture humerus

Grade

Treatment of choices

Open fracture grade I fracture by low-velocity

gun shot wound and minimal contamination

Debride and irrigate the wound and well

molded functional cast

Open fracture grade I, I, Illa

Debridement and open reduction and internal
fixation with dynamic compression plate

(DCP) and screws

Open fracture grade I1Ib or Illc

(with or without severe bone loss)

Debridement and External Fixation
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msla External fixator
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Debridement (L@ n15 1@ External fixator
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MINN 3.4 aAUINMITNEINIzgninuuulumadlausnauuy Tunsainnszgnisod

Y] J o [y
Hag NITANBAUIT ‘Viﬂ‘W%ijiJﬂu (Open fracture shaft of Radius and Ulnar , not

included fracture around elbow and distal radio-ulnar joint)

Open fracture radius and ulnar (both bones) forearm

Grade

Treatment of choices

Open fracture grade I, 11, I1la

Debridement and open reduction and internal
fixation with small dynamic compression plate

(DCP) and screws

Open fracture grade I1la with severe bone loss

Debridement and External fixation

Open fracture grade I1Ib, IIlc (with or without

severe bone loss)

Debridement and External fixation

2. HWINNMITNEIMITNEINTEgnnuuutuNaila Tunsain

= @ 9 I 1 1
nszgnisiReain dunsaagiuazuen laeeniu 3 nqulnaj
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" AguuednszgniinnuwailaseAun la SWAUNMIgyds

¥0an329n 1 1UINNMITNYIA N394 Debridement 1Az

115 1d External fixator
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v
v A

Wantuwalaseau b, i Tag linagil

qaydoveanszgnuise il nuamamsinyiae mai

Debridement 1@z 15 1 External fixator

amnsoaslIdauanied 3.5
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M99 3.5 uaauIMIMIInEInszgninuuiuwadlausnuuuy lunsainnszgn

ISR (Open fracture shaft of radius, not included fracture around elbow and

distal radio-ulnar joint)

Open fracture of radius alone

Open fracture grade I, 11, Illa

Debridement and open reduction and internal
fixation with small dynamic compression plate

(DCP) and screws

Open fracture grade Illa with

servere bone loss | Debridement and External fixation

Open fracture grade I1Ib, Illc

server bone loss)

(with or without Debridement and External fixation

awnsoagyd ldauaisiei 3

HUINNMITNHIMITAEINTERnnuDUNuNaila Tunsain

v Jd o Y I J 1
nszaNoausHn ansnagluazuenldosniu 4 nqulnag
% dy
U

=

1 (% lﬂ‘d a % tﬁ‘g 1
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d‘ d‘ [ A 1A af 1 o
wasuN LUINWNMITSAEI Ae M3 lailentazitlasosiumwa
9
13
" NQuUdnIEaninNNuNalaszAuN 1, 11, 1la LUIN1NT
$p11A0 113911 Debridement tazMykda ld Tanzamnszgn

Aa ' <
FUALNUYUIALGD

" AguuednszgninilukaassAun Ma samnulmsgyde

g

Y9N3 n 1) 1INMITNYIAG M3 Debridement t1ag
M5 1d External fixator

" nquvednszgninitumaaszay b, e Tagliiegd

=

AUFAIVDINTLANYTO 1 1UINWMTTABIABD NI

u 9 U

Debridement L@z 15 1d External fixator
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M3N 3.6 UAAILUINTINMITABINIzgNHnuUNuRalausnuuyulunstinnszgndas

U

1N (Open fracture shaft of ulnar, not included fracture around elbow and distal

radio-ulnar joint)

Open fracture of ular alone

Open fracture grade I with minimal or non

displaced fracture

Well molded short arm cast with windows

Open fracture grade I, I, Illa

Debridement and open reduction and internal
fixation with small dynamic compression plate

(DCP) and screws

Open fracture grade Illa with severe bone loss

Debridement and External Fixation

Open fracture grade IIIb, IlIc (with or without

server bone loss)

Debridement and External Fixation

3) uwINNMssnEIMznIzgninuuuumailaveanszgnAuv Iz

drunans Taouemily

1. uwnesnennznszgninatunailaludwmisduaidiunans

Taelyis ez Yonz IWn(Open fracture shaft of thigh (femur),

not included fracture around hip and knee joint) @150 ;ﬂuam&m

2
Idoomilu 7 nqulng il
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= pquuednszgninnlumatlaszaun L, 1 Tasisiainms
& A ~ y A !
Yuloudsanisnin Insanszgn tuimuamssnvine nmsld
TavzarunszanuuulaluInsanszqn (Intramedullary
nailing)

" AquuednszgninilukalaszAun L, 11 Tagwuuns

& A A o A
Yutloudsanilsnf Insanszgn uuINNMITaLI Ao N3
HIAARAUNTZANA0 External fixator

" nguvednszgninilunailaszaui 1, 11 mntugnwes 1un

U A 1 1l
N1N133nEIAe Msld lanzaiunszgauuulalulngg
N329QN (Intramedullary nailing)

" nguaesnszaniniiunadaszaun L, 1 vndunanldlu
AW LUIMNMIinEfe Tdsnpuniloununszqniiniil
unalasea 111

1 v A o\ v A A Yo <

" pguuednszgninitunaaszaud la # AU LN
WUT08NIN 8 N, UUINIMITAEIAD M3 ld Tarzay
nszgnuunlalulnginszgn (Intramedullary nailing)

[ v A a v A ~ Yo <

" nguvednszaninilumaaszaud M #lasuuiaduIn
UIUNI 8 ¥, 130 5EAY TIIb LUINNMITIAEIND MIHIAA
1 External fixator

" nguuesnsegniniilumailasedy e 1UINIMITABIAD
A1591 Debridement 1@z 15 1a External fixator

awnsnagluazuen ldauszauvesnnugunse ldamasen 3.7
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M1 3.7 BEAUIN M IBINMIZNszgnRnuuUTtHalauS HUAL

(Open fracture shaft of femur, not include fracture around hip and knee joint)

Open fracture shaft of thigh (femur)

Grade

Treatment of choices

Open fracture grade I, II without gross

contamination to intramedullary

Immediate intramedullary nailing

Open fracture grade I, IT with gross

contamination to intramedullary

External fixation

Open fracture grade I, II from low-velocity gun

shot wound

Immediate intramedullary nailing

Open fracture from high-velocity gun shot

wound

Consider as open fracture grade I11

Open fracture grade Il1a (Less than 8 hrs)

Immediate intramedullary nailing

Open fracture grade I11a (More than 8 hrs) or

grade IIIb

External fixation

Open fracture grade Illc (within 6 hrs, stable,

no bone loss, no multiple injuries)

External fixation

HUINIINITINEINIENTzARnNTuNa)aludunu v

drunanelaelisiuderiuazdon (Open fracture shaft of

leg(tibia and fibula), not included fracture around elbow and

. £ [ 1 ] o Y
shoulder joint) asaagduazuenlavemilu 4 ngulngjq il

' v Ao A v A A2
ﬂi}iJ‘UENﬂ‘i$ﬂﬂﬂﬂﬂmllwalﬂﬂ3$ﬂﬂﬂ L1II Tﬂﬂ‘ﬂﬂmﬂizaﬂ

' d‘ d‘ [ A 1 A IS
mez'lumaaum UUINNMSTNET Ao My ldidentazita

Foatuma’ld, M13H1Aa Debridement tazld Tanzamnszgn
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puvulaluInsanszgn nie mrdaldlaneamwnszgnaiia
1HY (LC-DCP)

a ﬂ'cjmmﬂigaﬂﬁﬂﬁﬁuwmﬂmzﬁuﬁ Illa HUINNMITTNYIAD
Ao M3 laTanzamwnszgnuunldluinsanszgn
(Intramedullary nailing)

=S

1 % d‘d IS % d‘ 1 v A
" nQuYednszgninNNumalaszAun b SmfuNMIgyde
¥0n39n 1) 11IN1IN3FNYIA NM3IH Debridement tiag
M3 e External fixator
\ Y d'd a 3 L} = =)
" nguvesnszgniiniluwadlaszay e Tagliiwsligyds
YOINTZYNHTO WL 1UINNMITNBIAD M3 Debridement
an = = a 49 o o
1A ITNMITANTINTEYNNIIU TABUNNIATINITIY

awnsoagyd ldmuaisian 3.8

M13199 3.8 LAAUINNMNMITNEINTEGAT DUV VTUNAT]AUT IV

Open fracture shaft of leg (Tibia and fibula)

Grade Treatment of choices
Open fracture grade I, IIwith minimal or non ®  Well molded long leg cast with windows
displaced fracture ® Debridement and closed reamed

intramedullary nailing
® Debridement and open reduction and

internal fixation with LC-DCP plate

Open fracture grade Illa Debridement and closed intramedullary nailing
Open fracture grade I1Ib Debridement and external fixation
Open fracture grade Illc Debridement and fracture stabilization up to

surgeon choice
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1) Casting nomslaomduisnlenuuiuiu ewnsolgsiunumsiiaa

[ TG A { o
Debridement 84003 uT U35 Nasgu Tuilagiiv
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[ % a 5

2) Debridement and internal fixation with plate Wunsidayianil

FY o A A o ' 3 VoA

152NoUAI8a09TUADUAD N5 Debridement ‘Viﬁ@ﬂ'lﬁ@]ﬂl!@]\iﬂ?ﬂLLWﬁIﬂﬂﬁ]gl‘ﬂuﬂﬁNWIQLW’G
Y A A A A A a & o o g v A A A

aueasansniazitio@eNageen INBAANTAALFOHAINITHIAA uaz"l,u“lmu@mwma

I 1 dy 1 qﬂj} ~ A . . A A

Lﬂu!tﬂaQLW1$L%ﬂIiﬂ AIUVUADUNTDIND Internal fixation with plate @]"Ill'g:‘ﬂ‘ﬂ 3.1 ABNITAY

v ' A A A A 9 =< = Y Y a

ﬂi%ﬁ]ﬂﬂ’JEJLLN‘L!Iﬁﬂ&ﬁLWﬁEJiJLL‘]JHlJEL'Wi’)chfiﬁWNWiﬂﬂﬂ@]iQﬂigﬁﬂﬂ’wﬁﬂgqﬂ Lmuiaxmu

v 9 9
mumuazﬁﬂymzmNmamwﬁmmzﬁuﬁuwmmﬂﬁm 1 small DCP LC-DCP ﬁi’) AU

<3 { [ a I
Ia‘wzmuﬂiz@,ﬂﬂlmmaﬂﬁmmzﬂ‘]JmnmmmmuﬂmEJ

4 a g T
317 3.2 uaaimsdnnsanszgn larizamunszgnaiai]umky (Rockwood, 2003)
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3) Debridement and internal fixation with intramedullary nail Wumsiaayila

£ Y o A . A o ! | 1w
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I 1T @ Aa &
4) Debridement and External fixation 1JUMIHIAAYIANTIIUTZNOUAIIADI
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3.4 PIIVONUUUNAINGIHANNZVDWHININSIHINYIZAUANINTUNIIVDY

U

aa a
magnﬁggnﬁnﬂmmmﬂﬂ (Knowledge design and Algorithm)
A 9}d‘ d:j an ~ o 9
naenszunAFernylidueeuds  vareuuunawnsainnldlumsesnuny

9 A A [V A o =2 QBJJ dyd o
sTUDdiFenny  uaiieeninanbazvesilymmbhwdnyiassiduilymlumsmidneu

1 o { : Qs}l o v A <
nnnguuesmreundullld @gowionld) Taemsasdowldaeuniomsaaduludy

o w A

1 o A 9 A = o ~ 9 = o = (% QSJ}
drauiioaanguyesdinoumilullidasnumaeiissmneungndouiissdinouden Ay
=K A as v A Y 9 . 4 Y
vuaenIsmsandulanuuduld (Decision Tree) Tumseenuvugiuaimg

mydadulonnudu'ldl (Decision Tree) UsznoudlsTrua (Node) taztduiyou
Y
) ] ) ] ] @ v I~

(Branches) Tviuavzunudwmvaluduld dumuavanivezusaidy 2 dszan dolnua
P - o 9 A A [ fl
daduly (Decision node) 1AL 1HUARINDY (Answer node) IFUIFONILIFOUTEHIN IHUAND
D ) .
(Parent node) wazlnuagn (Child node) FavziduTnuadiney (Answer node) luvmed

{ I~ v Aa o {

TuANNgn (Child node) a1 Tnuadaduly (Decision node) Auaaslugiln 3.12

< v A o o
TruaniluTvuadaauls (Decision node) T lRapUIINAIMOVAINITD
uie msdadulonwuduly (Decision tree) 1@ 2 unvuABLULEUXEN 2 1Y (Binary
Branches) UaztuUdU¥ouINAN 2 (&Y (Multiple Branches) lasunuiduidon 2 1duay
I v A ) I = % ) o 1
Wuduldmsdaaula Tasdromazidluilsznnlaietladadnouaziiies 2 Amevde 1y

1 [ ~ 4 1 I~ o a\
(Yes) w50 Wly (No) Tuvaizinuudud@ouunnnin 2 iduazidludmouilsznnilaieila
idaeulinouunni 2 Aaeu

[ 3 =1 v Aa Y 9 = 9 =\ Y

gariulumseuTlsupsumsaadulanuudu’ldl (Decision tree) ddpavenls
Y A v A o [

szulsznoudis Tvua 3 unuae Tvuagn Tvuadeduls wazlvuadinen awdaasly

510 3.5
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Parent Node

Decision Node

Child Node

Answer Node

v
=

s 3.5 naaslnssadrednldmsdaduls

aa [ - dld a dy . YR
LL'LJ’J‘V]NﬂTi’J’LH]ﬂ‘(’Jﬂ?’wﬂﬁgﬁ]ﬂﬁﬂﬂulmmﬂﬂu (Algorithm) VlﬂﬂﬂLLH'JWNﬁHJ
A o v Y 4 1 Yo 1= o
M3 N 3.1 ﬂ']iWW“L!WIL!LL‘1J‘]J§$‘]JUQL“D’EJ’JGNHJULW@ﬂﬁclf’waluﬂﬁiﬁﬂT]JiﬂH”ILL‘LlTVINﬂﬁSﬂi&l']
[ v Ao a o @ 4 A wva o <] 9
NINTSANTIULVULUASUIND 1/]11LLNﬁLﬂﬂﬁTﬁiULLWVIEJLTD"]J{]U@WI’JTIJ TN TULAINTLLINN
a Y v [ 9 A ana o dy Y
AUUNIIIY 9.01D Tﬂﬂhlmlﬂﬂ‘ﬂﬁli]ﬂﬁaﬂ 4 U9 INONITIUINYNIITY "l,mm
9
1) anuenvestiauna lasludeliszunrzuandioiy “How long is the
o v o A g Y Y dyd = 9 1 =)
wound?” dmsumasuiniilulildvesdeiine A. unalinue1Tosn1 1 %, B. UHalAIY
B1ITLH I 1 3. D9 10 0., C. UNANANNGIININAIT 10 .
2) 52AUANNENUITNUILIALNE 1ABTZULILUEAIR101Y “How is the degree of
. . o [} A d Y Y dyﬁ .. . .
contamination?” drsumaeuiiullldvesveiine A. Minimal or no contamination, B.
Moderate contamination, C. High contamination
2 1
3) FZAUANUTULITIABILBIIED DU ALY IAETE UUILLEAIA10Y “How is the
. ) @ o A & J .. .
degree of soft tissue damage?” dwsuimaevuiiulyldvesteliie  A. Minimal soft tissue
injury, B. Moderate soft tissue injury, C. Severe with crushing, D. Severe soft tissue injury
with require soft tissue reconstruction, E. Severe soft tissue injury plus vascular injury required

repair; may soft tissue reconstruction
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o < o .
4) JTAVAITNITULIIVDINITUIAURUVUBINTE AN Tﬂﬂi%‘ﬂ‘ﬂ‘ﬂmtﬁﬂﬁﬂTﬂTN”How 18
9 ¥ o { < d . ..
the degree of bone damage?” dwmsuineuindu il ldvesteiine A. Simple or minimal
comminution , B. Moderate comminution, C. Severe comminution and soft tissue coverage of
bone possible, D. More severe comminution and poor bone coverage
92 Y o ¥ Yy a ¢ ¥ & ' =
Ejﬁﬂkl111@]1!1ﬂ’Zﬂll?j‘ﬂ3'J‘iJ'i’JﬂJllﬂﬂJTJl‘ﬂﬁ”ISZ‘VTLLEJﬂﬂ’N?JE@f’JﬂHJHﬂZj}J“] IﬂEJEJﬂLi’J”I
a a < g [ o ' o 3
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ﬂﬁ%@jﬂ“ﬂﬂ‘ﬂlllmalﬂﬂ UASHUINNWNITINHIYNATNUDIYIS NWL?&ULS&QHTLﬁH@iH;ﬂLLUH
Taseasumsdaaulauuudulld (Decision tree) TasusazInuaveslnsiadramsdaauls
9 9 I o ~Aq ¥ an o ana o @ =
LLTJ‘]JG]H“JJ%%L‘]Juﬂ1’01%‘1/]1%11&ﬂ"li@]i?]“’l]ﬁ@ﬁf]uﬁ]ﬂEJW'ILLu'JVINﬂWTJHﬁ]ﬂfJﬂTJ%ﬂiz@,ﬂ‘ﬂﬂuﬁﬂll
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< @ aa o 1 v Aa =
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ladatiamgili 3.6
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How long is the wound?

(A,B,C)
‘.--""-.-- il Ir\ ™.,
PO B ™
= | "\\
‘.____,-‘"' - N o
How is the degree of How is the degree of .
contamination? contamination? C_
(A.B,C) {B,C) ;
Howisthe | | \ / A\
degree of b B How is the
soft tissue degree of
damage? soft tissue
{A,B) I". ! damage?
'- \ (C,D,E)
A 1‘-.__\.\ E C B. ---.-.-._._,_--""-.-.. .{.’.". \'-Ill
¥ ".\_. I'.. Ill.' __::\ i ) A
Howisthe | \ How is the
degreeof | B | degree of , \
bone bone D 5
damage? damage? ' '
(AB) LT <0
.P|‘ "'H-..______._--.B------ C \““'D.\‘\ |
v 4 S b ¥
I || llla b lllc

Decision tree for Open Fracture Grading system
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Tagnnluzili 3.6 9zUpeNAI0E19UUINNNIITINETSAVANUTULIIVBL N1
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o 9 Ay 9 o 9 o dy ° = o = [
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3 dy A dYq Y 1A =\ a o 19 A =
mswaRuilews uwnddlsnuaeui imsgydevesiamiclweaunisuaidwana lidn
9 <3 <3 1 F2 1 J [ v Aa a)
119 (Y0 D) 52UUNILNUAT D 1AIa9A1U0ITEAUANUTUITIVDIN1IZNTEANTNNTIMAT A
9170 3b Taghideanumion 71 4 uSemuninesueld lasTaseadedu ldiiomsdaduls

awglin 3.7

How long How is the How is the

: degree of degree of

8 thg? B— contaminati C " soft tissue B— b
goon on? damage?

v
(2 %

3191 3.7 710814 Algorithm HUIMNNMIIUIRYITAVANNTUITIVOINIENITTANHNNULKATTA
wan laszauanmguuswdlszy wifumila3 Aowszuuz Mg lHaen
PYadeoua i i ldmsitenenseuuimemssavudasuas awasian 3.2 vuen 1y
=I =1 o 9 9 9 A v A [V A Yo < [ dy
WSeuieuny Tnssadedu liemsdagulaTasnenaiuedonzn lasuuauaail
o Y Y ny A v o v Aa
D Anuveslassasedu lfimems lduuameamssnsinngnszgniiniiinea

a 9
laveanszgndutyy

Arm

¥

Grade
(1,0, 1na, b, lc)

b I il by T e

—

Debridemeant and Dabridement and Special
ORIF with DCP Ext. fixation condition
‘ Yes
h J
No' | Debridement and , Debridement and Debridement and
Vol mldes - Ext. fixation Ext_fixation
functional cast J
Debridament and Debridemant and Debridement and
# ORIF with DCP L #| ORIF with DCP #| ORIF with DCP

51 3.8 g Taseadredu e msdaduladie IHuuamenmssnmnneaszqninuuuiiuma
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{ Y % T o @ J [
Tu317 3.8 1 9zU08nA29619 Algorithm Y093 IRLUINIMI TN feil TaeduTlunie

Y ! a [ 4 { @ { (Y 1
nszganinilunaedu b iiegamg i 3.8 M3snu1i 1dAe Debriement tazridald

External fixation
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Thigh
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v F4
ud lvdSudsunn wieaanug1dd1e wazduasunisud lvlsulgeanawd linaseed
' 9 A 9 ad Y g A = g
HANTZNUAD Source code ZVUATEINIY nToM1NNAITIzoRNIUY I IToeNga Tuilums
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