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Hand contracture ($:5ME2ME0| ZHx}

1) Dupuytren’s contracture

)
2) Volkman's contracture
3) IP and MPJ contracture
)

4) PIP joint contracture release with free flap

Lower extremity2| X Z4

1) Open fractureOf| A Q| HE X! X{74
2) Skin cancer?| {4

3) Bone reconstruction

Coffee Break

Breast reconstruction: Refinement of DIEP flap

1) perfusion zone of DIEP flap

3) Robotic harvest of DIEP flap

)
2) How to efficiently get the best perfusion
)
4) Venous superdrainage in DIEP flap

Special lecture (Room A)

Luncheon Seminar & Lunch (Room A)
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Lymphedema: 2!

1) ICG lymphography

2) How to find good veins and lymphatics with USG

3) Image interpret for lymphangiograpy
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Replantation

1) Finger tip
2) Digit

3) Forearm
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Coverage of the upper extremity

1) Skin grafting

2) Local flap

3) Regional flap
4) Distant flap
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O|=&: Zone 1 Flexor Injuries
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284 Ao E SEHY ZAY ZER] oh= A= IS4 A AR 459] A1 9sff wht A
5] Z9H=E gE0] E8 &T7HA lumblicalis muscleo] F2HE R7HA] E27he A= ERlt) ol B4
Sk Qlof] ot A A4 = ARE E SAEY vincular7HA] & TG E| 0] 3lE0] EE07k= Aot [9]

olgHy HAN = 554 YA THY 2 S AS HHT 4 gl= JHE 55 Fukotal Qo 5 o
A ZA] TEO] S5k oA TEA Ao 2 ZAE o] o|E Y IYHE o)Est TEHo| HAE & 9

of=gt °‘z«l TEE Leddy 5°] AI7HA FE9] &4408 E7E sIlth &4fo] WAshs &71=h2 £9] ring
fingeroll A Wo] TAY5H=t] o]= Al & O & ring fingeroll A FDP7} 9Fs1A H2FH Ao 71918k}, [9,11]
Type 19] A= & TEE o] BoJAAY Ti= ofF 22 3719 bone fragment & 114 TFEE|0] HojX]
735+ pulley HollA Agle] E2] S0l 4= 0B = AJTs] ZF7HA] B8 S017HA Hrt. ol
THRE E8 SR FARE 3] ok At 2= AR 259 E3e} tendon®] con-
tracture”} XY =|o] o]-§ 4= QA Hr}. T2{EE A145] o H FE9] 5ok stofof jitt.

Leddy 52 10¥ oW B2r& #star Qih[9-12]

Type 29| 7357} 7Fd &5l o] 9= ZHo| &2 E°i71A] PIP] ¥l ZHo] A3 pullyoll A=A & ol
T2 So71A &S FEHIEA o] 9 vinculum longa: F-A17F E= Aleolth. FEH o] 2717} pulleyS S5
& A= & 7FFolojx 3ol pulleyoll AefA 1140 HHA 59| 750y AdFo] HEE|o] At Al7to]

At Sol & B30l 7FssHAN AAIES] T FHE B7} stojof gttt 9ol kA 779 o] Fol = Sjto]
7hssith

Type 39 4% vHlud & 3719 ZHo| BB FFEA ol YAAZONA 75 55 74 50| SHIEIL
ZHo] ARTE FHA Fo] TEo] HL T WA A 02 ERIF o] 78—?—‘5 LA Z 249 =t &
AW 9] congruencys 3]Esk= Zlo] 595t} [12-14]

ZHo] A A& IFEY] o]Fo] AlgtAo]ofA H] Q8 AJ7F o] S = FE9] 7|50l HAEI F50] Yo
LHA] QFotx] =79 o] ol 31&9] 11o] 7hssttt. 1y o] = A9 FEo| AsHA olFoix]= Ao|
Q5it},

Type 49] 7%= Z40] BWEHA ST YXZo] Fot 3= AHE F&o] oA T8 /2= JH—rE
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=0] 33| ZHAFE olEH7M| ot ZHo| WEEo]
A 102 ol -4 slofo} ek [8,15)

Type 52 E50h= 397} =Y ol YUYAZY] transverse fracture T+ distal phalanx base fracture”}
S0} AAR|ZO] ZEo] of2] Wow o|Foldl AJejojojA ZHe| ekt &} 117o] RS o] Fo=
o Zoizt tendon®] B3} 28| HBo| ZASITE[15,10

27}t QL= slojof 51l J-=0] ALY

%
iy
¥

l‘lF

Qafet, Tl ol 390 HR S B 910 Aol wet o g
7} Z131 fracture segments S5R= drilling instrument®] &0 J3] ZHo| 1}y
%

%MEHZLEOE FolehaA x*%}o%owu}. 17]

59] HQoA ZEHO F7|7} FA-S 1Ak WPH O 2 A K-7FAolL wire, screws-2-
o] &
7

B

()
TYPe 5 ‘éﬂi—f] =40] %‘?ﬁl "2%94 TJJroé—?: npgs] 182 & 4= Q= 3ol §IAY SHol FAYA A HH
large bone fragmentE 114511 Q1= K-73A40) 7|djojA 14 4=

o] == ”Jrg &/go] ohd sharp d1v1510n°ﬂ OJgt zone 101]/\194 & 249 45 dE SHolA of=2
R5E
o

ojrf =] &S ol Ad puﬂeyoﬂ ozt 7ol thste] Tang 5 A 4 pulleyE longitudinalstAl 2= 4
A A7NE k= Zlo] Bl golotal FF &71e] 3 & 5 5o Afo|7} Avkal Fstal itk 18y ol=
AR ARNAIE L] L ==5o] Ajto] EAL o o] ATt AT 4= QIrt[18]

20144 IFSSH meeting®l|A12] i=2lo]] @2 W A4 pulley] 7ol AA] 2EH<1 $27] 715 W7t =7] ¢
Ao = Wk olal 9lom B-E 2/3 FErA] 7ok A2 2|7t Qlvkal 2ot T2y &sHA A4S 7Sl
< EAtol wet B g A4A 9w et thE 4= Itk W ojuf FHEO] A3 Ei= ASO] B8=
A St 22 A= skl k.

Modified Kessler B4 ¥ graspings sk 53 B4 02+ distal phalanx©] insertionsh= F-ojlA4 A&
S AIFAEE 7HA717 of Tt [4]

TP BRk2 AHHAQl flexor tendon®] FRHI U A|FE = 1ot EH-E0A Tang 50| F45k=
Hie} Zho] Bzl B3= 2.919] tendon purchase’} 1 em& 5177} of Ful= o]t} [19-22]

Zone 1 a2 794 distal tendon part7t U5 AL gl&o] QFoFAHA WA B A= FE= Hoto] FatolA]

=

r Y, rlr




I AT 553] 7H 9t 53] ofFrhs EAIEE 7L Utk E9] grasping™4] 0 2= ol & EH 5]
T ojZlo] P& IS AH7| ofHIL F2 & AlofollA A At 52 5] Fohe 73-?—7} Ett. o] FofA9]
532 X540 &= Bunnell?d] pull-out suture technique ©]-&5}] nail plate 202 ZojWl B3MAE 11435}
= 1A 90 ] ol ZiEHE anchor suture® 2351= Zo] AutA o]t} [23,24]

O] 5o} distal part®] tendon 55t tensile strengthES AY A s}7] §&t o|tt.

Pull-out W'H< B3ALE distal phalanxs S510] £Eof|A TEE 17175 dk= HHO g &5 07 o]Zo]
W SA] M52 AEsH = 2ol 5851, & ¥ button T woundE #E|SH= Z0| ’6‘—9'—6]‘1;]'- [23-20]

i

% 7800 R B9 USIZE0] o] ol At 2% 0] B 97} An U LA She AT
R0] SoIAIA] X7} HIA] Qe A97H WA 4 YUtk o] MPHE 4TS W THES Fush o] tebit
7]

o 60% o19) A0l 55, U, £EY WY, T2 Wikzo] wyste] IS A2
L 22

_l

B AU B} Lol 507 20| B3l A= A7) Hlnd &L vlgR A 2ol
HoHA SE o= A7 SA] ojge ® & Alo|7} ol AE- Bl Aujehs A= WY
= 9t} [24,25]

Anchorg ©183}19] tendong 175= WH2 anchorg YYXIEZ0] Adste] 1745t anchor?] 120 A2
H SIARE o]&ste] #olRl A& B3R o2 1A%ttt Anchor YA FFoks WS &R Be U

O APT & Utk SWFOE AQlohs AHTH HFO R Alsh= Zlo] Kt ¢ Y9RE JE2 AXIA| ]EE
4. o]t anchorZF Y9A1&2] dorsal cortexE %141 nail bedE £A6HA] Fes F0]otofof g1t [23,2
28] [711 2].

AAFY] -5 A1F9] &2 dolof wet M H Tsuge loop suture WA Q=4 4-0 PDSE o]-&5to] #0139
=9 YeFolA At S3lish needles Adsto] Zthet ARl HEsto] AQlsto] 504 P& Hlofd
0% THA| needlex AYste] 712 loop Tt oF A& W0 g2 gJdsto] o]xof vHE017l loop=
FIOIEE 3ttt Loop= A4 needle & AHhH O Z o]Fo] Yoji| Th=0]Al Joopo] HYF =L locking

SHEE 510 core sutureE THEal YFL}F AZAsto] F3St} Core sutures A ‘5}01 epi-tendinous sutures

o

=

Akl o B F7HARI QI AEE Bt ofdf volar plated pulleyE o] S| LS o7,
[C1% 3-9]
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Flexor Tendon Injury2| Z|AX|A
-Rl2 7 -

Al 2 F92 AL, A2, A4, C1, C2 EAF50] BT F2 F1tolA A=Al 2341
AHchiasm)=HA B33 25 T 710 it} o] oA FF40] TﬂrO—éEJ ? TS otA =¥ ‘f‘%ﬂrﬂoﬂ Al
#olZl FI7o] v 47 E= Bl 7]o|HA] fato] A7) Autdo
t}. olo] whz} 19609t 27HA= Al 2 +99] 2571 Y3 SotA %5—1117} op7]|=|o] f2&0] ofPrh= Azt
“No man’s land" 2t 51HA 2t B3 7105t o, &3 Hiiol thsiA A7 Ag=] 1
o] A=Al AZ M=o WS EYstA APt A 2AE] AT FAs] A 5= ke AR QA
AU}, SHATE AR} B Akl 2 7&)4-— A7] A= of =] 71A] aresfiof & ARREEo] STt 7M1= =
A B3tolA 1efsfok 3t B35t wiol 2] 712AQl 291 WA LotR Y, A 2 oA BIe uf £
of 3 AFehEol| oAl Aot gttt
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N
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)
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2

A Bga2 54 B&(core suture method)¥ 7429}t B3l&(epitenon suture method)Z A=Y, A 53+
£ A= 54 58 2 19 59| o QA ofsiA A=k

29)o BT 02 B S 10~20%E A, B 1) SR e SAhA WSHE 2
A7 el

A B2 gRtA o g = 59 A 80~90%E AHAok= 8%t 8 °]°]U1 <=717F BsHA] @i, EESt

o{N

o, B oA 9] 4ol AL, Ao E &8 Hos JJJ&}J_ K8 7|7} FojA|A] OH= Ao] F
A oM E SA FEAE &, FEAR] S, tendon-suture interface®] FH|, A TN viETe] A2, Bt
A GE0 & 5ol FFZ 1AW, olF 1Lsto] 22 WS Aestolof gith

X

]




F4 A Sk g Aol APAL FFL v, O FY B 47 FRSE A 8 J=
£ M0 2 BRI, SRt Feiob 4 B0 S A9 4 8 AR el 4101 71 % 5]

7 5175_2‘10 A =3t Ho]"?j?_ modified Kessler method= 27119 £$4] B3MAE 7HH(two core suture meth-
od), 4=7} oFste] FAllE WA =mollAlE A9 FHER] g WHo AR FAA 0 2= Bt HiRo] THAS|A
@o] ]*ﬂg_,_ AU

FEO| AAEL 4 core = 6 core suture methode& HFE o]-85t1L Ql+=H|, 4 core suture methods
oM+ locked cruciate o] B3o] ZHHSPAAME H|w 2 EEsto] wo] AEH, modified Becker WHE
=oto] Ajutd o] ShEo] Ao @ol AREEE £ oy BI-A Sl4(sewing)7t Y
I ol A7t @2 A= o] Stk

6 core suture HH O 2= AuFAIQ] BIIALE o] &ok= HIH O 2= Savage, Sandow, Lim 59 o] 9loyt
core suture?] A Hlsj| vl 3147} Wl AJ7to] @ Aej= ©o] Sl vhs shuel A & 719o] loop=
A2 double loop suture material HRs0| & ¥ B39t off = 7pEo] F4 Boto] FAE7| giEe] apFo=s
341 B3Fe] A2 Z7HAZ 4= Qltt Double loop sutureE 0]-80k= $4] 53] ®'¥2 Tsuge”} two core su-
ture WHOE 7P WA A7H5IA L, 6 core suture HOZE= 19994 Tsai 5] 4718 ¥rHo] v|w 3 7hdst &
S oAM= EESH 89 7Fs5H31AL, Jinbo Tang©] M-Tang suture ®%2 AlRtst3=d o] RS 5 &
2 st % MiE(suture knot)o] 712] FRof| f1X|5k= @0l Tk

Winters?} Gelberman-< double loop A& Kessler B F H 502 A|d¥o}to] 8 core suture WHS A7
Skt

ARz Tsaiso] 2713 BPle @5t ARSI o, o] B2 shte] A 8= #1siAl 27119] double loop
AZ S0 AREsto] e R97F EReiA| 1L, 749 Aol suture knot7t 2717} o= ©o] Utk AAR= 171
double loop A7HO 2 Gill & Tsail] T} A9l 22 B3-S k= uPH-E 7fitelyal, o] ¥ suture knot™e
t 7Rt A371= o] At

ol714 o Yo7t FUgt gt Rl o g oF 1249 T FAIsto] 47119] core strandE B #7151 10 core® T1%
EESH B35k= "' (double loop 10 strand suture method)& 7iEsto] AR+ FES] 2574 o] Fo
B3botal lthFig. 1).

tendon-suture interface” ]’
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A B3RS tjHE9] £X=-L2 monofilament (Nylon, Prolene) ®+= braided multifilament (Ethibond) Z}&

o] A& F&2 ARESHY, IRE 4-0 (F2 2342 3-0) #7719 A& F2 ARESHt}. Fiberwirel stainless steel A

o] A JH ARSI L5 FFotal B#igh A2 tendon-suture interfaceol 4] ot 3lo] Folto] & AL85HA]
5+

A
=
ouble loop AL A& AREE 73 F-2 Z& 8I4E T W2 core sutures THE 4= §lo]A] Z|2of o]
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0|7|2: Flexor Tendon Injury2| ZMX|A - A 2 721 -

Fig. 2. Double loop S8AI 1 S 0f212] 22| HisS 912 AXE 25 IA] AFZolH 74 S20| H 0oLt
o] &% 11 9la1, FolAE 4-0 Nylon2 2 YHF=01Al double loopAlo] o] 7Fs31tKFig. 2).
]9t Eg2 thFE 6-04 5-0 #712] NylonZ thi-& o]-8-5tal itk

(3) Tendon-suture interface2| HEY
A} B} whls Holo] e 7 Balo] rs 7‘;7@6 = Z Q73 QIx} %9] slyolt}. FH= locking loop
9} grasping loop= s 4 2™, locking loop7} B £& 14 2t o gt
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Fig. 3. Tendon-suture interface2| HE{S

£ 9g % UckFig. 3).
LR D

W= T EESHinterfaces &
a1,

=5 v AE Ee] dufirh dojd

o ujS{knot) =
| ZukE 4= Qi) Alg] Ax} A9 AtHo|A 7mm B

(4) A tHHILOfEe| AHzE
29| A A miFoe] U 77k - Hisel &
B Al HREol 1 WiRe] | AZE Ststoiok stof A &40
o 77k B A9 EE0] AAY 7mm o BolAH Agsittal S =i
(5) S&AIL H HE HE
S dASHA] gote B33 viAH 539 dolEnt o= Aol Yutdolnt. A B3Al A
H initial gap formation®] 7Fs4go] AXH, 2 ©=-& @ol 5P bulkiness”t 7151
7V Adsittal gt

2 &% el 1

952 4 o
Zo] Foj A EAI7L Het. Aol 9JshH 10~20% F=2] ©=o]
BsI, AAf= 5-0 Nylon ©]

2) 129t Sef=2| QXIS
(1) H2fat Setof HEY
AdtE 0 2 6-0 Nylon= ©]-8-51% simple running suture {2 A&
2519 running lock suture HHOE B36kal Q1A porcine #3571 ©|-83t in vitro studyolA4 © 5-0 run-
ning lock suture’} o EESHS Q15T
SEE0 WHE

Fig. 4. 2129}
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714 B8 Aglut B3 RIS Silfverskiold?] cross-stitch suture HEOIAE, o] Al7to] Ho] Al T

(2) 21913t £3t0| Zojet 2]
A AEolA 1mm o} $3oks 2} 2mm G4 2mm gol2 AR Bk Zo] o EEsE

HI XX 25H SEha EHel H:H

59 ¢ double loop 10 strand suture BPHO 2 2374 Bgstal 9L, Aol 7ks A9ol= double
loop 6 strand E+= 8 strand WHOE BEIISIY} zone 1 £AMJAE DIP 3d FYojA dAotel 49 A9H7t
8mm =2 Zo|7} ol 917] 2] 8 strand E+= 10 strand &°] 7Fs5ttt.

AR FF7(FDS)O] chiasme AU F-AIZ00 F&ol= F9oll4l= 19 ©io] d2tslr] wiiZol| modified
Becker W0l 7 £2 A€o| HtHFig. 5).

A B SlsiAe HA 19] dto] 7ZEsHA] b 73 et Tl HA| k= jIflolA deHE ARSHA
et} S4B oF7] Aof| ALY 5EE simple sutureE 719] F&o| F /IE FPHo= /\]636]'01 Zo] g
oA A] A= 513! double loop 10 strand suture= A3}

Hz9| M52 A9 AdHolA 12mm Eojzl oA =1, 79 AdHS AU (2 strand ‘ﬂ*) Rt Ho A=
10mm A= YLkA locking loopE BHEHE HHA] BEHHOE 7hA (4 strand F4)) 8mm HolZl ZOoE Lo}
locking loopE TH=al HHHHOZ 7FA (6 strand F4) 8mm A9 locking loopE WHELE THA] HItjHO E 7}

Fig. 5. Modified Becker method= A2t zone 22| FDS tenorrhaphy
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Fig. 6. Double loop 6 strand suture method. O BIH0|A] SHHM| O TIZICISIH 10 strand?t =L

Fig. 7. Double loop 6, 8, 10 strand suture2| IH52| x|t 25 HH

A (8 strand ¥4) 10mm XA UebA locking loopE THEdl, AT o HRsg BIAZ] & 271E9] A &
oA gt 7}‘:1'0 ZaL (9 strand BA)) T 7FE9] Ao Y2 HieS o 2 FIAIA 12mm HA|ollA] locking
loopE Y=l A@HO R thA] FotebA A Hofl A2 At FolA] 10 strandE S/ 3tth
24 B5to] PJEH A3of AgH oz AlFst ALt 55 A Aok 5-0 Nylon®Z running lock method
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2 AL} B9k AlFsict Al 719 miEe AuhdolA 22 8, 10, 12mm YA]of] FolA] ujEo] §h AlAtof =
W2o] N =3k o7t WAYohs AS WAlekal, TolA B o] 941, 124], 5/\]«1 AA]of| wfiFo =
S5 ofo] N 4310 F83F FH719] HiS(6A] Wpoll= 5 wisel 71 == gHKFig. 6, 7,

HIA 232 =250 S 13 Al

AR o] S g B T SO 1ol s,
3 B chAw o] 9ot 22 nhee] YA} IS L
A A2 A w% T‘H% 9] Ak Tl A 2 oI WA %5% A2t A4 FAle] Bgi
Yo Urh. weh 371 A 7K A4S 2340] BIHAS XS of

o

=

0] Bge G D9 B4 SebM Sed, 454 S3APDS S8 A2 GOl T
QoA 29182 Wol §A 22714 Al B9 2918 9 S AL AlXjo] £E7H) 9 L2 Hew, ¢

A At sas FoA AL WA ot wrlo] ohE A9 Al FAe] T91R0) AL WIS FolA] Tha) Tk 3
ohE 3 IRAME o] QhEH £Fo] S 7slel B Aol WSl SHAT THE e EntstolA
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Fig. 8. 2571 8g=2| 0|2 Z7j
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Fig. 9. 2371 Te0| ||t Ejo] 2 el
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0|7|2: Flexor Tendon Injury2| ZMX|A - A 2 721 -

2050 &5 23, 60%9] S AZF T 23 AIX[ofA 9] A7F T L9 A7 2 A IR A 1Sk
Re F45H, 7154 BZX7|E 2HEsto] & AZH A ol ofsiA A 5= 8L A= Bkl At
HE A 5% ¥ 1~35 Aol 9 A B8 ArLe] 50%7HA] AT ob, =54 4] ON7HHE 554 &
A ZA] 15N, 5864 Z3A] 35N HE9] AHo| 7hef|Attal sict. AAFS] double loop 10 strand suture meth-
0d9] ¢ 2mm gap formation power”7} Bt 41N A2 SHEAOH & & 1-3F A9 50%7 4ATS ARt
54 =3 5 51-80] 7heotH AMRER 554 23F0lle AUA TS & o AUtk T A F

2]
o] EEH H3ltke 7HsIIAE e & 3577 E el BE 5 I ofF T 554 =25 2t

o,
[

N
R
Mo
&

=
A edFol= 29 AR e 9 A= 52 ASEE B 29 AR B9 A50] TSk At

S5k ek WAShE X2} o7 U] o2 WA|s] el Bhe w2 slolof g,

1. Lee HI, Lee JS, Kim TH , et al. Comparison of flexor tendon suture techniques including 1 using 10
strands. ] Hand Surg Am 2015:40:1369-76.

2. Kleinert HE, Spokevicius S, Papas NH. History of flexor tendon repair. ] Hand Surg Am 1995;20:
S46-52.

3. Tang JB. Clinical outcomes associated with flexor tendon repair. Hand Clin 2005;21:199-210.

4. Strickland JW. Development of flexor tendon surgery: twenty-five years of progress. ] Hand Surg Am
2000;25:214-35.

5. Momeni A, Grauel E, Chang J. Complications after flexor tendon injuries. Hand Clin 2010;26:179-
89.

6. Wolfe SW. Green's operative hand surgery 7th ed. Elsevier; 2010.p. 183-230.

7. Myer C, Fowler JR. Flexor tendon repair : healing, biomechanics, and suture configurations. Orthop
Clin N Am 2016;47:219-26.
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Flexor Tendon Injury2| Z|AIX|A
- 7|EF UM =52 &4 Tt K=
- Flexor Tendon Repair in Zone lll, IV, V of the Hand -

SR

HI =8 =238

U=

- ARAEE, AFAIEEHxE), AeAEHx4)

- 9= / A= $2ZX(flexor carpi radialis & ulnaris)
- A9+Q F-(brachioradialis)

- A palmaris longus)

2) &HtE}

- ’EV\Z]%"JJ—} ApAlao] &2 FHIE 7 &71o 2 35 A2 ol&

- ZFA AeRIZA HHOA F%Z(umbricalis muscle)o] A&

3) &7t=t

- A (Annular) &3} : ApAE dE0] FEHE e HA APAIEE AES ol AT S0t SAEE 714
Fof Rz}

- C (cruciate) &}

- Oblique B} : B2 WEL Hahe] 499 7479 PFo] 4lofA wEolxln] BAoH 713 Fast 9ot
7z
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A3 Flexor Tendon Injury®] ZAXIZH - 7|EH TSI0MS] 2B £440] Rict U x|

- o =

11 Eot

1) O[3+ HAL

=

- 59, ¥ ¥ Ao A FES S0 Bl
- X-ray : Jersey finger 5 Xeto] 9-&
- 259}, CT, MRI : &#Ho| Zs]] gk mdo] 49 Ao T3S &5 93 E3h open wound’t §l=

closed rupture®] Xdo] F-88<= ).
2) =0 24H| M2 22

(1) 17t (Zone 1)
- 2O ~ USIA|Bo) AR A4A 20 B

- AA] 2 gt 7igko] pulley WE 593

(2) 274 (Zone Il) “no man’s land” by Bunnel
- no longer no man’s land
- EA}of| oJ5]| QlEo] Ths] A|Zof FatE|o] 5h4 o]ol S A

- YEe M2 s 1

(3) 37 (Zone IIl)
- A=A sEZel 71

- Fol] Q0] P52 BeH 0 THIsHE TERo] gl 2]

(4) 4719 (Zone IV)
- ol SEake AURA 7] Bo] AEAT P S8 Ak 7

(5) 5+% (Zone V)

- e A FEolA Zso] FAshs S

T

] B3

1) OICH YUxt E3to| UHtmol ML=

- Clean-cut T4

- Peritendinous damage”} 0|u]olal AH-X 2] Aso| gl=7-¢-
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22

£ Fefsio] Al
2, %ol 3~45 ofifio] 23
g &4 WE A Woistel e

Contraindication of primary repair
- A5} ZAF 0 o

- Thig BEEAoIt A3 AR s
- TR A TR Aol QI ko]
. 73%1 1=

e 27t A Pl

2) X 3,457 90| Q] =52 K|z o| At

- Al 1,2 +97} repair technique A= di54:0]
- A 1,2 FHETH= @3o] SRSkl Al 27 EASHA] &
- fr&to] dojuttlEte: QIHje] ROMZ AZsH Algtsl= 4= Adld o= 4
- Al 4 9 F5E &4 BFA] median nerve?] ££4
- A5 ST 4

S|

J= & gl

G 32 Thibg Qi &4 U AR BchE &4
7Kg 3es) g Bt 9.

- 79] L &4

o] disf Al dolA

zone V flexor repairs using the Massachusetts General Hospital flexor tenorrhaphy and early pro-

tected active motion. ] Hand Surg Am. 2005 Mar;30(2):230-6

24}

fu—

in patients with zone V flexor tendon injuries. Arch Orthop Trauma Surg. 2005 Jul;125(6):405-9
Wilhelmi BJ, Kang RH, Wages DJ, Lee WP, May JW Jr. Optimizing independent finger flexion with

o]

Kilic B, Zekioglu A, Yiicel AS. Flexor Tendon Injuries and Treatment Results of 67 Patients. Pak ]
Biol Sci. 2015 Jan;18(1):32-6. doi: 10.3923/pjbs.2015.32.36

Ho,—ig

Rigo IZ, Rgkkum M. Predictors of outcome after primary flexor tendon repair in zone 1, 2 and 3. ]
Hand Surg Eur Vol. 2016 Oct;41(8):793-801
2. Bi

Bircan C, El O, Akalin E, Bacakoglu AK, Gulbahar S, Sahin E, Ozkan M, Kizil R. Functional outcome
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gus tendon ¥+= Plantaris tendon)& AYsk= 284 A& = AR Hunter®} Salisbury?] €718 o
S ARSI Qi o] wf BlE thAlE-S AHtA o g SR FoA EHE(Fingertip to palm)oll AX|SHAL A -5
oAl M (Fingertip to Forearm)ol AX|5tA €t} ol= B3 Pulley)d] &2 Haslote]= o] Ygtoltt.
TS AEet 7719 AE(YRH & 4 mm We))S AMEShe 2ol asit. 194 &0l oF 3711d F = st
o|%o] 2t Q& olAls RYSHA HH, o|ARE &2 A Rl Holle =30l B &sHAY Pull-Out su-
turec 2% I7SHA Hth. Zojk 370 o] BxKPulley)7} HEF 0] QlofoF 5f 53] A2, A4EAL] Z-9- mEA]
of A= Alggstoiof sttt =2 ZAehd 3& XZ]o|u Extensor Retinaculums= ©1-8l A& Ao, 194
TE dAIE IR FA] Ak 497 LEtold.

1968'A0f| Paneva-Holevich= WP 207 g&E0|AaS A706Ilth oS 194 oA A8 dAdlES
AJskal FDPF FDSQ] w915 E2 AR 5306t FX(Loop)FEE THe &, 294 =&A] FDSE Loop=
B AIZ] BRIET L9)FolA detolal A9RE HuiA S5t dol9] & FHIT FAof o] 4] HE

agsto] A AldS she ol ol dAlE HEE s o] ARgEE Wiolt

==

¢

11 xg x| 2
APA 2 7| BANE FHH o, WU £7]o] $EHOR AFFHE Holm, 7)) Felat ATLEL e

L A AR B e o Sl AR

AL FEolh. B 27] 55AUS 8T 48 o), & =
A7) ofgith WebA] AT 45 FRLES T 5 b AHAT HEL Aol S0 AAHE wsl]
2-3% A0 AR ZEg WA ke BN B vkl 210l AARkE SA)

Dynamic SplintE ©-83 525 AAls, HA} AAA R =g A3fsto] S8 0 2= AAAR glo] 5%
&< ot s Rt 5250 TREW Y2 I £A| 252 AR ANE 554 A= FASK= Passive
Flexion and Hold 52 AAl5}aL, 24A3%t Z2+2(Holding power)7} ERIEH 1 tRSHE 55252 AASHE
5 gt AR 58] B 7]3to |y ghAte] wet thE,

E
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Z144X|(Tendinous Mallet Finger) &
Ui X = S (Swan Neck Deformity)

111 24 %X|3X|(Tendinous mallet finger)

R =A](Mallet finger)= “Baseball finger” or “Drop finger’2t1l% 5}, I A Zone oA AIAZAQ] te]
AgAdo] B7IAY EolHol ool WAYS= “soft tissue or tendinous” (tendon rupture) mallet finger@} A7
FB2R017} AR Zof| A e 2AYs= “bony” (avulsed fragment of bone) mallet finger® F-E-%IT}.

19

1) £%7|F(Mechanism of injury)

DIP joint S=850f| HAYSE 7§49 *“H(laceration, crushing injury or deep abrasion)oll 2J5f ‘WA§7Fs 5,
2242 DIP joint®] ==o] ofet HI7/IA &40l & o &1t Ho k. W[4 =EX|Tt DIP joint®] 733t 24l
A 250l o3 ARz HEH EH2E A 7hssit & WEHS 7HE SRAE Bl Ellof o
A = T 7Sttt
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B39 3% A9 Aol ImmA = soltE W, DIP joint®] AgAIRHextension laghe 25" 4= WAYsH

2) 2= (Classification)

(1) &4 T 717 w2} 458 7o s 343 Te= -2t

Classification of Mallet Fingers by Doyle

Type | | Closed injury, with or without small dorsal avulsion fracture
Type Il | Open injury, laceration of tendon
Type lll | Open injury with loss of skin, subcutaneous cover, and tendon substance

Type IV | Mallet fracture

A Transepiphyseal plate fracture in children
B Hyperflexion injury with fracture of articular surface of 20% to 50%
C Hyperextension injury with fracture of the articular surface >50% and with early or late volar subluxation

of distal phalanx

3) IJ}(Evaluation)

$&71e 9l B Aol RE ERlsfjof ob, DIP Y PIP jointe] 23 HLe} A% AlsKextension lag)
T, BAE0] I of 7 FE o HE mletdljof st T8 W g, W FHARE SRlsh| sl AR HARE

B3| Sutsolo} dek

4) X|Z(Treatment)

M Hl2E K2

7Hg B3 oz ulA el ool WAt ARG D BAHES Aok 9k A9l FE(spling
£ o}8e ulsaH ARE AW 4 Atk DIP joint AHE Aoz $A510] LA 6~857F SR ol
2~4Z3F SN 94T 5 Y= Ak DIP joint7h WHEE 22 22 PIP jointte T HE T 445
SAY 5 YES AR Zo] FAsHE AR YAHo T WRE A TRsFo R Zopt Basi,

(2 225 X2
SOl AL H5&A AR APt UEATEA B3 A9, AP Bl 2K AL, A9AZY] B B

G741 Al A
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oAl 7484=X|(Tendinous Mallet Finger) 2 8 = H&(Swan Neck Deformity)
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5) Z1}(Outcomes)

Wi

@
N

AT

|ZEHR] 231 BFR]E mallet finger+ DIP jointe] &

HEERASE ESRTL

Crawford criteria”} mallet finger X|& & A3} E7o)] ARLE7| = i},

ol

(Swan neck deformity)s %

Classification Flexion Extension loss (Degree) Pain
Poor Any loss of flexion >25 Persistent
Fair Any loss of flexion 10-25 None

Good Full 0-10 None
Excellent Full None None

118X = 8434 (Swan neck deformity)

MCP, PIP joint T DIP jointe] HZQl Wstz Qlg] WA= &712F My 5 sIUE PIP jointe] A1}

MCP joint, DIP joint®] 22 E40& Ft}. PIP jointo] 22%50] Wojx7] HuA A} 242 4 1 &
7lete] 7)%50] Wol x| Frt.

- originating from a mallet finger

- originating at the PIP joint,
- volar plate attenuation
- possible FDS rupture
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1) 27| F (Mechanism)

2) 2= (Classification)

AT H84=X|(Tendinous Mallet Finger) 2! 817 2 #H&d(Swan Neck Deformity)

Type Characteristics

Full range of motion, No intrinsic tightness, No functional limitations

Intrinsic tightness
Limited PIP motion and an extended MP joint with ulnar deviation

Stiff PIP in all positions of the MP joint
Radiograph good

Severe arthritic changes

PIP joint®] 7+s 912t e ™o 4] o] Wt 4714] type 22 ER3ttt. i 77t Wi =

o] "t

3) X|&(Treatment)

(1) Type | deformity
(D MCP joint: none

w1 5] 7]

@ PIP joint: splint, dermodesis, FDS sling, Litter oblique retinacular ligament reconstruction

33



® DIP joint: fusion

(2) Type 1l deformity

(D MCP joint: intrinsic release

@ PIP joint: splint, dermadesis, FDS sling,
® DIP joint: fusion

(3) Type Il deformity
PIP joint®] passive mobilitys THA] TH=+=

—_—

lation, skin release, lateral band mobilization

Litter oblique retinacular ligament reconstruction

Zlo] E3o|H olE 5l PIP jointo] T3l PIP joint manipu-
58 e

o=
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AT 74494 X|(Tendinous Mallet Finger)

(4) Type IV deformity

TEHO| A4Yo] Alst7] W&o PIP joint?] arthrodesis or arthroplastyS A|93tct.

2l BiX = BHS(Swan Neck Deformity)

lateral bands to relocate volarly
with PIP joint flexion

Treatment option for Swan neck deformity of Fingers

Type MP joint PIP joint DIP joint
| none Splint Fusion
Dermadesis
FDS sling
Littler ORL reconstruction
Il Intrinsic release As for type | Fusion
[ As for type Il As for type I Fusion
MP joint reconstruction as PIP joint manipulation
needed Skin release
Lateral band mobilization
Check flexor tendons
\Y, As for type llI As for type llI Fusion
Arthroplasty
Fusion
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AMFZ O}EF L (Extensor Tendon Subluxation)
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O|ME: AMFA O T(Extensor Tendon Subluxation)

Fig. 1. Anatomy of sagittal band injury. A, spontaneous dislocation, superficial layer is disrupted. B, Traumatic dislocation.
(From Green’s operative hand surgery, 7th edition).
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Fig. 2. Methods of sagittal band reconstruction (left middle finger). A, Ulnar subluxation of EDC tendon caused by torn
radial sagittal band. B, Primary suture of radial sagittal band centering EDC tendon. C, Ulnar junctura tendinum is released
from the adjacent tendon and sutured to the palmar radial sagittal band remnant of the deep intermetacarpal ligament. D,
Distal tendon is splinted on the radial side and wrapped around the lumbrical muscle. E, Ulnar, distally based slip of EDC
is looped around the radial collateral ligament (RCL). (From Green'’s operative hand surgery, 7th edition)

L A9 253 ZolE dg 4 gl A AM8h| FSThY 519t 3t Andruss 5292 tendon slip ©]83t 7

T = T
Az A9 slipe] 5 & (isometric point)& AHUA| @& 7% A&H 02 ofd—t7}F fid 4= Sltkal shoitt

d

)

11 Xxpe| &

B4 AHA U 20me] 4 A ALg3lo] B0 ofF T o] Qs AMAL ErhFig, 3).

Fig. 3. Intraoperative photograph. Skin incision and identified ulnarly subluxated extensor digitorum communis tendon
(star).
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O|ME: AMFA O T(Extensor Tendon Subluxation)

Fig. 4. A Intraoperative photograph of the middle finger after skin incision shows ulnarly subluxated extensor tendon (star)
and line of separation (dotted line). B The drawing shows a schematic cross—sectional image after separation of the radial

component of the SBs from the paratenon.

Fig. 5. Intraoperative photograph A and drawing B (schematic cross—sectional image) show that the paratenon is sutured
to the radial sides of the radial component after recentralizing the subluxated extensor tendon. Intraoperative photograph
C and drawing D (schematic cross—sectional image) show that the radial and ulnar component of the SBs are sutured after

wrapping the extensor tendon using a radial component.
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Fig. 6. Preoperative photograph A shows ulnar subluxation of the extensor tendon over the MCP joint of the right middle
finger. Photograph B, 14 months after surgery, reveals that extensor tendon maintains a central position over the MCP
joint with active flexion of the MCP joint.
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(Closed Rupture of Extensor Tendon in Hand)

111 Introduction
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A4 I (Closed Rupture of Extensor Tendon in Hand)
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Cubital Tunnel Syndrome

Ulnar nerve?) entrapment+= carpal tunnel syndrome Th-C & AX|of|A] F= HAZ 714 S5t it A1 B3
YUYt Ulnar nerve> 71 =5 whe} of 2] XoflA b 4= AR, 7H &3t 913 FEA Ayt

k= hand weaknessttRt o et 494, SHA £712H] numbnessT A SAU T ZPE Z-9ofl= H]7}
ARl &5 5T &0 57H4] hEEYTh

Cubital tunnel syndrome?] X585 9t W2 Q74 2 =:Ho] 2XFYT,. In situ decompression, ulnar
nerve?] I35}, 25 W F= 28 Y HO R 9] Ao EE medial epicondylectomy+= ©] 20} X3S U= %]
70 IS vA= A= WHEUH

111 Anatomy

A& 41732 C8 9 T1 nerve root2] 72 FAFUT o] 2719 Hel= Agsto] A 47359 lower cordE
FAJ5}L medial cordZ AolgYtt A& AL medial cord?] terminal branckYUth H& A1739] Z8PL tri-
ceps brachii®] medial head®} brachialis muscles Al]olA] ASHUTHIH 1). AL A 599 poster-
omedial Zol™ & 7t A9ke] vi= FHof QlEUth. Struthers?] arcades A5 37t 2|9t 29| &5 7t A9}
= AZsok= 29 EdY o] 29 SiE+= medial epicondyle®] 9] oF 8cmoll A& A17HE 7I=AIFU. A&
AL o I4FH O R E|A medial epicondyle Tl tHEF 3.5cm¢l ulnal sulcus® S TE 4172 medial
epicondyle®] FHe} olecranon®] W&o 2 FUtt 19 oS A7 cubital tunnel2 S913UYT cubital
tunnel?] AG2 AR ofA| g QIf| Ei= QAES] Q& Aoyt @ AE9] QItfi= FCU (Flexor Carpi ul-
naris)®] 4= A= HE] Alol9] #2 71E MEYUTE Cubital tunnel 9] BF2 TEA]] WESHLI, ¥4
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Flexor-pronator group |
Vi e

—

Arcade of
Struthers .
= Flexor carpi ulnaris

Medial Deep flexor pronator
intermuscularM il aponeurosis
septum adia Cubital Flexor digitorum
epicondyle
tunnel profundus

Fig. 1. HEXIE M= AME M2 7. MBLH0| =51 Yuttl= b 220 F=5HUAIL. The arcade of Struthers, the medial
intermuscular septum,the medial epicondyle, the cubital tunnel, and the deep flexor pronator aponeurosis. From Elhassan
B, Steinman SP. Entrapment neuropathy of the ulnar nerve. J Am Acad Orthop Surg 2007;15:672-681. Copyrighted and
used with permission of Mayo Foundation for Medical Education and Research, all rights reserved.
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Medial antebrachial cutaneous nerve2] 3% 2712} cubital tunnel®] -9F2k0] a4 TA = HZ 417
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111 Diagnosis

K] 17 ghito] SAIEE BE BRERRE AR historyE Qolvob TIT FolA P, HIHAT, @
9, W A1AWEo] QA Bolulok YT Eek B4 A4 AT &1eko R i 5o ok, npulo] &
P41 7] 1)1 vhu]7} 51K whEeIA|o] thste] Pololok gk AT 914 T S8 wlo] gA]




2 Cubital Tunnel Syndrome
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o thsll EH-S sh= S0l tisiAe tE Bl BiAIsH | flste] A5t HE FF 94 APt a-gUH 55
<GP o ® = Hd B wetE o] lou A2 Eo UiS A 170l A o ® S3tEold & sy
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Rt 417 Aoll= 7FE 2RI 77} o T1E] AL AR oREE AR TSP =9 Aoll= 2FE ARl A7 ol 1
154 7FsE e AR AR Aole] £ A|&5A Q1 o4 1181l £ 7heRt eRkdych
A AMgERE F7H] BIAEE HE A9 92 W7k Tinel test 2183 elbow flexion testdUth
SEo] I5HH pressure provocation test (FHE ol 60259t 2 4HS 718t I8]3 combined el-
Yt} Tinel test Y732 70% WHERF Ho Xk vhAo| elbow flexion test=
% ZoJ= pressure teste= 89%, combined elbow flex-
|25t AAF 23S £6t] F3HE HY S5 Xdsh=t|
7HH°4A‘41:} Scratch collapse testE Al3o}7| YollA+= 27T G2 o7
et A7 HFeZ oA %

BE AR a5
L]E} Tinel test L8] 1L elbow flexion-compression test®] WAL
A= ojAof Tt -5AEo

bow-flexion test7} A
ol 75%2] Wiz
ion-pressure test= 98%2] T EE HAY
ARG 4 AEY T
Z]2o]| “scratch collapse test7}
Q)2 AlF¥shHA AARe] 2hAte] 417 Felo is
olchm 7o 19 AJgko] £4lo] ke A
O} v W okE o (54%, 46%) scratch collapse«] AT E 69%S EYUct. 224 Tinel testZ} 3 Eldo] of
S HEHAES F 7MY 2 S4HN5E008%)E EYUTh
55 U Ut 349 RIS viAIsH ] fIste] FAIE elbow examo|
A T O e S BWRA] BYAO] AFEL FIP Y S50 FALOE 0]oj = e,
7] A E 22 dE o] ASs 90 A& 417 vH|=E o]ofd & QU HE A ”EJ’%
x| $-52] A HAE Bl HARE o] 4170] medial epicondyleol] A obg- 5HA] YEE sfof Ut W=
2] 558 A& A7 ZA|(olecranon fractures, distal humerus fractures, medial epicondylar fractures)%i |
A5H EEA T4 39 & 5 sy °]E1°}—|JJEJ—/F$—T—‘H A S e T A AP U=
TA FFOE A 417 ks T o sy o]l AR Alg= —i.‘—;ﬂo}ﬂ s A= A7 AA7HEAS 5 Qs
Utk @3 A& 417 uHH] &, intrinsic Weaknesso] RIS T Lumbrical m¥} interosseous muscles®] TH]=
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middle 712|317 distal phalanges®] &=l 1014] proximal phalanx®l] ¢2lS & ZAYYtt.: Intrinsic minus E
+ claw hand® €&% Duchenne’s signQdUtt. 494, 5HA £712H0] Alsto] &= clawinge] 7P A5 UERS
Ut} AR} A= lumbrical muscled]] A173E235k= median nerve] 2J8l] EE2EUt}. Masse's sign< dorsal
transverse metacarpal arch® flattening© & AH=w £2 Hys}A HYYch o]t findingS 5 H $5Z9]
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A3 Cubital Tunnel Syndrome

<3 Ak g2 Brloke A4 AollA 60712] normal elbows 7H AROIA 34, 94 AR A1 Ae S
£ 7]#9& cubital tunnel syndrome A} 142 B W3} L]‘:]r cubital tunneloA & 41739 dHAL T
oA AR CE FoJstA Ao, ol 221t A7] Adk Bl AFS FEES AT 5 a2

o}, 131} cubital tunnel®] o]u]X] 7]HF Ak 3t gold standardE 2517 Yol 23Tt 7|49 S}
H et} 43S AlAslehe 22u0] 5] Tx A1 o, S5 E= A «] 735 -(r)r—g“ﬂ Aow Wyx
AUt 4179 AEE Bl &7} o]t 2o

= Ut

%9,
>
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111 Nonsurgical treatment

71# cubital tunnel syndrome % &80 AES = JFUTH FE RIS T F=AdH 45 L/ &
2Rl S0l = SRS AlelollA] 2P 0 = 31ESH= ko] sy AEARl 54
MExo g QA g7 Waghct 7P dutzog Aiy HE X7 HPH-S activity modification,
1 v} 25 U7 915t BB Eg x]ﬂ(nerve mobilization techniques)dUT}. Svernlov et al2 33 =
3559 cubital tunnel syndrome AL BE24 X525 AHEGEUL St 15 Hof 375 &9 52 7‘]'%
3]_1:,_5 AAHIQIT}, BLELO 2310 45°& ZﬂOP,\E—*L]T% T WA J15= Bryonol| 2Jsh AgH Hiel Zo] 4173
5= AASIAS U Al A 152 cubital tunnel syndrome} activity modification®]] 3t W52 m‘%
yret. o] AtoflA], 2Rke] 89.5%7F 4 A A= JFUTE o] At BF E= 559 cubital tunnel
syndrome 7H $21o] tio] HEA 270 a3t Uehg AdS AXRIYTE & 7 A4 Aol= Il
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111 Surgical treatment

In situ decompression

7hst 729 98k, 6~10cm Z7H7F medial epicondyle¥} olecranon Afe|9] A& 417 ARE u}2} o]Fo|
Ut} o]nff medial antebrachial cutaneous nerve®] branch € Is7] 8l & 7|&0foF gt} 2 AEO] Q]
= FCUS superficial?t deep fascia® WSFHUTHIH 3). A2 T4 bedollA fA1=H 8 A 22 0A
AFE Y oJR|A] &Gyt 7het 79K cubital tunnel syndrome®] X|&of] A-32]Q1 A C 2 YebgSUth
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Subcutaneous anterior transposition

Ulnar nerve transposition2] 3= A7 9] 717Z S0|HA AHS A9 flexion £ FFHOE F7= A
AUtk SAlol, BdolA A7dS AAsH: 22 AAaE SRR Qo] =S SofFUth

Al7o] S|REPE SR Botok AL Y] 98] AL &% WS 4 USUTHIY 5). o1 AL medial epi-
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Fig. 6.Intramuscular transposition0ilA MEAA2 Z2A & 0 SLLCE 0] AE2 T & 200 ZMA AUELIE. From Henry M.
Modified intramuscular transposition of the ulnar nerve. J Hand Surg 2006;31A: 1535-542. Copyright 2006, with permis—
sion from Elsevier.

condyle 91°] 2efo] B ot 24 &7 B woh 240 BYH T8 2o &Y 29 5 Yk T 4
(o)

§- 25 o] &3l 41739] iatrogenic compressionZ WSHAA 4170 A5 L2 BRASHA] FEUT

Intramuscular transposition

ﬂq 9 xu-e A1739) A 9ok 2ste] AFEE E ThE 1YL o 7149 AXAEL olzlo] BEA|
M0 A4S MXICHL NI YEUHLY 6). o] 7149) HhAEL Tzte] 4740 FHE §

a“?;} = AL 46, ol ol4d 41739 bed ¥ S ©] —’F%% Tt A2} FAHAEE 4170] o] =]

Submuscular transposition

Anterior transposition ¥, G4 2J¥eJAR= A174& flexor-pronator mass OF] = A& AUt =&
off] AX|ofl= 71 2 A7e} 7HY Qs AA7 € 88T medial antebrachial cutaneous nerve2] 7}A|7}
I HeEYch HZ A1AL ol AYoAet o] BR1E] 1 7HFE YL} flexor-pronator muscle mass=
-:;_4 H B0l Zol|E 318317 Y3 28] A #4102 medial epicondyle®] FolA 1~2cm E/FEYTE d=

B oltj€} median nerve A/ @ B57} Q3 HF A1 Ao E ZAA| I median nerve©f Q131 %
333}71] iz Y}, "EARE flexor-pronator 52 Hold A& A4S B Yt . Subsubcular anterior
transposition A2 FAH9] Aol T A& 417 ATt v =S U T SRS T80l S/l HisiA]
T gr7tE gl om 4 Tl £ IE1k] SAZRI Aol= gl U &5 olst ¥ Hot Ae] 4 Axto] gt

ﬂJH r[

FA W0 SPHYEUT. S F 220 T8 B4 Alolol BAH Hol} Giguch. T 1 B 54
F 9% U 42} 7150 A AHEAE 15100 Aol QU H BRe) /b ek B4 T A
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A3 Cubital Tunnel Syndrome

2 A2 AA(EE, 25 U 2 wsh] A 2HE Bl FsUTE E o cubital tunnel syndrome $AFA] HZ Al
73] T A e 7] AA] Alole] A X}O]JE WAEA ks

111 Complications

Medial antebrachial cutaneous nerve?] F1& 7= A& A2 29| &4 o JlojA 4t uls=Yh.
A7 9] &4 He] ofE AAF, AR, SATHF 1Al ok BIEg vk 4= U ofge A ot
LRk 2% A 4= QlEUTh 4179 Pl tish & 5 B7h= o]t S wok=dl QoA EeAdYH: T
oF o]2|3t B77t & ol AT EHTH, oRE 417 ofgte] S Qo] flsto] Ae7F 2. =23 EE &

& 5 ALEE SHES B8 ESES AT A5 v ARyt APdE= B X me A9do] 7kse F
EEof tigt SESt B717F 2 3t} o] arcade of Struthers, medial intramuscular septum, medial epi-
condyle, & E|'d, Osbourne’s ligament 12|11 flexor-pronator mass®| aponeurosiss ZE3FHt}. o]
o FREE0] B SRS APEAY ASEE 4= oY 4 sUTh A9 &, ol=et LR ES0] 2
Sr|oF o B9t ofyzt A17o] FoflA ek 1121 F= WA= A9 7R :7-3]—1—’— H ok 915 7120
of gt} Aufst =23 HY 3979 & S0+ anterior submuscular A9}, anterior intramuscular &
9], Z18]2 anterior subcutaneous A7t JFUTH WS 4 A& O-E FAYYSE IHU A A7 A4S
oAl W o R ol iUt 23 B revision®] F7HAQ1 B0l ofwtt FEjQ] ARZFAS Hie Aol
VU ol2fet IS A9 & AFoA oA RS I B FASH HlekE vhEo] FU . o]2f3h &4
o= AW, triceps muscle flap, pedicle fat flap®| l5HT

LT EHE S5 oY AR S4S 2 Qe S5 A A AU SE S 2R TR e w

AEo] EAGUTE & WS Adske A2 A7 ko] 9, siRek4 vt 1=|al sxke] | ofsf FA|9A|
HYtt Medial antebrachial cutaneous nerveE E&ok= A 12|11l A7t sHHE B2 BREER] k2 HEA] 5

o] gt 417 7t Bl £ At v = st
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ZZulnar tunnel, Guyon's canal)ollA FEtE|o] S-4fo] YehA . Aol A& A179] e 1
o] jlo] 2 & AL, B2 A-FollA A &0t wiof] oJsf 4l7do] YAt EXte] Hf-Elo] WS
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AL v dr29ld|(transverse carpal ligament), A% A= 221 (volar carpal ligament)?} F

Fig. 1. &3 ZH0| 496y 7z
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BES: M3 S5 (Ulnar Tunnel Syndrome)

Superficial sensory
branch of ulnar nerve

Deep motor
branch of

ulnar nerve
Guyon canal/

ulnar tunnel

Dorsal cutaneous
branch of ulnar nerve

Palmar cutaneous
branch of ulnar nerve
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(Claw hand deformity)= Al 4, 5HA U429 oH|o] 95 vehd 4= 9loH, HAWHXadductor pollicis)2]
ute|o] A AR} HAE o]-&ste] = pinch APAIA AA|Q] A TES FH2]= Froment signe SRIT
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HHES: AZ28 S5 7(UInar Tunnel Syndrome)
e
i &2
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MUl ZIAH =53

o o-l-l_

(Anterior Interosseous Nerve Syndrome)

A} Z7H17 SFwHanterior interosseous nerve syndrome)< ¢2hE 243} 5-8cm offjol A A== 4
A7 9] 4381 25 7HAIQI AR 417 oo 2, o] XulE Bh= A B FZ(flexor pollicis longus),
7‘]9’] A 42 22 A(flexor digitorum profundus) 18|31 ¥ 3WHpronator quadratus)?] UHH|E Hol=
9184 Tineloll 23} “8F541742] sfi=ld mhal' 2 A5 7IeH ol o] A=l s B2 vt dsle
s ?_EPQ | oF&I71R] 71 1} X =0l gk A2 gl AEolt.

oiN

™ o

rid
(o]
)

e

A Alof disiAl= 19524 Kiloh®t Nevinoll o8 A|7|€ 24 =7+41739] ﬂ%oé(neuritiS)o]EJrl& ZsHet
196549 Fearn® Goodfellowo] 218 A71H &M A% Z(entrapment neuropathy) ©]2h= As)7} g o2

Hol5oj x| 1 Qlet, T84 o] 2 AT Tt 44 ol A AL glo] et Ul H6]A] Sok=
Z4S7F Wt 19659 Fearnd}t Goodfellow7} 9% 39| H5(superficial head of pronator teres)ol] AZH

ARHi7E A SIS FHElekittal Hargt o], @ RS0l ofs thefet utel Helse
(Table 1). Z84 Werner= &80 715 6591 248 2} 149049 417 A1) &70E Agotal Jlotar 5f
AL oA L ThEE A7 A= 89FA 0 2 AAFe] AL 7 Wokthal 5ttt Sood € Burke® &R A BE A
SIE 89 5 o ool At b LRES WSO, o] 3ofoflAE 417 AA|Q] Wdk= WS | FEQITAL 5F
AU AARe] Aok sftH o g 417 Y] SAE s | o] oW fEREC] FHre A A A
Tol7] P BT AE0] AUSITh o]2gt H o g w|Fo] o] Hekg w5 7|AAQl hto ert AHgsty]of= At
o] Sl= Aozt Bz
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HIQIZS: FMeF Z7HMA S5 (Anterior Interosseous Nerve Syndrome)

Table 1. The etiology of anterior interosseous nerve syndrome

Traumatic
Penetrating injuries
Fracture
Supracondylar fracture of the humerus
Forearm fractures
Venepuncture
Cast fixation
Open reduction and fixation of fractures

Spontaneous
Entrapment neuropathy
Muscular and fibrous abnormalities
Gantzer's muscle
Enlarged bicipital bursa
Vascular abnormalities
Volkmann's ischaemic contracture
Neuralgic amyotrophy
Isolated neuritis
Unknown

(Quoted from Nagano, J Bone Joint Surg Br, 2003.)
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Fig. 1. Photograph showed the inability to form an 'O’ with the thumb and the index finger in the right hand.

Fig. 2. (A) Photograph showed the flexion inability of the left index DIP joint. The IP joint flexion of the thumb was normal.
(B) Photograph showed the flexion inability of the left thumb IP joint. The DIP joint flexion of the index was normal.
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(Anterior Interosseous Nerve Syndrome)
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Carpal Tunnel Syndrome

M. Seung Suk Choi, M.D.

Department of Plastic and Reconstructive Surgery, Inha University Hospital

111 Introduction

Carpal Tunnel Syndrome (CTS) is the most common peripheral nerve entrapment syndrome. The
mainstay of diagnosis is patient history and clinical examination. Nerve conduction studies and elec-
tromyography can be used as an adjunct to clinical diagnosis. Life time risk of CTS development is
10%.! CTS patients not only experience severe pain, the disease can also lead to thenar atrophy, an ir-

reversible change, which results in deterioration of hand function and power, if not treated properly.

111 Epidemiology

It is typically thought that CTS is prevalent among 50 year-old women. There is an intrinsic bias to
this assumption, because it is based on self-referring patients. A Swedish study found that in the gen-
eral population the male-to female ratio was 1:1.4. In the age bracket 65-74 the prevalence in females

was almost 4 times higher than in males?.

111 Risk factors

Diabetes mellitus, menopause, hypothyroidism, overweight, obesity, arthritis, and pregnancy are

known risk factor for the development of CTS*®. Less evidence has been found for the use of com-

puters, smoking and osteoarthritis’ 1.
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111 Clinical Presentation and Diagnosis

The typical and early symptoms of CTS are intermittent, nocturnal paresthesia and dysesthesia in the
median nerve distribution, the frequency of which increase with disease progress, consequently also
occurring during day time.'?"*®> Following extensive axonal degeneration, hypesthesia and thenar muscle
weakness develops resulting in atrophy of the thenar eminence!®. In severe cases the symptoms in the
hand can spread proximally to the forearm, upper arm, and even to the shoulder. Even though the sen-
sory symptoms are primarily observed in the median nerve territory of the hand, they can include the

entire palm.’?

111 Treatment

Conservative Treatment

A multitude of non-operative measures have been introduced, many of which are not validated by
randomized controlled trials. The first-line therapy should be patient education.'® Habit changes can
improve symptoms, however, the effectiveness of ergonomic keyboards has not been proven." Wrist
splinting is a widely practiced therapy.'® Splinting in functional position of the wrist (30 degrees ex-
tension) may further increase the pressure in the carpal tunnel.!” For this reason splints in neutral posi-
tion are recommend to be used as night splints.'® Gliding exercises are reported to relief the symptoms
in CTS patients by reduction of median nerve edema.’® Steroid injection to the median nerve, another
popular therapy among clinicians, is efficacious in reducing patients’ symptoms, however, it is not pro-
ven to sufficiently halt the progressing of disease.”’ Oral administration of gabapentine, and ther-

apeutic ultrasound, need to be validated by more studies.

Surgical Treatment

If conservative treatment fails to relief the patient’s symptoms and/or thenar atrophy is observed,
surgical release should be chosen. Factors favoring surgical treatment are signs of denervation in elec-
trophysiological exams, trauma or bleeding leading to an acute increase in carpal tunnel pressure, and
patients with rheumatoid arthritis.

The goal is to decompress the median nerve by increasing the carpal tunnel diameter via transection
of the transverse carpal ligament. Currently, two main methods of surgical carpal tunnel release are
recognized: Open carpal tunnel release (OCTR), which is traditionally considered the gold standard, and
endoscopic carpal tunnel release (ETCR). Many studies have shown that there is no significant differ-

ence in terms of long-term outcome between the two methods.?™ Details are discussed in the follow-
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ing text.

Open Carpal Tunnel Release (OCTR): the Traditional Way

Classically, OCTR is performed by a 2-3 cm slightly curved incision in the interthenar line in local,
general or more preferably in regional anesthesia.”® Textbooks state that the incision should be aligned
along the radial side of the ring finger. This is a rather vague description, as the radial side of the ring
finger is almost identical with the lunar side of the long finger. So it would be easier and more practical
to describe the position as 3rd web space. The second problem, however is that all three terms fail to
localize the proximal position of the incision. Thus the term “interthenar line” is more precise and re-

).? The position allows dissection without damaging the palmar cutaneous branches

producible (Fig. 1
of the median and the ulnar nerves. The interthenar line can be best visualized, when the palm of a hy-
perextended hand is viewed tangentially from proximal to distal. It corresponds to the deepest position
of the palmar skin (Fig. 1A). The interthenar line provides some safety distance to the thenar motor
branch, which in the majority of cases arises from the radial side of the median nerves and innervates
the thenar muscles. Several variations in branching pattern of the thenar motor branch are known. The
transligamentous pattern and branching from the ulnar side of the median nerve dictate cautious
dissection.*

Incisions placed too ulnarly can lead to exposure of the ulnar artery and nerve and subsequently to
damage of these structures. A too far radial approach increases the risk of damage thenar branch.

The so-called “mini-incision”, a modification of the classical approach with a shorter incision rang-
ing from 1 and 1.5 cm, is favored over the long traditional incision in order to reduce postoperative

morbidity (Fig. 2). A tourniquet is used with 250mm Hg after mild exsanguination. The incision is car-

Fig. 1. Design for OCTR: A 2-3 cm slightly curved line is marked in the interthenar line. A dotted line extending to the
third web space and one in the wrist crease are is used auxiliary markings (4). The interthenar line is best found with the
hand in hyperextension (B).
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Fig. 2. OCTR with a mini incision. An approximately 1.5 cm incision was made in the interthenar crease. The median
nerve (yellow) is directly visible under the split flexor retinaculum (white structures underneath the retractors).

ried out with a number 15 blade through the skin and the subcutaneous fascia. After retraction of the
subcutaneous fat the transverse carpal ligament is cut with caution to depth control, as the median
nerve lies just beneath the deepest fibers of the retinaculum. Under permanent visual control of the
median nerve the retinaculum is completely released in proximal and distal direction. The distal portion
of the forearm fascia is included in the release procedure in order to avoid secondary compression at
the newly created distal edge of the fascia. The skin is sutured with simple 4-0 or 5-0 Nylon. Insertion
of a drain is not necessary. The author use a dorsal wrist splint for one week. Range of motion ex-

ercises are encouraged beginning with the first postoperative day.

Endoscopic Carpal Tunnel Release (ECTR)

Of the many techniques of ETCR that were published around 1990 two main methods have emerged
as the most popular: ETCR via single port according to Agee and ETCR via two ports according to
Chow.’¥ The main advantages of ECTR as compared to OCTR are the following: less postoperative
morbidity as the skin over the carpal tunnel remains untouched, earlier recovery in general with earlier
return to work and earlier recovery of grip and pinch force, and less minor complications.® A lower
incidence of pillar pain as suggested by earlier studies could not be verified in meta-analyses.*® The
shorter the incision in OCTR developed, the less the differences to ECTR became, culminating in com-
parisons that stated there was no difference at all. A recent prospective, non-randomized study com-

3¢ a single portal technique

paring OCTR by a 1 cm mini open incision with ETCR according to Menon
found no differences between the two techniques.?” The results can be misleading, as in this paper with
the “open” procedure the carpal tunnel release was not done with full visualization, but in a blind man-

ner with the use of a curved cannulated probe via an incision that is placed in the forearm, and not in
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the palm as other OTCR technique do. Interestingly, patients with bilateral CTS, who received OCTR in
one hand and ECTR on the other hand, preferred ECTR over OTCR.*® The disadvantages of ECTR are
the steep learning curve on the surgeon’s side, the necessity of specialized equipment, and minor le-
sions of sensory branches. It is currently accepted that on a long-term basis both approaches achieve

equally good results.>

Author's preferred Method of ECTR: Agee's Single Portal Method (Fig. 3)

The author almost exclusively uses the single portal method according to Agee. With tourniquet con-
trol a 12-15 mm incision is placed at the ulnar edge of the palmaris longus tendon (Fig. 3A). After en-
tering the forearm fascia the dissector is used to check the correct plane of dissection by gliding just
underneath the transverse carpal ligament (TCL) and feeling the resistance of the transversely oriented
fibers of the ligament ("wash board effect") with the dissector and to release all adhesions from the un-

dersurface of the TCL. After sufficient dilation the endoscope (Fig. 3B) is introduced in the carpal tun-

Fig. 3. ECTR according to Agee. The incision is placed bmm proximal from the wrist crease, beginning at the ulnar edge
of the palmaris longus tendon (A). Endoscopic equipment: the camera is attached to a gun-like instrument. The trigger is
used to activate the blade (B). Endoscopic view of the undersurface of the intact TCL (C). Endoscopic view of the
transsected TCL (D).
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nel in distal direction. The undersurface of the TCL is inspected until the distal edge become visible
(Fig. 3C). If this view is free from any other structures than the TCL, the blade, which is integrated at
the tip of the cannula in a deactivated (covered within the cannula edges) position, is activated to the
erect position by pulling on the trigger, cuts the TCL while retracting the device in proximal direction
(Fig. 3D). It may be necessary to pass two or three times to cut all of the TCL fibers, allowing the sub-
cutaneous fat to prolapse in the carpal tunnel. After the completeness of release is checked visually
with the endoscope, the distal edge of the forearm fascia is released for about 4 cm to prevent secon-
dary compression of the median nerve by this "newly created” structure. A dorsal splint is applied for 7

days.

Complications of Carpal Tunnel Release and Revision Surgery

Scar tenderness is reported frequently after CTR.*° The so-called pillar pain is pain related to edema
occurring after surgery. It is also hypothesized that the radial and ulnar movements of the cut ends of
the TCL result in redistribution of pulling vectors of both the thenar and hypothenar muscles, which in
turn causes pain. The frequency is reported to be between 0 and 36% with ECTR resulting in a lower in-
cidence than OCTR. The large range of pillar pain incidence reflects its vague definition and recogni-
tion.”* Persistence of symptoms due to incomplete release, reversible and irreversible nerve damage,
tendon lesions, chronic regional pain syndrome are also reported.*! A recent study analyzed the risk
factors of reoperation after CTR based on data form 5 urban hospitals. The reoperation rate was found
to be 1.5% with the following factors being independently associated with revisions: older age, male

sex, bilateral carpal tunnel release, ECTR, smoking, and rheumatoid arthritis.*

Fig. 4. Severe scarring of the median nerve was observed during revision surgery in a 49 year-old female patient. Exter-
nal neurolysis was performed.
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Navigation in the Microsurgical Ocean
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(Ligament Injury of Metacarpophalangeal Joint)
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BIRIA: S4X|2E9| It &4 (Ligament Injury of Metacarpophalangeal Joint)

Fig. 2. Diagram of the displacement of ulnar collateral ligament injury. A, Normal relationship of UCL and adductor
aponeurosis. B, With slight radial angulation, distal slide of margin of aponeurosis and uncovered ligament. C, With major
radial angulation, UCL ruptures at distal insertion. Aponeurosis can displace reptured UCL free end. D, As joint realigned,
proximal edge of aponeurosis sweeps free end of UCL proximally and become interposed between ligament and its
insertion(Stener lesion).(Stener B. Acta Chir Scand 125:583-6. 1963)
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Fig. 3. Intervolar plate ligaments that reinforce the ligament—box complex at each finger MP joint.

Fig. 4. Diagram of cam effect of metacarpal head contour and relative length of collateral ligament with increasing flexion.
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S48 =8 (Metacarpal Fracture)
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Fig. 1. A. Bennet Z&2| Tz YA AFEL, B. 3D CT &4, C. ZOH 1¥a S ARl

1) Bennet =&

FAY -5 TES ARsks BEY 8= AAS(anterior-ulnar side)d] 22 S8 A AM Q1]
(anterior oblique ligament)o] 2Jsto] 1A E|o] ZJo]x] Lo} YHR| AH| SpES AR A A(abductor
pollicis longus)o 295 4 =0 & 7)1 2] YHXHadductor pollicis)o] $54F LAEE W

g o] gt B2 o=} 'Astal A 8o5kA] gk A WEHe] U7 IS HHE 1A, 1B). &=+ 4

23 oz} @%7] o] TjEE #%Xq 2|27} " 851 closed reduction & tiH-&E A1 K-734 Higoz

A GAEHAY 1B). K-AAL A15527} drizkae PEslol ngsld tiy obgdel 148 ¥ 4 97 4
So] web A2B4-E7H) BE}e] AT 4 k. Aol 545 £&(volar approach) W VA 2%

WA (screw) 18€9] $& A 275 Budh =2k 3

2) Rolando 2&

EY 24 8= 2Pl tiFE e 8T BV AT A9 K-ite g S8t 958 &2

Ja7g FAE ARgstofoF & ¢ .

302 o the] 2153t ol HEo] B4 WP S5 WA 1A gl SFste] BEH MR FO A
AL 5 G B9/ B 2). 30 ol 241G o] WY B BAPY FHuae) o] YT 4 910
L iAo R wolBol] ofetg 4 9tk
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0[31: 542 & (Metacarpal Fracture)

Fig. 2. A HEQ| SE=Z 719 Zt&d0[ 27|0f HEZEL. B. =+ 8= = F20| ST 1 X= oLt C. £ S AR
|- A

F4B0| o7t TEEEIRIT O710] 24340 CHA| HHoIOL

11 X12345F5+=
w2 Qlgjel 180] £o] 1 P L3 Fopx T A|f 7|7to] W2t A2 A3 -5 BEL 7540l
R= 1-H THo|H A4 -5 TEL 15~20% A5 -5 T2 20~30%9] 24l 53 eFte] 3] &
o] 7Fsoltt
Z5T0 F9)0] FR A YA o] oJste] AE (neck) & 7H(shaft) 8 & F& wj& 249 A4Jo] Ueht

Mol W2 2] 518 el the o] B0k ZeE 1). 52 29 6mm ol
T3 % et

F4-20) 37 WYL AL Ak SZog M Hu BB ] glom wge] st 49 A 4% 4
At scissoring A4 jHoz DAL Eet o4 W3S WAL 5EH0R FuS Ao v A
AR WAL 4 GoU 24 F 55 BZo] BT A9
Wh(tenodesis effect) £71850] A4 FJEPA 4] HR9| ol P8 FYBL Fote Y= B
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rlo
qlt
oo
oE
4o
N
2
A
N
N,
g5
(o]
1o
o

Jo

L
me
v
39,
9,
i)

ox [

o
i)
o)
=)
rir
:
(¢]
>
o]
2
b
S
2
>
A
o

Table 1. 2EQ| S4+= S22 o1& 7158 HZ0il et 7101=2f1 ()

H2E= H3E+= Has+= Hos=
Z= (Neck) 15 15 30~40 50~60
7H2 (Shaft) 10 10 20 30
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DRt e

A2, 3HTHE A4 5 F52 7145 Tdo] ¥ 58] 42-F4 TANE YUY §7Ehamate)©] 20|
vhEls 497t Esith, BAwo] 19 2 ofgTrt B3] BukElo] 3018 Rkt A5 -5 B0 A9 B
5 WP AL glo} Oko] WA BUX7H HER} ShERhE SAo] ghs A9t Estet,

A5 S5 7% AA2 Bennet T8 WIS 85 ZEHE2 [Idjo] oJsto] ARRIE FASHEA HiFEe

TrEe A a2 AT 9 A o2 2579 AE0= LHFE GAAIE reverse Bennet o] BT 4 310
P
T

of

i)

A4,5 $420) ol TS A1 7] SN S 9] B3 5 TSR BE SolA] 17K o))
Sjolol sle geket S Sfsle] S WA AP §418] Holof ALY 4). e gk A9 CT 2L Fal

T STE 7IAFe S48 AlsHA] ot Ads] Wetod= 1Y E4o] Qg T -
T B ofgHE £ 5 th = AEs vHe R T U ZdHe FEo] ESAHUH K-wireE 0837t
transfixation (A3 &2 Al4 $5-ES templateZ Al4,5 F5EFS 114 &2 1= (hamate) 59 22 di-
rect fixation®| 7Fsottt. f7-&2 TE W Zdo] 54 % o]9] HL3t &S floto] I HE& 4 iy

<0] Ba% B9k ot FZols TEHe] FEjt AuS RIS Yot small size®] TEHY] AR Hald vf

Fig. 3. A M4 5= 7159 spiral fracture 3 M5 4+=2| 7|X% reverse Bennet &8 A710| HEECL B. M4 S SEH2 &
Y H2a 2 LR 0SS A6 Hb E432 &4 B2 S LA transverse K-wire fixations AIZYGIHLCY.




0[31: 542 & (Metacarpal Fracture)

Fig. 4. A, B: =™ H oblique AR & H4,5 +2-S 2E0] AU QU1 27H0] FZ 0140] HEE(L SHO|L &7 £240] F
2otk OF FH AtE *é%ﬁf | o= B2 SEH0IM THS sH & UCH C. ZT ARTIOA Bafet M4, K6 S4+52| E7 2240

_—_

EEIC) D, HEEN HE& S transfixation & direct pinningS Al&18I%C

Fig. 5. =gt HiZ 2y HE0| U= EF S+l HEQ| Bod T HE0| 2ol 29I-XAlZh 220 =5

2 H3 (pseudoclawing deformity)7 245t 4= QICY.

OOII
m
d
0z
I
4

Act.
2) 2t (shaft)e] =X

FESFH O 2 Transverse, spiral, comminuted fracture®] 3714 Fej2 ZA] -23 &= QJtt. Transvese frac-
ture?] 739 interosseous muscle?] deforming force®l 2J5}] Hﬂé Z¥gX(apex dorsal angulation)©] 23t
t}. Oblique fracture®] 7% torsion®| &Jste] EAgstH 53] sl-HG 0] A TS 4= Slo] Fstoiof gict. &2
& Z&(comminuted fracture) F& direct impact©] &Jo}od ‘?—_}"@5}“1 =0 WA {ok 8 AR
Green 7% 29 pesudoclawing (13 5)°] YHAISHA] Y= 3t 2-5mm7HA] 9] shortening 31-88 & Ut
gt F=3F shorteninge MP joint2] A1 AIet € interosseous?] &8 42}E Zfi 4= Sl

A

=

l:l
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Fig. 6. A. At 24 H =E0|| 5t ZIA transfixationS AIYSIACE B. M4 S5 2 712 =82 L Mb 5= 42 =E0l| UistH
AN T —m £S AISBIICE. C. Spiral fractureOi| CHHO] mterfragmentary lag screw 1&g AIRYSIFILE. D. Spiral fracture0i|
CH510 low profile 24T 1 HS |%5f°“'5f

HEo] 518 HAE Hol &0l YAt Ae= &4 ol wet Am B2 AlE = UAeHE 1). =89 B+ 73
14 K-4A 138%, 250U K- 14E 52 A18E 5= on E47F Sl A9 a5 1 3ek 18 & ¢
RATHIE 6). =89 Fdo] oblique &2 spiral FHHA interfragmentary lag screw 178-S 18jsf| & 4= Qlch
(% 6C). Fol= low profile 243t vbd o g 2230 ZHL As Y14 I 27] Akgo] 7Rt 41474
I YA Z3RE AF-£2]9] dissection HLI7H &7 HolAl= ©Ho] ok

3) B8 (neck)e| =X

EbA 5ol oJ5t ut=lof ofsto] WS A|5Fr=ol 7HE Esith. Boxer's fracturesial E2A|H &5 714
O = HAES] A uf F2 TAgste] AMAY HF ASoAME WS =tk A5 SE AR S A5 AR
£°| 60%=('Hansen and Hansen")oIA 70X("Hunter and Cowen', "Kuokkanen and colleagues’, "Statius
Muller and associates)7HA] &= ZF 0| 51-82 4= Qotal HUsHR oL ofg] s AYS AR 505 v
3 518 H = H= Zlo] AJufjA]o]et, whehA] thEEo] 78”"?— =2 HgEd 55 AlYck= Aol 7hssith. ey
Tt vl 2 MBS A Lt HieF RV = Fee-A It T o] A Mo ofsto] ARt HHo] =
I HAY = 7 ZFE HY(pseudoclawing deformity)7F ©HAE 4= 9lo] 95 Q%)

FTTE AR TH9 e ARL -4 TES STAPIAL SAE HIS R R Hol SYHA 2ES HES
+ ®W¥(Jahss maneuver, 718 7)0] 9] ARGEL o] AAE 5 55 ol-&sto] asto] FAIA7]7 = 44 g

R 149 B S-AF BEE 0% OV} FHAZ1L 29 2 AY-AZE EL A-sk= AA|(Jahss ma-

neuver?] A2 SARHANE GA5H= Aol 22 Ao & A#A 9o Hofmeister and colleagues®] ¥+ Ax}
FH-A BEES AHSHA aAsto . A= 31%3}9&‘3}1 St
FES ANFcks 49 995 259 9504 47 1708 w11E Sh= collateral recess pinning ®H(1H
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0[31: 542 & (Metacarpal Fracture)

Fig. 7. Jahss maneuver

Fig. 8. A. M3, M4 £4=Z ZE2| ZH0]| H5t0] collateral recess pinning (cross pinnm )2 AlEE B, Mp34== A5 =40 oyt

BAYU T, C. HEEAE 229 24 BX0| Cfolo] BN Y=s = 34T 1HSS NdE:

-

8A), 3rE9] 7|AFA YYFE S5 B2 Aot sk S5 (0124 Bouquet pinning H,
13 8B), 91 =5Zo] WO transfixation o= ¥ S50] 910H o]Qo= Z+& ¢ Bl HIHOo & 2450

A R S 1~9—0}L HHM w84 % % & F4% 1% (19 8C)%0] AEA i7HEE] otk n}oo@ L
HIHE-
[ l= E=1

POV
0,
i)
s

0 S| X(-)]
e T S50 317@%& A gYeE A9 1% /‘\_@ZﬂJ 259 S WA Vsl =2 & ]33_ Jestofof g

acca and colleagues®] A7+ 23} IM fixation®|| H|5lo] 8l locked plate fixatione 7] 3]&- 2]of &
leé% Holz] ottk= Bt QIqitt
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Fig. 9. A X5 &3259| 2EL SE= MYYE SHIGH UL B. 3D CT A7, C. Extensor split &= sagital band releaseE St
T HD D M MES S TRS ASE . BE LAKROR LTS Al35t FAF A7

4) 8 (Head)?| =3

FHol ZdLo =21 giiE IEY Z-olH A 24A]of] SRttt 25% o4 #EHo] HAEAAY Imm ©]
Ayol A7t T El= 7 JA1AQ] A-g5o] HrHIH 9). F45 Z29] 7% clenched fist injury®] 7Fs4d
(human bite)ll tisto] G4F G50l Folof it

] st
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e CENRE

(Current Concepts: Carpal Bone Injury)

= o
jC)I-O_I_

ol Fyelat

HIAZ2

SZ(carpal bone) ¥ 11 &4 &9 <F 70%+= —H‘JE 2483 1 3 &40l oF 30%= dE(scaphoid)
S A YA 2= 2d 9 #R &4o
ATF7F AR o™ ARl = 2|&AQ1 A7t Z‘lao%o]b} %’EET’% ALzt ofet 2 9 T A &/dof] e e d
|50 disfiA= T A7 dd o= E@X] gt
TE TEY S B=0E WAcks B Bou FES A o oE TEE B=0E sk A
$= B2 B FH Qe ofef 28-S A SHISER 7 9] ofef BRE Sl tigh 7hsAdoll st a4
FOE 71ZHoF R}, ERF T &A0] AYSeE ol L Kol of 2l 97t ol Hes] XdhE 4] ot WA g
of JFARl &5 75 Aot I £k JlouE FOF Q3ith WA pEEo] T 9 A &4o] A oR
o] 01/3—1-1 11/51 12 H}E}_E O] o]—X‘] A /\}A ol Tl HT‘/\]—A 7‘:-'1 /\}Jé_ }_“3‘:}-'8]-021 A]
4% FY(computed tomography; CT)H 7] 3 GAF HA
(magnetic resonance image; MRI) HARS A|g§s}o]of St

IS
1) {5 & (anatomy)

SR A (forearm) @} & Afolo]l YIR[5hH Z9FolA A9 85 E US| HE} TEE o] FH HeFolA
= S5FHmetacarpal bone)d AL o|20}; £E-2 g/ +2ZE 1A E 0] 1o WA d(intrinsic liga-
ment)] &5l A2 dots] AAE 0] ot +7F2 9 I HZ 5, AZTHanterior interosseous) ¥ It
(posterior interosseous) SMoA o FF wton Q& 9 Ax 5w Azt @ Tzt WL A5 AALof

A¥FHarterial arch)S 34331t
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H

=89| z|A X[ZA(Current Concepts: Carpal Bone Injury)

0
40
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il
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ZAE 2% (scaphoid fracture)

FAES EEY HE Y S F95ke 583 1ERE0|ER T49] Xdo] XA a3 R E
= 784 YAPE Ao SR EQPgAdol A E AL 11 A Gl At B Eo] TEA(SNAC wrist: sca-
phoid-nonunion-advanced-collapse wrist) & 24 A|Z4 4= 9long 015 g3t} 44ZofA 4o WAyt
o] ZH9] 40%0IA= T TAM AR BAEA] &S 5 0B R of2] SO TR HARE B9l At
= otojof sh ojnff F4EC] 850 ARFZA RFoluy AN A7 ofsf A2 WA T Aol YEl+=
scaphoid stripe sign®] 57} 84 =249 7o) 20| "1™ 1). FART 533 A2 snuffboxd] 459
270 & ofshA] HAA F4FES] TEo] YAEH A AL B0l 1S Aot 255 HX]' o AR A
£ AlFgstolof gith= Aol A} Al T AR AAIAE Z49] Ao

[©)

A740] Ho] ] o I HAHMRE
magnetic resonance imaging)S A|3stojof 51 o] fat suppressions A|3Ysto] o T2- eighted GAto|
53] -85ttt 294 Fof 3 ARRE FiL <A o= Fgoks I8 29 54 1}7] 3 B4 AAHdynamic
contrast enhancement MRJE EFotH 4= 4 & I48T 5 A= 724 YA 75 48T 5= ol &+

SSITHTH 2). AT F5EFE A T4 249 A5 T E Solt oA FHEA] ot 19 24
olut ZHE SRt 4 & AE ol =20l He dAeH FZ Cone beam CT 74/\]’ 7129] CT Erh A
SRl T AN HARET R T} ot 27] Ad 9 Ak o]% ZH 9 A HLe g WHEAQ] F:A] ol {85t
ot

ATH o2 A A9 &4 ARE Yol T o4t ‘/}/\]"E(headless compression screw)= &% W1¥<&
o] Algste] gIrt. eyt of e - EF AR e Ao £ S S8R 22 E
+ 7 humpback deformity)o] @S 49 A1t 24
F(low-profile)d] +4Z F4TE B3 W &S Algs}

o] HER AR 1E9] gitte] 2 4= 12 ACITHH 3). 18y FE2 58 e 25 29

o)

E
—|o
ﬂiH
fl

1%l 1. Scaphoid strip sign (arrow).
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v )

12! 6. Teisen®t Hjarbaek?| €A4Z =28 22 H1H: £2= Z&(volar pole), M2&: &2t ZH(chip fracture), MI3&: == =&
(dorsal pole), M4&: AMS M S& (Sagittal body), Hp&: &8 SZ&(transverse body) (Adapted from Teisen H, Hjarbaek J.
Classification of fresh fractures of the lunate. J Hand Surg [Br] 1988;13:459.)

G

O3 7. H2UEQ 1E 7RI SEQ () T WA AR, (L) HRE HE 2 3.

g2 (dorsal rim) T AF21E9] AR (body)ollA PARMKLH 7). Hi& 7FIAte] 282 &£50] 7 23 hyper-
flexion), 8AF?](radial deviation) £ 0| H= 45 vi5 =223 Udi(dorsal interosseous ligament) 4
H}S = Itfi(dorsal radial carpal ligament), G4 A2 QAdl(lunotriquetral ligament)®] A€ 24 =
HiS 7PgA] Sdo] ARt ERE o] T HARR| 9] &g WA B A& F/4J=7 (ulnar styloid proc-
ess)tt f-1Z(capitate)?] S22 QoA AT = St} AzFEo] AR 282 WS 22 (medial tuberosity)Ol
st HE S50 HE0] A BHAo] o) ARt ESF ofet E3EE(communited fracture)oltt L@
(transverse), A1} (coronal) Z&o] 1L ofHfA] &4fof] s WA 4= Alrh AZE9] AR S8 Agh &5

UAVSeIY LT FHY great arc &9 BRE THE & o H=E HZE FHO FHE E4o] gl=Al ol o
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3lo] 012 7] golo} g

of5}a] Aol o] 1 ujE AL 2919) Qo] glom H7Te] TAE O 4 9low ofnf £ B
ML AP BE 20 o} R} AR A9 Wk 53] £20] A the WA A 2RSS Wi
7WAke] 240) o] Aehizt] S-8310h ofskE AALeIA] AZEe] o] ORIt T AL Al WA
w4 ohe A9 55 B34 WAbone scan)elut AHE B3 29 WAV AT 4 ik 422 HjE bR
o A% 24o] U AL 7T o] ] A9 Bho] Sl A olet SRo] Bobgio] glow A1 13
B9 B4 Xt sstel B AmelE BTk 42 S JhAele) A9 24 B9l X440l E5o]
oS A A TH AA © A $UE0) $24 Nt BT ALE ek IR0 v] A 4242 AR 2
o] Q= A% oA WA XS F3 AR 4 Uk e} AR THo] Fu HIR0) BPHE FUE 4
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7] Z/0] AlokA] grot 27] o] o] eE g ol 83t f41F ZalE] ZHo| WS 49 55 = BS
Sht 2 E uf 50| AstoiXitk= 40|
08 R AHolA 4,5 4]
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8) 95= (capitate)

RETO] TULS ST TY o 19%2 SEA PSR AA F2 A} vlS B Amargin)NH HT

oh REE AR TYL 1F Y U P2 WSt iy 2T TNt WY 39 £y Byt
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T 72 SF(scaphoid capitate syndrome)°] GAZ F9 &40 PR WAYSE 4= Qlt, £Eo] AlAEH
FAFEO] o] WSt BHAA ] B SRl 49 T 0) HjERU} SESH Ho] S5l & ZHo| WSt

A 29 ZHo] AVFHNA 180k Sl Hoh. 3 FE, 7 #rE E8E 79 &(trans-scaphoid,
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Scapho-Lunate Instability2] | X| A

111 MZ(Introduction)

FoTEe] EMAS AAF R ERstEE k82 ofF d7AREd] o3 B =R T glont i
2 22 {I9ltk 0% Cooney & ©fl 2l A CID, CIND, CIC, CIA9] 4712 #&0] BFo] Y] A= 9]
t}. CID(Carpal Instability Dissociative)oll+ tHEA OS2 FAFHA} dfl8](scapholunate dissociation), EAFtz}
glg](lunotriquetral dissociation)5°] 1o, o]F FAFLAL dflg]of tisf BHIESA} St

BRI ot 29 Aosto g QS| obd7A| = FFEA sflof disl] HEAIA] ek Fto] geH, Alw 2
I ELH 7|Hishs AIE @71 ofF o] Ao,

111 sliE-&(Anatomy)

1) &89 = 2= AfelE s I of] Aok WA (intrinsic) Qe 253 85, A& A
sl wauto] YBs} TAYR P 2A5H= A4 (extrinsic) QAT|E LT,

2) AFEAT Z7F Qldi(scapholunate interosseous ligament): WA A2 A SAFEAF 3 9] oo 714 &
Q3 FREOo|th AAPHOA CAF BRE o] F1, 37]9] £, = £HlEZE(volar), ZH5-Z(proximal), £5Z(dor-
sa) O & s 4= Qlth o] F &5F Qe LA W Aol 7P 85k, 7MY FA1(2-3 mm) & Rk
o] ST HRE HE FFELE Ao A A=Y thFEES HERIth &HEE Qe AtEoE gFow(l
mm), HAESH U] el A2 FHEH. 29 Fi2 FERlo] oid AR-AEE o|FofA ARk &fu|e] Ity
= ofYrh

3) 24U B2 QI U BE Qg0 1Y 8T FEBOIA, 4, T3] ofe] the Qo] ol
OFY3} FL2E(secondary stabilizer)= 223k},
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X Scapho-Lunate Instability2] ZAI X|74

Zure] WA ol 2+ FAT T At (scaphotrapezialtrapezoid) QIH, F4--(scaphocapitate) 17}t
=S sk AR

Aer A At 5 8 FA - F(radioscaphocapitate) QIdl], & 2G4 2 & QY4 Hlong and short radio-
lunate) QI FA] FAEE FHSAIZITE 3482 (radioscapholunate) I+ ligament of Testut 2al% of
H, A= e B9 Mol $8% T2 Sk FRERE JAEU oY, AR = QU7 opd A7} E3tel
BEE A7 1L Qi

T 99Hdorsal radiocarpal) 12} ¥4 =F7Hdorsal intercarpal) QIti= VAFFEIE 4FzkEo] F2ks] o
Qlom T8} 9 34 dorsal radioscaphoid) Q1= $HA] 21-8-3ict

s

[©)

111 A2k (Biomechanics) % 258 (Kinematics)

d

SEIEE ZolE AL F5Z9] 714t 99 S (distal carpal row)ol] F-2ketH, 9] LA (proximal
carpal row)oll = 27 F2k6lA] oF=tt. 49 B2 AZ 733l 2 AAE o] Q= vhd 29 =g A
O =7 L£&5HA AZE /0] lo] S7F QI &40l oA WAt

=4 dEo] 7R, FAAEL FslEE gl 9, B & AEe A $E 9] sk EA miio
AAstE = Ad4o] k. e At whdo] 'HAsh= -9 FYES S50k IS AES Tt A6t
FHE =A ==H ol
2 G Qo7 &8 A9 S Adst 9SS 4SS w236k FHE A Hetl ol

qF i 28 EQFYA(volar intercalated segmental instability, VISI)°|2kal Sict.
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7], 281 #3E 29 = 829 F4 Kscaphoid fossa) FHE AfololA] FFo] o]RojXt}. 24 T %5t
A AZ9| vt} AP L, o] F fFZo| LY THH 0 R ol 5ot S 5, €
AE} 75 Ato]9] TEe I Ho] HAsH dct. EEAT o] 394 A7 st

2 A0 TAY] BT 5 ATk WA ALY SR WP old A BEAS FHYIL
\=]
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111 ZIEH(Diagnosis)
1) MK[HAL

oIt o4HF BLAE 2 A5-S 34T} G4 AAFE Watson's scaphoid shift test7}F AT}
2 = = T2 Q= AHolA AARR] HE £0 8 S ARRE] Qle
RO £ERE 83 AL A4 EFollAe 439 A% 24 7oAl o fiEel 44E2] E30]

G E1 A S EFCAE FIE 25 2 AT Loy, ol 4
=]

(1) X-ray PA view
@© FAFYA) ol7l(scapholunate diastasis): Terry-Thomas A32tlk 5P FAFEAF 7F40] 3 mm ol4olH

01418 % 9131 5 mm ool FHlolck
@ 4= 119 A¥(scaphoid ring sign): F4F0] E3FotH F44E 20| 44 o] F9 dE3 F3H= 0]

?(cortical ring)7} UEPATE
0]9] Zha: S=LH =0]2 A|334T0] Zol2 e H|2, (.54 B} 2R ZFS zkr}

=)
i)
]|
M R

©
W?
p

i

(2) X-ray Lateral view

O 494 Z(scapholunate angle)7t 60° ol/dolH T4 7§24 248 EQFYAADISDS &otH, 4452 =5
Skl YT AKE AHE AR

@V sign: 8F9] £ w AT FAL} FHTS GAH O R CAF BYS BEoA|Th FAZ0] F34sHA CAR=V
ApA ] HolA Frt.

(4) MRI
S AR SReE o2 Bxslel BEHe tel7] ol H97t ek

w

) 2

—_

A
oY

AL

WA A4 w2t 4AAR ERSE Geisslerd] £, °l& 6WAZ AlESISE European Wrist Arthroscopy
Society (EWAS) 57} Qlct.
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X Scapho-Lunate Instability2] ZAI X|74

111 X|E(Treatment)

/0] Sl FRES S A & mraoM o] HEA Ame 2F A dntal dEA AR S0l fle
A T A 9] ol = Al HE7E i

Carcia-Elias®] 6@A 9] ©-& X527} 7% o] Q)
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el
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10
4
Hr
H
ne

S FES 5T ¥ K- 52 183t sl |= it w7l

= g a1l
A=A B9 BEFe o8t M Ae 150} H(radiofrequency probe)e o187t & 5&(ther-
o

3) 3THA|: el S2t QI 2bH mH, S8 2715, B = FZE ME
A AA&S A3t} A7HE-QI-Z o]4l&(bone-ligament-bone graft)2, V¢ 8Z9] 2|AE Z2E £
oA Z-A1A|t-E(bone-extensor retinaculum-bone)& AFot= BT, Q129 St $X9] T= Alo]

o] o]4HZ AFst] Adshks ol A=A, 8 g I E= AREL
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(three-ligament tenodesis)®] iAol EFEE Fafoto] 45 LA Adi7HA] Adsks W 5 ol
gol et ool W& F-=(internal brace)?t T84 41S o] 82t HH, AEH o2 HRA

RASL (reduction and association of the scaphoid and lunate procedure)s&%o] Ut

5) SERA|: ZRAMRIAF 27 OICH OFF MY, ME 271s, MAH 01T AlEl

oO=20 [ — =2/ O/ 1 OO o
=R=R [OR o) o =
T L;g ‘IT?:}-EP’] Zjlo 00]1_4',

6) 6501 FAre4

Mk

24 Qlc} FH I, = B, AT A4 Ml

- — =2r O/ o O
o] A= F/FLIT AP B (SLAO) = FE2H, o] AAH = Wa Ao tiet 2| =7t Basiet 9
¢ EA&(proximal row carpectomy), F3EF A& E AR S5 &4 corner midcarpal arthrod-

esis), A &5 34 93(total wrist arthrodesis) 5-9] $~&0| G| A|Y=ch
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Midcarpal Instability

111 Introduction

Midcarpal instability (MCI; S5 B9HY)= 91 =28 (proximal carpal row)< Fd5k= =& Ake]9] of
2] Qlo] 29 297 LY 2 Y(distal carpal row) AelofA HIAAA Q] 250 &2 Q3] 553} §HA| 71557t
Hpgsks Aot 19349 Mouchet®} Belot7} “snapping wrist” 21 -8 B8990 ™ 19814 Lichtmanol”
ol 2 7j9] SE7F HarElon ofAk 11 A 9 Aeh AQlof tis £xto] QU= A% 5 sholth. Midcarpal
instability= ligament laxity©l] 2Ja} WA= Intrinsic MCI} Zo|u ZZ2] ¥ of 9Jg] o|x}& o7 WAYsl=
Extrinsic MICZ FA k& 4 ot olof] 238 E¢A(Carpal instability)d] 72 7Hg3} Midcarpal in-
stability &] 49}, &5, S4, X, A=l tisf Yoh iz} gt

111 Defining carpal instability

P B9 A(Carpal instability)= 222 AAQ1 94 H(malalignment )34 ofu2} A %91 5150]
7Feid uf A 02 WASh= v Rl pE 0] 25 Wokll YA RE 2EEA] Y 4] AU 7154
o7 A7} I AX(symptomatic, with uncontrolled pain or clunking during activities)2 &gt} ) uh
3/ 8= 94 ofZ-Hvoluntary subluxation)= HA 1 AJE7} obd “laxity” 2tal Hofof ghet. =138 EQHY
AL QAL ol AAA A3 F=A x]g].’ 7o = 0431 7}11 2jolo g HhsH= Boky: Isksla 9ot
Larsen 527 chronicity, constancy, aetiology, location, direction, pattern 5] 67F4& carpal Instability

HE51tHTable 1).

-’FT—_L““ EoAS Fejo] I ER= 2l B9 (carpal instability non-dissociative; CID)¥} H]3}2]

AJ BM(carpal instability non-dissociative; CIND), &3 &2 4(carpal instability complex; CIC), -5
o)

3
ZJ(carpal instability adaptive; CIA)Z Uz 4= JAtHTable 2).
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LEH|: Midcarpal Instability

Table 1. Modified Larsen Classification for carpal instability

1. Chronicity 2. Constancy 3. Aetiology 4. Location 5. Direction 6. Pattern
Acute Predynamic Constitutional Radio-carpal Volar Carpal instability
dissociative (CID)
Subacute Dynamic Traumatic Proximal Dorsal Carpal instability
(1-6weeks] intercarpal non-dissociative (CIND)
Chronic Static Inflammatory Midcarpal Ulnar Carpal instability
reducible translocation complex (CIC)
Static Adaptive Distal intercarpal Dorsal Carpal instability
irreducible translocation adaptive (CIA)
latrogenic Carpometacarpal Other
Miscellaneous Specific bones or
ligaments

Table 2. Classification of carpal instability

Carpal instability dissociative; CID Between bones of the same row
i.e. DISI(S-L instability), VISI(L-T instability)

Carpal instability non—dissociative; CIND Between the two rows, or
Between the radius and proximal row
i.e. Midcarpal instability, Radiocarpal instability

Carpal instability complex: CIC Between bones of same row and
Between two rows
i.e. Perilunate dislocation

Carpal instability adaptive; CIA As results of pathology outside the carpus
i.e. distal radius malunion

1. sli2|d 22 (carpal instability dissociative; CID)

Sflg]Ad B?F(carpal instability dissociative; CID)°|3t 9] = ¥ F oA 22 7] 719
e o2 Wt BQMY o T QM 5 7FE Sottt e EQFER thEE 9 eEdollA EAskaL
FA-24; Sj2l(DISDSF YA-412E sRI(VISD)7F S o]k 1Y A9) AL 7t 7 e ste] B0l WAy

Stz A7 - A1 =54 F4 sh2(axial dissociation)” HAYS

+
50,
W

2. H|glj2|d 22t (carpal instability non-dissociative; CIND)

H]52]d B9 (carpal instability non-dissociative; CIND)2 8, 29 2, 99 +2<¢ 719 E9rgo
2 QW 29 29 719 radiocarpal instability (84 S99 2919 99 2F 7+ Midcarpal in-
stability (B4 B9M9)E Us <= Q19 Fntgl A I Fol| 4] 914 Qlt(extrinsic ligament)?] stretching, A1
Z o7 o7} o]&E AL, JAF S-2 radiocarpal dislocation®f| 2Jaf ¥HAYst 4= Qlct.
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3. 284 E2tY(carpal instability complex; CIC)

Sfie}/d=t vlgfe}/do] Zo] = B8 BRg o] FHIE B3] B9 (carpal instability complex; CIC)ol2fiL
sty GAE-F9] @ (perilunate dislocation)”} tHEAQI ot}

D
il
olo
ox
MHI
M
O
0
Q
=
Ee]
QL
=
[7,]
~+
Q
T,
=5
<
Q
o
Q
Ee]
b
<
D
o

-84 B (carpal instability adaptive)= 4+ I8 A= Ao 2JH.0] MEof ulz} o|xp¥ o g 4~
Ho] Hol= FeiE 2-34 B (carpal instability adaptive)ol2kal s U9] 339 FAa3ho 2 QI o]z} H
AR Go] tjEAolc}t. QFo| B4 93hE AL o]AH 0 & F4TA ] malalignmentS LS 4= o] A F4
=+ 9 (extrinsic midcarpal instability)2talE St

111 Defining Midcarpal instability

19814 Lichtmana £58-3 2502 AU o 9] 21 L9 =2F AlojollA] vIA2Q1 50] WAgshd
A clunkd} 374 E20] 9= 32} 108E B35} o2 “ulnar midcarpal instability” 2= 519ct.?
o]% 1993% Lichtman- ©] A& ti-2o] &9 +ZFo| Ao F3%= VISIY 73k HRIthal sto o]

Table 3. Classification of Midcarpal instability

Midcarpal instability (midcarpal CIND)
A. Intrinsic (ligament laxity)
1. Palmar MIC
2. Dorsal MIC
3. Combined
B. Extrinsic (dorsal displaced radius fracture)

Fig. 1. Classification of Midcarpal instability
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£ palmar midcarpal instability2t1l 512 0]2]2] thE e Q] midcarpal instabilitys WA} AL palmar’,
‘dorsal’, ‘combined’ and ‘extrinsic’ midcarpal instability® 255}t Table 3)(Fig. 1).?

A. Intrinsic MCI

1. Mt S22 29 (palmar midcarpal instability; PMIC)

Midcarpal instability2] tH2-2 palmar midcarpal instability(PMIC)Z AA| 9 o] Aoz =%
of Qit}. o] Agh2 AZofli= ol sl 29 oA U9 LR The WA AT S Y1 o E AFZsIel
O1} o]F ofzgt Itfj7} o]0} -5 d(hypermobility)& Hol= - &2 ARt d#f5lth o]F Lichtman
2 tfEE9] PMIC & midcarpal®gt olJe} radiocarpal joint?) instability A S8ttty skt ? Park 5
2 dynamic stress radiographsOllA 4104 10%+ radiolunate articulation®] subluxation& ®EQIt}al 5}
Ao o]= PMIC 2ol Generalized joint laxity7} & 3971 ©7] W&o]] PMIC= EX3H It A Ht
© 9T WS Adoks T Q9] AREA Rl Holed(hyperlaxity)o] Hlol2tal AHZHE] 1L Qiet,

A oR &89 94 W (radioulnar deviation)A] 84 Hejel 3 L FF E A1H 5% FAO] A
ojdt} & 9= W9(radial deviation)A] &9 $E2 9= W} S FAx}F o7 AHFo 2 A% (gradually
movement), 25 HAE T dofl= T 2EY FAAH LR 41- o] WA, ol REHE 24U 5
=9 PN of 2t &5 Qo] 7|5l Qlsf o] Foj XA Het. T=ut QIth7t e sHA o] hyper-laxity) Fo]
V= AT 8 B 29 Y REBE 22U o] FofA|A] 21, IFAATR 2&]U(sudden clunk)o]
A oA "ok, &, A5 HAE s =W Aol 99= olE oA 29 282 AIA sfof FATE &5 Q7 »
o] AlHo] dojuhA] gl U7t AS W] mEAE @Al &5 Qldo] A o] AEEHA 1A}

&R AR 291
7] AlAo] E|aL e (snapping) ¥ ¥ E5= =717 Hr. O% “catch-up clunk”o]2kal 2t 27]9= snap-
ping 9 QL1 BZ0|} 7]% Folrt 9he 4= Qlout ukEAel AL 2w 20| 45 JuIshT oRgk Ao A
T iAo m A BT A Aol WA O‘D}

o}7] o]w olth7} o]t B AL Sulelion] WalelA uls|x] 2ahT Qi 9o 7]&at o] 2adz) 919 &
299 AU} H5F9] eFgAol= triquetro-hamate-capitate ligament (THC) @ Scaphocapitate liga-

ment (SC)7} WA FAJdk= arcuate ligament®} 1 superficialdlA] $Jx8k= Ulnocapitate ligament (UC),
radioscaphoidcapitate ligament (RSC)7} E4=% 382] Py &85}t aj5aka 2101704 ulnar limb
of the palmar arcuate ligament(triquetro-hamate-capitate ligament; THC)®} dorsal radiocarpal ligament
9] o}A}o] 1 Yglolg}tl 519301 o]% Garcia 52V STT ligaments, dorsal intercarpal ligaments, palmar ra-
dio-lunate 2} ulno-lunate ligamentsg°] Q2lo]gtal 5l o oA kst Q& EAAS 4 gloH S5
AL AZsks FEgT QItf o] A¥kAQl ol (hyperlaxity)o] Yelo= ®elrh E3F 200749 Hagert 5292
THC ligament©]| richly innervated ©] 219 proprioception control ¥&& 5=t °|&|3} proprioception 7|
Y At QMY Fdgithal Sheitt.

72 PMIC7t 54 & AYsto] WA ARl A= A4S0 Hol |9t UH % =27 PMIC7} AR Aol A]

static flexion of the proximal carpal row & VISI deformityE Xol|+ 7 U=t ol B= = 5
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Ao Huo| 7FsatAet vt HBo| 24 Ele ARG BRItk o] 49 d2}HQl AL Fotof Elv] £3] luno-
triquetral ligament (LT) ruptureS 8ijA| stojof s}, E3H w9 EEA WA A] &= VISI deformity’} & 5

AT

2. 34t =41 50 (dorsal midcarpal instability; DMIC)

Dorsal midcarpal instability(DMIC)E F2 -2 AFRolA &40 2 ¥AY5HY radioscapocapitate liga-
ment (RSC)2] hyper-laxitylt A7} o] ltkal AJZHE Tt DMICE 5720 39 AEF A 24 sh5(axial
force)o] 7HfAH AYZERE [FFZ0] FHO=E ofg+E= AE ok 574 EF(capitolunate in-
stability)o]2} e 3t} 198449 Louis='? 119 S5-YA4F 914 (Capitolunate instability pattern; CLIP)

B35} 9™ dynamic dorsal displacement test & 59l o] ATl E 4 Attal 5t Louise 119 3}
%1099 3= B4 x2S Ea) 24| glolAtha 519tk Johnson and Carrera 5-2° 914 3 chronic }
A WA £820] 523} clicking®] Y= TAF 1285 RS o]E MY 524 E29FgAJ(Chronic Capito-
lunate instability; CCDEtal 5F99.2 ¥ palmar radiocapitate ligament (RSC)E radial triquetral ligament (LRL)
9} 53} 5}9] space of Poirier & closing 024 3419 Skl ST

3. 28 542 29 (Combined midcarpal instability; CMCI)

Combined midcarpal instability(CMCI)& ZH-4d(hyperlaxity)Z 714 AFolA EA¥ska A9 =2 o] A
vy Sxf k& uigko 2 HRANGE 4= Q1O radio-carpal instability & &8toR= A= Wt 1994¥ Wright 52
A9 AR ARIOIA radioulnar slope®] S7F8 ulnar minus variance S| EAYSE EQMYAHS E_]_G}Oﬂ
t}. Radioulnar slope©] $71 7% A& HolA| DidE0] &0 2 0]5519] lunate fossa?] 25 A Z(edge)Ol
mZel= Fei(hang up)7t AL o2t 29 229 ulnar translation & Q15| EQFgAJof] & HhAYS} Al 5%
tHFig. 2).

Fig. 2. In ulnar minus variance, lunate's ulnar translation and palmar midcarpal instability during ulnar deviation.

138



LEH|: Midcarpal Instability

'li

Fig. 3. Extrinsic midcarpal instability or carpal instability adaptive after distal radius malunion. After corrective osteotomy,
these malalignment and instability are corrected.

B. Extrinsic MCI

QAR Z4oT BOPA(Extrinsic MICYS T 991 123} olrf £4j0] ohd Zo|L} HZo| Wao] o}s] o] 3}
o2 Hhske AL Wit} 197249 Linscheid and colleagues 5-210 99 9 4 93t & wbags) Szo] B
AL XS HsHIL) 0]Z 19844 Taleisnik & Watson S©0]' 128|9] 289} 87 Extrinsic MICZHL 3}
o} o729 Extrinsic MICE 99 8% S48 RARS & WSt 88 74 fge s o Z1g 4ol S7Ishd &
A& 0 &2 RSCe UC ligamentZ} SoUA Eal A3k& 02 DMCIH HISRE A7 F ). AR ARl S
Ao A = QZo] 31 A9 (dorsal displacement) ¥ 3%} ZF8A)(dorsal angulation) ¥ -9 GArZo] T8 A
91 & AlAsto] DISI FEi7F AL ofof et a2 o R e 9 A =3sto] 40 95 HFUYA H
= 4ol IAIoHA "t o]t Extrinsic MCIE #8 738 99 858 14 EZ%&(corrective osteotomy)
= Aldgsto] 5T 4 UrKFig. 3). WHEHE A 2 0E AHE 7 {3 A5 visi=ld VISI g9 PMIC 7+
‘:Q*”ﬁhjr. AMA o3t e ?_}"éf_’_ true carpal instability 5= carpal adaptation ©] g3ttt 124 A
O] thF-E9] intrinsic MCI7} 24 X 2E sh= §FH 0|83t Extrinsic MCl= R1%=7F Bl &40 A =2E B0
A 527F =7] vhzol] Y20 E T ?_95}1:}1 o 5 Qlck

O
L

0

111 Grading System

PMIC AEE £5% sh= A2 o824 Lichtman and Feinsteint= 21t} 9] laxity Fxof T2 grading system<
TS T84 o] A|ARLRS BASR Jaxity] FErt QAFE R BT AR[oks Ak ofyofA] Z ARE|R|
9kom Hargreaves grading system®©| YAMA WIAMASHA 0 2 By A9 H =g Uell7]of Aglslo] £ ¢ Wol
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Table 4. Hargreaves grading system for PMIC

Description Surgical treatment options

Grade 0 Pre-symptomatic No symptoms of instability but able to perform No treatment
voluntary catch up clunk. Patient at risk of symptoms.

Grade 1 Dynamic Symptoms of giving way. Symptoms reproduced with a Soft tissue stabilization
positive midcarpal shift test. No voluntary clunk or sag. or arthroscopic capsular

shrinkage

Grade 2 Voluntary dynamic Symptomatic giving way with voluntary subluxation Soft tissue stabilization
[ulnar sag sign or voluntarily performed catch up or arthroscopic capsular
clunk). shrinkage

Grade 3 Static reducible VISI deformity on lateral X-ray at rest. Deformity easily Soft tissue stabilization or
reducible on manipulation. bone procedure

Grade 4 Static irreducible Fixed VISI deformity on lateral X-ray. Not easily Bone procedure

reducible. Locked.

Fig. 4. The midcarpal shift test can be diagnostic for PMIC. This maneuver accentuates the existing palmar subluxation of
the distal row and disengages the normal intercarpal contact points. The examiner then moves the wrist into ulnar
deviation. As the wrist nears complete ulnar deviation, a strong clunk is felt, and often heard, as the distal row snaps back
to its physiologic position.

AREEITHTable 4).”

111 Clinical assessment

SREL HE BobygAdo] YAFA Q1 SA1RI clunking®} 34 WHAlsh= 553 F42 YYstth 18U BEEASH
7HE 55, &8 Aok EHY 59 Aok 34 S4%kE A9 WAL intrinsic MCI 750l 2 B0l 9l
A5 Wt ok 2 ARl v Q1 Aoy ARAEE @4 Hminor trauma), AE|Z0|E9] ARE-E-2] HElo] Q1S

PMIC o= S 19 A4Kmidcarpal shift test)7 7H S-831h 24H2] &2 Wi AeollA AAmxtel
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LEH|: Midcarpal Instability

Fig. 5. Dynamic dorsal displacement test: by AJR 1984, 143(2):361-4

0T S A HitjEo 2= &2 [ AR|ETNC 2= 3 ST ZYRE S50A SHEERCE FE
oA Afgo] Ao g oftTE AXIT) o] JHoIA EAoE AE HAE 7isHH ASHS] A2 upx|dof
A 23 2G9S ARET 992 AEEEA EAFA clunk @] 5% A FEEH Catch up’
clunk) (Fig. 4).

DMCIC] 712 9814 “Dynamic dorsal displacement test’”} =20 It} Louis'>®= fluoroscopy 3tollAl
B0 T SAO] S =57 W AlA(traction)?F AEA] ThE Rk0] AA] &710 ' F4-E B (scaphoid tu-
bercle)Q] AollA o2 FE 7lold 9 o] SO R ofd=t EAY, §-FE(Capitate)’t Fd=2] &
o= ofgEl= A g1 4= okl Sk3IrKFig. 5).
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111 Imaging

F59] intrinsic MCI F/AIA A4 282 HRlrh wehA @4 HAR= T U AlQlsh] $18) A1
o} PMICOA X-ray= VISI deformity”} Eol= 971 J=H o] 74 PMICOIA static VISI deformity”} A3
S 4 QA TR § &3 49191 luno-triquetral ligament rupture®} -2 thE 91913} 7ol W st
luno-triquetral ligament rupture”} Y= 7% LT ballottement”} U= 4= oW, S HY HARY Fluoro-
scopyS E3A clunking wristE ERIsH= Z 0 & JLEo] 7153)tt £3] Fluoroscopy S8 R AL FA] 29 H9]
HIZ9AFA Q1 22192 3RRISH= Alo] 7F4 =&0] Ht}. ArthrogramoA®E FAF A7AE Ho|u MRI ESH T2 19l
=< HiAISk: Hlofl ='= FA9E tE HRlo] §l= A9t B B A0S BERlvh 2w WE7 94 PMCISH
Aol A= diffuse synovitis 2lof+= E&3t oA} &
Dorsal MIC 7-9- VISI deformity Eth= DISI deformity7} B 4= 131 FA] 90l 7]&3t FluoroscopyAollA]

stress test & &9 o[ A8 A

av
=
e
p
50,
T
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Extrinsic MCI2 2&0] 38 A 9(dorsal displacement) ¥ I8} Z+gJ(dorsal angulation) HiL FArZo] &
o= o]Estal 5 Fx5H dct. oof et fRE2 R A9 W AN F35te] HFHoE 8F YA
Hrk= SHbo)] Q]R30 adaptive z-deformity S Xo]A Hch.

111 Treatment

Intrinsic MCI2 tiH{-& H27|E B3 9FY 7I&, A& splint, activity modification 52 Bl4&ad A R2E
A8y si}, o|2fst HEA X737t Awist 749 extra-articular procedure (radio-ulnar joint leveling), soft tis-
sue procedure, limited intercarpal fusion= A5} & <= St} Joint leveling < ulnar minus variance”} Q4
= 7%, radial shortening -2 ulnar lengthening& A|3ok= ] o5& &3l 21Z°F translation © EAZE A
Ao B8 1 29 289 snapping £9] & 4 Ut} Soft tissue procedures St £4J0] QlE= AQofl=
ol B&ES AIFSHEAY laxityZ} Y= F$ capsular augmentation 52 AP 4= Yot IHY Wrighte}h
coworkers 59| W2H &7]H 0= o]2J3} soft tissue procedure= H|524Ql X528} Xjo|7} gickar stgich!”

Fig. 6. Four corner fusion for midcarpal instability
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LEH|: Midcarpal Instability

limited intercarpal fusion four corner fusion 8- triquetrum-hamate fusion= AlFT 4 12 H(Fig. 6)

Extrinsic MCl+= 54 9315 99 2-29] corrective osteotomy= &9l A58 4= AtHFig. 3).
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Scapholunate Advanced Collapse

Yun-Rak Choi, M.D., Ph.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Disconnection of wrist kinematics by dissociation of the scapholunate joints, a condition of pro-
gressive instability results in advanced arthritis of radiocarpal and midcarpal joints unless managed
appropriately. Scapholunate advanced collapse (SLAC) of the wrist describes the specific pattern of de-

generative arthritis seen in chronic dissociation between the scaphoid and lunate.

111 Pathoanatomy

Chronic scapholunate dissociation creates a dorsal intercalated segment instability (DISI) deformity,
in which scaphoid is flexed and lunate is extended as scapholunate ligament no longer restrains this ar-
ticulation (scapholunate angle >70 degrees; lunate extended >10 degrees past neutral). Resultant sca-
phoid flexion and lunate extension creates malalignment of concentric joint surfaces, which results in

abnormal distribution of forces across radiocarpal and midcarpal joints.

111 Presentation

Not all SLAC wrists are symptomatic, but patients likely present with some degree of wrist pain. Pain
may be aggravated by heavy use and is sometimes associated with a clunking sensation during
movement. There is usually a decreased wrist ROM and weakness of the grip strength. Pain with provo-

cative movements is usually present like a scaphoid shift test.

111 Imaging studies

Imaging begins with standard PA and lateral wrist radiographs. Bilateral clenched-fist views may re-
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veal a DISI with a relative widening of the scapholunate interval on the affected side.

111 Staging

Watson describes predictable progression of degenerative changes from the radial styloid to the en-
tire scaphoid facet and finally to the unstable capitolunate joint, as the capitate subluxates dorsally on
the lunate. The radiolunate joint is commonly spared, unlike other forms of wrist arthritis, since there
remains a concentric articulation between the lunate and the lunate fossa of the distal radius.

Stage I Arthritis between scaphoid and radial styloid

Stage II: Arthritis between scaphoid and entire scaphoid facet of the radius

Stage III: Arthritis between capitate and lunate

Stage IV: pancarpal arthritis observed in rare cases

111 Treatment

Nonoperative treatment can include NSAIDS, wrist splints, and possible corticosteroid injections for
mild disease.
Operative treatments include:
- Stage I SLAC wrist
- Radial styloidectomy and scaphoid stabilization procedures
- PIN and AIN denervation
- Stage II SLAC wrist
- Proximal row carpectomy (PRC) is indicated to treat Stage II (but not Stage III) SLAC wrist.
- Stage III SLAC wrist
- Scaphoid excision and four corner fusion (which produces reliable, positive outcomes in pa-
tients suffering from debilitating Stage II or Stage III SLAC wrist deformity.)
- Stage IV SLAC wrist

- Wrist fusion

111 Other motion preserving procedures

Initially, lunocapitate (LC) fusion with scaphoid excision was reported to have higher nonunion rates
and surgical complications (averages of 30% and 62%, respectively) than those of 4CF with scaphoid ex-

cision (averages of 4% and 26%, respectively). With the development of surgical techniques and com-
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pression using headless screws, LC fusion has resulted in remarkably lower rates of nonunions and com-
plications (3.8% and 13.8%, respectively) that are equal to or lower than those of 4CF. Currently, LC fu-
sion is regarded as a reliable treatment alternative to 4CF in patients with advanced traumatic arthritis
of the wrist.

With recent innovations in arthroscopic techniques for the wrist, LC fusion with scaphoid excision
has been increasingly performed with improved patient outcomes. Initially, arthroscopic LC fusion re-
sulted in poor outcomes due to a low union rate (71.4%). Recently, a union rate of 92.9% was reported
after arthroscopic 4CF in patients with advanced scaphoid nonunion advanced collapse (SNAC) or SLAC

of the wrist.

111 Arthroscopic scaphoid excision and LC fusion: Surgical technique

Under general anesthesia and with the patient in the supine position, each patient's arm was pre-
pared and draped on a hand table and exsanguinated using an Esmarch bandage and tourniquet. The
patient’s arm was suspended in an ARC wrist tower (Acumed, Hillsboro, OR) using 5 to 8 kg of traction,
after placing the index, middle, and ring fingers in finger traps. A midcarpal ulnar portal was created
first, and a 1.9-mm video arthroscope was passed through it, after which a midcarpal radial portal was
constructed for use as a working portal. To excise the scaphoid bone, a 2.9- or 3.5-mm motorized burr
and pituitary rongeur forceps were used across the working portal. After excising the scaphoid (at least
the proximal two-thirds of it), the arthroscope was introduced though the midcarpal radial portal, and
a 2.9-mm motorized burr was inserted though the midcarpal ulnar portal to remove the cartilage and
subchondral bone from both the distal articular surface of the lunate and the proximal capitate until
healthy-looking cancellous bones were revealed on both surfaces (Figure 1E and F). At this point, the
traction was released, the lunate was reduced relative to the capitate in a slightly flexed manner using a
joy-stick wire, and the capitate was ulnarly translated by providing thumb pressure on the radial side of
the distal carpal row to achieve greater bony contact between the lunate and the capitate under arthro-
scopic and fluoroscopic imaging guidance. Then, a 17-gauge needle was inserted percutaneously at the
dorsal surface of the capitate, and a 0.9-mm Kirschner wire was inserted into the lunate from the cap-
itate for temporary fixation. When possible, one additional 0.9-mm Kirschner wire was inserted using
the same technique. The gap between the lunate and the capitate was filled with demineralized bone
material using an arthroscopy-guided bone graft procedure, as described previously'®'. Briefly, the
sheath of a 3.5-mm burr was packed with the demineralized bone material and inserted into the luno-
capitate interval via the midcarpal ulnar portal. The demineralized bone was inserted into the gap us-

ing the trocar of a bone biopsy needle. Then, the Kirschner wires were replaced with the guidewires for
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Fig. 1. Arthroscopic lunocapitate fusion in a patient with scapholunate advanced collapse (SLAC). (A, B, and C) Pre-
operative posteroanterior and lateral radiographic views and a coronal computed tomographic scan of a 68-year—old male
with stage Il SLAC of the right wrist. (D) On the ulnar midcarpal view, the scaphoid is dissociated from the scapholunate
alignment (Cp, capitate; Sc, scaphoid; Ln, lunate). (E) The radial midcarpal view reveals the cancellous bone underneath
the joint surface after curetting the cartilage and subchondral bone. (F and G) On the radial midcarpal view, demineralized
bone material (arrowheads) is inserted into the lunocapitate interval using a 3.5-mm burr sheath (asterisk) during fixation
with temporary Kirschner wires. (H) On the intraoperative radiograph, temporary Kirshner wires are exchanged for
headless compression screws. (I and J) Posteroanterior and lateral immediate postoperative radiographic views. (K, L, and
M) Posteroanterior and lateral radiographic views and a coronal computed tomographic scan 10 weeks after surgery,
showing that the lunocapitate interval has achieved a bony union.

the headless compression screws, which were used to fix the lunocapitate joint (Figure 1H). After ensur-
ing that the lunate joint surface was free of protruding screws, all arthroscopic procedures were com-
pleted, and any loose debris within the joint was removed using a motorized shaver.

After surgery, the patient wore a short-arm thumb spica splint, and digital exercises were encouraged
to reduce swelling. After 2 weeks, a well-molded short-arm thumb spica cast was applied to ensure a
functional wrist position for 6 to 8 additional weeks. Patients were restricted from moving their wrist

until a computed tomography (CT) scan, performed 8 to 10 weeks postoperatively, confirmed the bridg-
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ing of the bone at the lunocapitate interval. Wrist motion and progressive strengthening exercises were

then instituted.
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Elbow fracture
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Terrible Triad of the Elbow
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£ Hotchkiss= “Y& 454 (Terrible Triad of the Elbow) oj2}al sfof X g0 S F9|E stofof sh= 71
At FHje] S ERkeAolehal 5HlthFig. 1). o] /4= T HAMoA Hol= 3o A7|7F &7 fiZo] &
Qg Ao] ZhakE]7] H1, 2wl 1Ao] o], _TLXJO] kol S QI &/l sl F-A17F o ZAI7F AUSL
o, Ty 22 S]] tig A sh ofsl & & 7| 5ol AR e A= A FAEIL Sk 2 A
FAEIAE 91 A ol E 9] 1 WY, S5 A St ofF 5ol 23S gEo] 1S B
T2 3}

O_a
1o
9

i

Fig. 1. Radiologic findings of terrible triad. Radial head and coronoid fractures are seen with elbow dislocation.
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111 2A4=2| A9 1% (Coronoid fracture fixation)

AFHOT TYE7] B 95 THHOR 5 U 1L stk ool gotoL), AT TYE7] 24| 3
o e 247 8 245 Sl DR S wH ] asieh Tl ek 7] B89 142 S| 2
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S AA7} 7rsshd thF-E AW H(anteromedial facet)& Z3Fol=
Al 27 EHol & ]"rrj"]‘ WA HKcannulated screw)b} 243E 0183t 1ALo] FHHETKFig. 3). Ea7t vE Al o}
o] 1] BVsT A0 Whd A 9% ke Al AAE 8BF ZuE o83 FZ(iliac crest), FF
(olecranon)®] WeHEE =510] 7L A|FsH= AL Qe

Fig. 3. Anatomic plate fixation for anteromedial coronoid fragment.

Fig. 4. If posterior fragment of the radial head is not displaced, radial head plate fixation is feasible.
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Fig. 5. If posterior fragment of the radial head is displaced, replacement arthroplasty is recommended.

Fig. 6. Internal brace ligament augmentation for medial and lateral collateral ligaments.
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0|y, MM FA=7| ZE(Coronoid Fracture)

. Doornberg JN, Ring D: Coronoid fracture patterns. ] Hand Surg Am. 2006:31:45-52. Doornberg JN,
Ring D: Fracture of the anteromedial facet of the coronoid process. ] Bone Joint Surg Am.
2006;88:2216-2224.

. Hull JR, Owen JR, Fern SE, et al: Role of the coronoid process in varus osteoarticular stability of the
elbow. J Shoulder Elbow Surg. 2005;14:441-446.

. O'Driscoll SW, Jupiter JB, Cohen MS, et al: Difficult elbow fractures: pearls and pitfalls. Instr Course
Lect. 2003;52:113-134.

. Park SM, Lee JS, Jung JY, et al: How should anteromedial coronoid facet fracture be managed? A
surgical strategy based on O'Driscoll classification and ligament injury. J Shoulder Elbow Surg;
2015:74-82

. Pollock JW, Brownhill J, Ferreira L, et al. The effect of anteromedial facet fractures of the coronoid
and lateral collateral ligament injury on elbow stability and kinematics. J Bone Joint Surg Am.
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Radial Head Fracture
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21z5t: Radial Head Fracture

111 Classification

= & 249 EREE Mason classification®] 7P 98] o]-&& o] £t} Type I°] nondisplaced fracture,
type II+= displaced partial head fracture, type III+= displaced fracture with involved entire radial head
fractureo|t}. Johnston 1719 type IV FHE &9} B4HHE 3% F 28-S F716FtHFig. 1). shA|qt, gyt
Fgolqt oJ&Esto] FHtEE= Aty 2 /30 thet H7PL A& o] F0]x]X] ¢l intraobserver 2} interob-
server reliability”} ¥ ©d0] It} Broberg and Morrey 62 &85-9] A9 o] weh A EFo5to] type [ =
2mm °|H9] HAZHE, type [li= 2mm oV A9, IEHY 30% ol ZFRE B4 type III = E&Z4, type
Ve FE R g9} Stk 7492 5199t} CharalambousS AHAFLE CTHARS o|-&8K= EF-2 2 part partial

Fig. 1. Mason classification of radial head fracture: Image from Terrible Triad Injury of the Elbow: Current Concepts, JAAOS
March 2009(17)

Fig. 2. Charalambous classification: Radial head fractures are classified into 2—part partial articular, comminuted partial
articular, comminuted complete articular, and isolated radial neck fractures, all of which can be undisplaced (U) or dis-
placed (D).
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articular, comminuted partial articular, comminuted complete articular, isolated radial neck fracture=
e § o] Yl 7IAE vl fet M2 o] E57o5taL UtkFig. 2).

111 Treatment

1. Non-operative treatment

1) Indication

H4 9] ZHolv B9 Wollg fUohA g Ao A9, T 277 AL d= vl AEE Ak
S £ 4= Utk oPA7EA] ARt 71E2 glov, A9 249 AS ety o s AR 25% kS A B
_]

2mm 5] IS Holi= B 154

2) Technique

27 WAL T A e 4= Sl 583 Ho)7] whizol]l YRFE S = immobilization 717 157Y
njgto 2 skl A3 B 2(long arm splint) 113 Sot0] 2Ae] 550]
A3 B 5 BXV)E 283t B2 2R & AXAE WA= U7 MAA A WES ASL A F 6

A AT BESE W9lo] BHe BET Gt

2. ORIF

1) Indication
WA FE 4 Yige2 ity o s IAHO| 30%0l g2 S 3%, 2mm o] BE A 4 7MY |
A Ard 4= Qs ol B4a7t Aeh M9 249 Aol 8 F ATsolU 8 F AAleS AT 5= 7]

o] 1 ARgo] AgH2]0]7|+= 5}A]qt on-table reduction technique 5= ARg-5t0o] E&7} A5t Ao = T

2) Technique

A 29| HA-L soft-tissue attachmentE FAIH A 2RI sty A& 9 Axgt vgo=z 2
3]ESk= Aotk Foll= Charalambous 9] £77F #EA A& 2 WiHS sk=t TL°] dch. WA partial
articular FE9] ZFE9| 7L XTI} JRE Q& F9] anterolateral quadranto] §X|5}aL 917 W&ol LCLO]
intactdt 749~ common extensor split approach”} AloFetEo] -2]51t}t. Bone fragment©] €01 = peri-
osteum 59 soft tissue A4S F|ASFIAA] dental picko|H small K-wire & AFE5H] reductions Al 343t
o] W} bone fragment®] impaction®] 2}°] depression® 7% intact radial head £ scaffoldZ 5} elevation
2 AAFH, " Q9] Wt olecranon ©|Y lateral epicondyle 2] bone< ©]-85} bone graftg A|¥T 4= Ql
S8R 1L F2 1.5~2.5 mm headless screws & AR5} fixations 3t Complete articular ZE[2]

T4 ik o2 ECUS anconues interval & 3l approachE o1, THEHS A8s] &3 A2 HEH9]

o
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21z5t: Radial Head Fracture

Fig. 3. The safe zone is a roughly 90-degree arc of the radial head that does not articulate with the ulna in the PRUJ with
full supination and pronation. With the wrist in neutral rotation, the safe zone is anterolateral.

Fig. 4. On-table reconstruction technique in entire radial head fracture. Fixation of the fracture with a low-profile mini—
plate: Image from On-table reconstruction of comminuted fractures of the radial head, Injury, 2010(41)

28| A screwlt K-wireZ 1142 §t 5 plateS AREsto] 252407 7174& St sHA|EL articular sur-
faceE ot reductionst= Aol oY1l & JFe}t & 5o o5k tfdd el plateE safe zone(Fig. 3)
of “getstA A-8517] ofHTh
olo] FZoll= WHEHLS QJHofA FEsto] 1A H plateE ARSI fixationdh= on-table technique©| 4
ZR=]al QUeKFig. 4). ESH 2471 AokR] 92 -2 headless screwE headollA obliquedstA| o BFaollA 425t

15
of fixationd= bouquet technique©| 27]% 1 It}

3) Outcome
8F F Z49 2101 T FJEs 9 i Aaks -2 W5 w6 Esser 52 Mason type 11, 11T 8

A ORIF AJgat: Sajol A L AT Ak Husyck T FFE gt 1Ak
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=7| &4o] 54 Mason type IVE] %ol 69| 5 2904 A&l BRI Harsto] o]of tisixe =
= B FE dof kil Harsieith Ring 52 TAWS] Z4Ho| 37] o[ A-folle TEA HEE0] A4 22
AIE 2T 4= okl stk oFA|Th Adrian 52 E47F g 2Exjo] QlojA = A
duction)& AMESH0] 2451 ATE R = ST

d

o2
=
Q] HJE<Z(on-table re-

3. Radial head excision

1) Indication
8 F dAeS ZAoL} Qo] £4Yo] FRHIE|R] k2 “isolated comminuted radial head frac-
ture ol A8l & 4= Sl A& WRolth & F7F O] 23441 Fs) FHRE]7] wiol FEo] E9HY
o ARl 8F F AAleS AT A T B0l AgtEo] 4] g A ATE AT & Ak 51K
9t low-functional demand®@A}e] 71 o] BHHE 4%, thE A= Wio] Aufigt -Loll= A= & 4= 3l

ARt $2 Ao oA Utk
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2) Technique
T F AAES dE4 i 9 3a4% vy B 7Msob, TEE B

splitting < 53] L3ttt 8% F+= head-neck junction F-9JollA AAotH, AA| & AR S|U-3]QH AAE
o 8F LHE AAHo] HET FEok=A] AASH B7teof gttt o] & Bl 9 3330 FE dAdo] WA

?l‘:]rtq anconeus interposition arthroplastyS 123 & 4= Qlt}h. E3F 334 B9FgA AARS S5t 27170

oﬂ.

OﬂTL:_‘ common extensor

T 8F F AgHE 4}lo] a3 Aof tigt H7h= sfjof i,

3) Outcome

w2 A =0 st vlol] 2 isolated comminuted radial head fractured|A] 8% & AA&C] d3ik= &

23t Holth Antuna 5+ 26789 4041 R[] mIvke] B4Y 8 F T4 SRl i 7] 8= F AAleS AlIY
Skl 159 o4 FAIRE A} 24704 F7HAQ1 & §lo] }—f—@ TRt A9E AQIokarl Barslth. shARE 11 9f o
2 A H|wet Ao WEW 27] 85 F AAlke Hoh B1ad AR 9 iHeS Soto] HeE o 22 4
e dolon, HEPY T 2L —’F— UL E_]_O]'o:h:]' 5, 8% 7 AAled FEe] B0 gl A &

4. Radial head arthroplasty

1) Indication
8F F a2 134 B 4 YWides A3 170 o]y B3 88 F STEoA dA AEHHe R
HuE 5 2 St 2ol MRS

AREE T R 8 F EAle & 2Pl R E MY B8
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21z5t: Radial Head Fracture

Fig. 5. History of radial head arthroplasty: innovation, revolution, evolution : Image from Radial head arthroplasty: a
historical perspective. (2018) International Orthopaedics.

Fig. 6. The Acumed RHP (ACUMED, Hillsboro, Or, USA) is the first anatomic implant designed to replicate native radial
head geometry: Image from Radial head arthroplasty: a historical perspective. (2018) International Orthopaedics.

2) Technique
2T F AL 0H7|7HS AR E%% Aol RHEolAHA ‘?-_WOH 21 ItkFig. 5). Fol= SiFSHARl 8F
7ol It AQl Hge A W sfRehs ool AgEE AE ] e AEloltHFig. 6).

8 F s v w7 5‘]@%94 S5l wet 71 o] 254 Aolshr e sHAINE ot 22 A ' YRls
webA] Alggsfof X|8hE9] A7 =olof W AmES £0]11 § £2 FETE DS & Ut HA ATES F7]
AL THS WEYolA ds] AT FH eFolA HA] ZYste] 715 Z2Ask= Aol £2H, ol elliptical
shape?] anatomical implantZ} °Fd symmetrical type2] implantE A8 ¢ smaller diameterE 7|22
Sh= o] implant®] overstuffings A = U= Wl =9 27171 & A9 wEdolu HEes Al &
= T 5 UHFig. 7). FHAR 2eE9] Fo] 22 29 33F ¥4Eo] coronoid tipolA 1~2 cm distal
of Yx|starL Q7] w&of| o]E 7]& 2 & h= Alo] £t}. o|uf medial ulnohumeral facet ©] parallel$Hx] H7}sk=
o] 228 & 4 Q). YHFA O & medial ulnohumeral facet normal anatomical variance W= 7|02
4710l FE5sit AgEe] o7t U 2o o] ERMAS e 4 9loH, o7t v o wEd
o}, IELF Al Ao, 552 8T 4 ot vpR|Eog F7] A%o] FHW trial implant & A5k fluoro-
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Fig. 7. AP (a) and lateral (b) radiographs demonstrating capitellar wear caused by an overstuffed bipolar radial head
implant: Image from Radial head arthroplasty: a historical perspective. (2018) International Orthopaedics.

scopyslolH -} 1go] WEeE W BIIL IS

o
%

)
°
e
o

3) Outcome
2T % i@%Oﬂ ofet 7] 4] ZIRs ob QAT £7] A AThe iR WS vk Bago) Wek s
< 5= 4 F 109 ool &2 2 A9 A 3o, SRk AR RZ] &4o] Uld B9= 97 £A4

ko AHog E’_HI’_ ATt Grewal 5 26919 8= F+ &4 =2 A =00A modular—monopolar prosthesis
with loose fit systemS 0|83t Q& F X3S Al 2 4] ZS|

TS AU Hrskglom, 5ofofA] Fro] T o] T oY T/ /It E—T’j} ‘:]r. Zunkiewics 5
29919 Q& T EAZd SAMIA] bipolar prosthesis with loose press stem= ©]-&5t] 2& F+ A|e&S A5t
A3} H MEPI 92802 QiAo = ghEg vigt Aykg d9lor, 2904 £33 overstuffing 2 & {15}
Ag=zo] QsItta Hskolt}y. 85 F X|ehe & 7] 239} A3E radiocapitellar arthritis, stem osteol-
ysis, implant failure]] 38t A7E00 oIA = oAt finding S0 YA 2} A o2 Aol BA| gtk=
AG-50] Wit Popovic 52 5189 2L fixed bipolar implantE AR&51o] 8.4 FAISH Ax} 3704 YA
ST ABEA| %= AP osteolysis7F IEEH AT 5H1.0H, o] Aol EARY] A} P A A1 AvdS
o} otk o] St implantE AR 9 F9E dflof stttal B 7513} Doornberg 6= metal head 9] A8}
A4 capitellar erosiono] HiAE olet TAE S LAY HLSHA] LARE over-lengthening 3fof gt
TR stk

1%
8F T FUE| Fa% oR} S} B4 TxBOIY, 8T FO| BEL 5T, I T 2UEA L FUE %
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21Z=st Radial Head Fracture
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Transolecranon Fracture-dislocation

oM
ok
ox

MH>
Rl
oot
=}

- 9] olecranon process} trochlea notch®] Z&o] 9 HLF HA7} trochlead] thsf A Ei= T2
2 gEE IH
- 24 BP9 (Intrinsic bony instability)

- 24 £*H(Axial loading injury)

11 E4

- ulnohumeral joint®} radiocapitellar joint®] Disruption
- Proximal ulna fx

- Basal coronoid fx : III > II (>50 % coronoid height )

- Radial head fx

- Collateral ligaments= A2 FA%.

I EF
Anterior Posterior
Radial head fx Rarely Frequent(35~100%)
Coronoid fx Usual(50%) Always(100%)
Lateral ulnar collateral ligament injury Unusual Frequent(50~66%)
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UM Transolecranon Fracture—dislocation

Monteggia lesion

Transolecranon fx dislocation

Proximal radioulnar joint Intact Disruption
Ulnohumeral joint Disruption Intact
Focus of surgical reduction Greater sigmoid notch Ulnar diaphyseal fracture

2) 24+ B3 Jupiter subtypes for post Monteggia lesions(Bado type 2)
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=2 3 =7

- Posterior midline incision
- Tension-band wiring

- Higher failure rate

- For simple, noncomminuted transverse or short oblique fx

- Plate

- Require additional medial/lateral plate

- Both reconstruction & limited contact dynamic compression plates

- Pre-contoured plates

Coronoid or radial head+ olecranon fx&

2] 27k59 ol o] BAT.

IS8 S
QT2 AR} oA 3 A9
- AZ2HE £ (Monteggia equivalent)
- ZHS 53t Ligamentous FE 2 Zi1o] HH

JTESNER:

2%y

- K-wires with tension-band wiring
- Screws

- Plates

- Screws and plates

TAS] 91tk mEhE S Bl At

o

21t o]t Azdo] WA eke.

A

A%

L

flfo
il
filo
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UM Transolecranon Fracture—dislocation

- Wiring and screws

- Resection of comminuted olecranon

HEEER

- Radioulnar ¥Al= FAE. 3&5F SZZolY SHEAY &4 5ET}
1) EEH

F i 92 Exhio] 29It
2) |2 24

Olecranon, Coronoid — Radial head(Ligament) — Hinged 2|14

3) 1%
Simple Comminuted
Olecranon fx Tension band Plate
) K-wire, Screw . . )
Coronoid fx Plate Reconstruction using radial head
Radial head fx Screw or Plate Replacement
Persistent instability after fixation Hinged external fixator

Fig. 1. Anterior transolecranon fx dislocation
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4) EQP8Y0| X|&k|= 32
- QT AA|

T

- coronoid fracture 117 Alx

— Hinged External fixator

Ao A] &4 Irssolu 1 oA

oluf, polytrauma, open fx, compartment syndrome®] s8H=l+= 7%
9.5 w19) Alzto] o Alska, Aash 24 otk

Fig. 2. Posterior transolecranon fx dislocation




UM Transolecranon Fracture—dislocation

112z

HI XA =8

CESESEZH I T
- TBW(50%), semi-tubular or 1/3 tubular plates

- Coronoid, radial head, capsuloligamentous FAj

- ZHHESOlA 1 Al
N ESSES

e 243 B 249 AolE B4k, o Zdoletal shEEke Y9 AF(oblique pattern)O|2HH ten-
sion band wiring® 2 th= DCP, (not one-third tubular plates)”} 3%t}
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1 2%

Al = 0|83} trochlear
notchE sfFe& 02 IYA|7], 27| TELES AI7IH, S AT A, FHE3N FE, 14 53 THO|

ATk,

Transolecranon fracture dislocation 24 E?P84& 7H] HHOZ plate®} screws
5
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Posterolateral and Posteromedial Instability

g d

FHA0l 39 £49Ql S48 (axial force) T AL 3] (rotational force)= THIRE FEfQ] &} AR =
2] £AS 7S 4 QUt) o]& o|2& 07 EESHH 1) valgustforearm ER, 2) valgus+forearm IR, 3) varus+
forearm IR, 4) varus+forearm EROZ U= 4= Ut} SHR|TF AL djHska 0 2 QJ¥(cubitus valgus)2h=
FESHE EAS w11 Qlo] 7 S5t - &4 FEl= AHA FEQ valgustforearm ER €40 2 axial force
of = U&9] thel &% &A= 721 o]o] BHHE= rotational forceo] 23 ML} Q31 M E= 714
9J3t ICL complex® overlying extensori=829] €4S 714 9% posterolateral instability 7]Ho]H thgo]
varus+forearm IR €4 7149 9o 2 G402 215 S5 Q| EdA|(lateral collateral ligament complex)
£ AET] AYE9 24 Bk TS 31A 9P (posteromedial rotatory instability; PMRD)7]%
07 t}2o] Varus+ forearm ER7|Z 02 T 0 SIS E719] 7|Ao]H valgust+forearm IRQ] -9+ AA}
O] A oF4] TRt B-+= /i

1225 3H 28
Eduard Albert7} 1881d A 34 g+t S8lE Egt o] F o]} &g B2 Havk lojgteh 1991d
O'Driscoll 915 S5 JIH(LCL)S] &5 7|41 oo 2 Qls)| A-Aet 9] 34 ofgd=17} WA¥stal o] = ]I3]
ojFH o E Q-4 WAL BT WAL 51310 o|F $9I5 3 EPY/dolzt stelth. shAIEE o] of2] £
A Bl QS S S5 QA B9 ofvjel 85 FE Q9 22 9 S5 Y] tE H9jk £ FolE 34
EQPgAdol| Holstchar gl A it

B

1) gl

Fae] 5912 31 B 9 23 Qlrje] ) R0 WAlsH: 208 Felx|3 gk, g B 99l
2 231 97 F SAE 95 S Qo] BT A9E st S5 ol A4 QaE o WSk Sk
279 1~206ueiol A BAISI A0 PelA Slol, W S5 Qe kb2 FuEETA St 9 &%
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(Lateral ulnar collateral ligament), ¥ 2|& &% Qlth(Accessory lateral collateral ligament)2 4%
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F2IS: Posterolateral and Posteromedial Instability

A
:

9 QIthe] g4 HALE Hdll 45 A HAKScreening test = €7 ol & 4= 1= AARE Tabletop
relocation testt} Pushup and Chair apprehension test”} Qt}. Tabletop relocation test= ZEA}7} B4} Qhof]
KA EARe] S BARE F0L A Q3]HSH AEjolA Fbdo] 952 oA sHHA AlS= Aol Tws 17|
S FEo] oF 40 A 235 w7t 55 A Frdo] EE P o] UEUHA Hok THA| o HHE:
SHAA FARPZE A &7F=Ne® 98 75 AX[siFH ol2ftt 55 Bty o] ARMAA "ok Pushup
apprehension teste= EAP7F A4S 9314, T of7f || ofo R HEl A2 vigout ¥ A1 TEs 17|
S T o T3S 5] AH|E FASHAY ARA g7 HA8SHA =9 Chair apprehension test= A7 Hgk

Q|3]H, T o7 Y] o d o= Hejal T o|-gsto] oAtollA] dojud & uff T2 5] A & FA51HA
AA] 7L ASHA| .

—‘: o ml

o1& 314 B4 AAKPLRI test)E B3l SIS T = =t T viEol] 55 Al 72 AeiolA 22
Z] HE S AR A1) HEjEo] AA FHES 233 AHiollA AR g 02 Ak Rl viti&:
o2 ok-3l91d A7l T A A FHEE AFAIZIE oF 40 2 AEjoA 8F F7F FO|E0F ofdt HHA|
AT EEET QTFOL A% Afol7h 2ESHA Bl AS W2 5 9lo oA FHEE SAIE o o E |

T57F AEEAA W6l clunkE B2 & Atk $915 31d B9 HARE A1 o) 2915 31 ERFEA
o] = EAoIA wuj 2 FoJAA & =(muscle guarding)o] TEE7| = 5 o] T3t Y AH0E WS
AHapprehension test). SFATE 9]4]0] Q= EAjoflA] Tol= 3] %J A AARE Bl 25 I B4
FRISk= A2 47 ghor] w2 ARet TRkl 49- Al ulH spoll A= ERlske Al JE F9-& Sl

=
&

ll‘

(3) YA HA

o AR AARY HIRE A o] BEEY 1S ool A2 HE ZHoY 4F0] FoSE EE
(Osborne-Catterill lesion) 2 Q@ ZFofA & A&S IS 4= Ut} Ko} BIARA ZHAKstress radiographs)= &
SHA ol &2 = Atk 2915 A BQMEA AAN T HlSHA AL Tt S]o)d o AEjolA e SE T

AP ARIOIA 8F o] 34 ofg=tet e A4 T 7o) YolAle 47e gRld 4 9o, g2 yRiow
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Dupuytren’s Contracture

of 4 2

St gy elat

Supg ARZZ]9] L& WL 7|20 o]u] 7|&H vF JAAITE 1832 EFA9] Baron Guillaume Dupuytren
o] 1 underlying mechanism& #2 23t o, 4459 o (palmar fascia or aponeurosis) @ $Z|OJ| 4] Z
g v} HI7HA 5 Aol Hehe A HdH. A wlRolA = GRokrl wlskRZ| 5o ofs] ul o]
D}%A] =™, pitting E+= dimpling @45 Hol7|k gttt et ¥Rl A At Scandinavian e
Celtic TIZ0A49] 7}580] Q11 autosomal dominant FAFFCE B EQon, Est AFge|E, SA, AA
Ak 7S i, ¥HEAQl 59| 2R 9, Em WHEARQl £AHY To= Ql8f o] HASRITHAL U= A Slch

404 o9l FET = @S olA EH}E}U% HARO A of Rt T} SH o]} HAESHAL FAERIE H Tk HiloA
Aoz e} A7) Wt SAEo] HE YOS RE (d1sta1 palmar crease)ollA] Al&Fsto] A 4, 5 A0 &
H5tar &uiet ol mjsto] 7HHe 554 7“401 FIAE SROA S HAHH o2 HgE At AER
FAEO] A 4, 55AE Bl =N SeATET T—_LHZFJ:}@ 9 23 152 o |3t Bl = 5=
&0 @504 wol WAdths Bk Qlrh

0|44 Dupuytren’s diseaseZA] Dupuytren 752 Hol= AL 5%0A= W& SR F1uko] 12 Hol7
U (Ledderhose disease), 3%°A+= B4 4719 A3} (Peyronie disease)s Eo|7|= Skt ESE XA Q] vl
FojlA knuckle pads 7} T&E+= A& Garrod nodulec]2kal Aoh=t] o|&st 39 FRAF o Z HrAslo] At
= ﬂﬁp‘ RAo= AHA Q.
FolH T 4gRel £22]9] ARl Talfascia)oll TRt FHHl2 el A4z 719 H|SskH BAQl o} cords
FHIZ O] HEhS 355 ofdol= Ao A= TS Hotal A BaehIe] &442 XAkt 4= Jle 1otk

W

TR Tk AA HEH ASOE U=, A5Y] 22 4 (palmar aponeurosis) 2 & Dupuytren
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AgoA F2 == ¥, A59] T2 S 91 -2 91X 9 £A51e] Dupuytren AgtoflA 2 IIRIEA|
U= Zo] AutAQl Asflolt}, IR K palmaris longus)?] AL ZRE|A A4 Qo] F2E Hol=1|
pretendinous bandg F4dsk= $4-Hlongitudinal fiber), &9 L A 4FE 27K Ik G4 (trans-
verse fiber) @ A&7} A0 Z9hS AAo|G+= 2] Ad-{vertical fiber)Z Yol A tHFig. 1) Y9 455 F
oflA FA=EE 29 dproximal transverse palmar ligament)+= pretendinous band 2t} & 212 x|
271519 Dupuytren A4 AFH 07 HAHE A= ko 7] ZofA LW #HAN(proximal commissural

ligament)?} AAECE Y F48E natatory ligament = E219H 4% AZ(abductor digiti minimi)

Fig. 1. Normal palmar fascia ( from Neligan Plastic Surgery Vol. 6, p.373 Fig 17.1)

Fig. 2. Normal digital fascia ( from Neligan Plastic Surgery Vol. 6, p.374 Fig 17.2)
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=== Dupuytren’s Contracture

Jé—&i JESHA sh=d) (Fig. 2), Cleland’s ligament»* AHHRRAo| A SH o £0F 1
Az O T ol AT vl Zofl Y2151 Dupuytren 7504 A EHA o= T2 L4=A Ut

HejeA o 2= EHEure] vhddSagol ogt AA|xA]9 Bl 5 Holed|, Ao SATt
type 111 ZHA19] &Zjo] EAAo|t}, ZFH type IS AAdok= 4o (myofibroblast)”} Dupuytren &
Zlof| wo| B35}, prostaglandins ¥ Ao oA ZARONER ] BEIE EX5k= TGF-4 59 o2 A%
AAKgrowth factor) E3F ¥ oH(fascia)ollA Bo| WAHHFig. 3). Glycosaminoglycans, matrix metal-
loproteinase®] 57}, free radicals]| I3t v|A|QIA 5% =0 Wdd| Hosk= Zo0g IHA Qo T
DNA microarray©ll 2]5F musculoaponeurotic fibrosarcoma oncogene homolog B (MafB)2] -F-4 Q1A%
954 Sk

Dupuytren Agke T4 39A19] g2 AR (1) S2471(proliferative)dlle Aol 220] A=
8831854 (fibrinolytic activity)°] Z7F=o] 9loH, (2) E87](involutional)olls ZA-GoA| 7} Hidslo]
AASF nodular thickening®} 7] #EG=9] FARS Hol= nodule-cord unitE FAI5E0] A-ROMH Y] stress
alignmentE &S & A "t (3) 27 (residual)oll= 2- Q] F7171F 241 acellular fibrous cord® WA=
gl type III E2Hlo] A|&2 082 SAEo] HAA O = type [ IO = HiA|HTh

Fig. 3. Cellular, molecular and collagen conponents of Dupuytren’s disease ( A/M, actin and myosin filaments; ATPase,
adenosine triphosphatase; C, collagen with triple helix; Ce, centrioles; GAG, glycosaminoglycans; GF, growth factors;
GFRS, growth factor receptor site for tumor growth factor beta, epidermal growth factor beta, PDGF, platelet—derived
growth factor; J, gap junctions; N, indented nucleus; 02— oxygen free radical; P, pericyte; RF, ab,B1-receptor/fibronexus
attachment site. ) (from Hurst L. Dupuytren’s disease in Rehabilitation of the Hand and Upper extremity, Fig.22-3)
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A5417] 2] fascial structure (A% FZRE)ES corddh= WH O & HSHA| Bt retrovascular cord

L AgEchEe] uinol $X|shl slol BASHAL ShAe SIAo] ALY 75 25k rkFig. 4).

RN

Cleland’s ligament+= 2% HHEX] &0 pretendinous cord’} S5A AL 1152 Z#ok= 8 Q2lol &

. o wmu

t}. Spiral cored: pretendinous band, spiral band, lateral digital sheet, Grayson’s ligament®] 2|5] @4=

Table 1. Fascial anatomy of Dupuytren’s disease (from Neligan, Plastic Surgery, 4th ed. VI. Table 17-1.)

Fig. 4. A. Normal palmar and digital fascia B. Diseased fascia in continuity with the pretendinous cord C. Other common
fascial disease patterns (from Campbell's Operative Orthopasdics, 13th ed, Fig. 75-3, p.3737)
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<4, ST AdEHTE e viFEEo] dAFolies 8500 AR spiral cord®] 54, A8

o] A]9] T 9 B55O YIS HhFig. 5, 6). Al 4, 57RO T F= AFSUTHLS] Mt F2 A5 1)

Fig. 5. A. Normal fascia, B. Spiral cord produce medial displacement of neurovascular bundle. ( FT, flexor tendon. L

lumbrical. NVB, neurovascular bundle. SC, spiral cord ) (from Campbell’'s Operative Orthopasdics, 13th ed, Fig. 75-4,
p.3737)

Fig. 6. Spiral cord in Dupuytren’s disease (FT, flexor tendon; L: lumbrical;, NVB, neurovascular bundle; SC, spiral cord)
(from Hurst L. Dupuytren’s disease in Rehabilitation of the Hand and Upper extremity, Fig.22-6)
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Fig. 7. A. Normal fascial anatomy of the 1st web space. 1. Distal commissural ligament (ligament of Grapow). 2. Proximal
commissural ligament. B. Pathologic anatomy ( from Neligan Plastic Surgery Vol. 6, p.374 Fig 17.3)

FollA T2} EEAT lateral digital corde SYATERY] 752 o7& 4= QIthTable 1).

A 1 $A7F T3 Dupuytren A4 HH == proximal commissural cord (proximal transverse fibers
of the palmar aponeurosis@} I<%E)2} distal commissural cord (natatory ligament?} A4S F4dsHH o]
= Al 1A WA 52 2HokA Fot (Fig. 7). F419] pretendinous bands= cordE 375t S5A1HE ]
T5= op7[Rlt.

WIS A3 AISst7]7F ol FANE T52 =otE 1l 470] AELE QlofAAY SAA ARE A= e
o, AAH o2 HR3HE cordE Aot 4R T $A1Y 752 2ol Aol EAoIth 52 TAY] XY=
L A 7|70l 98 AHE fAISks 5, ThdRt S HRIvh XekE SR1o] SAIE A wdt
, 27191 47852 A9A 75 F910IAM dimpling©|4 pitting®] W&V shaL, 47| 55
StHHugh Johnson sign). FAA 0 E 244 B SAE Holot A0 1502 WHSH
= TR RO ASEL|oA] WAYsh FA|o71R] 0|27k gt} FpAlERRlolA Y] FE-A
422l spiral cordo] 2t A o] WIS AR} (Short-Watson sign). ¥4 <1 cords+
591 & AYATEE Aoks A= EEAN SRS A 2580E Eo7|k ok, 5
, 2B &g, aFHYo| &5 o] Y= BT 5ol EHE 24t SoloHAE ZHA|EE L] HiFoA
knuckle pads, & Garrod’s nodule> Dupuytren A%+ $x}0] 15%0fA4] HE=t], $5o] F=4d %
q B83Hex. Ledderhose’s, Peyronie's)= SASICE oRAE SR04 9] 52 WHAYo}A] =t}
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FEo A TER A= nodule?} cordE IESILL tabletop testE B0l €7 AT 4= ey, AEAHOZE=
Camptodactyly QA WES 1= ST HES G1= Volkmann's ischemic contracture, & 7345, desmoid

fibroma, 2874 <99 501 3lem Gk At 24 HA 52 =2 83t

] B3

A 70| B4 HYPH e} A5 WA =N 77|59 Pt TRk d Utk

27| Ag= AHEO|E FAL E2]X] &, ultrasound therapy, external bean radiation therapy 52 ®Ho]
e o=

A7E £ 4 QAW Dupuytren’s cordstt A o= G} gle 702 dEA Qo
Enzymatic fasciotomy®A] clostridial collagenase+= 0.58mg= 0.25 mle] 34 Hof E|A|A 25-gauge?] F
/\V] ARESh=t(Fig. 8) FAHECEE 74 BF, 55, ¥, &4%, =4 XA HIE, o 5ol HuEUA|g
% glo] Al&stal 2191 avkE Hol7] hhizol 543 2] HolA At cordE Hol= SAolA Addzo=z
P%% T k. SHARE, FEAAIE EESolAY HERE, A ped AP 84 Follh= |77 €4
AR 28 Q7o) A7 % oh o]2et HE A A& Fo| AU F ol A0E dTA Qirh BEHQ

AL, wHAO] B a4 9l clostridial collagenase AR Y 50] HAlE 1 ity AH|Zo|E FAIQRHS B35 5

Fig. 8. Collagenase FAI2%(from Hurst L. Dupuytren’s disease in Rehabilitation of the Hand and Upper extremity,
Fig.22-12)
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A 7R 0 2= dimethyl sulfoxide, vitamin E, methylhydrazine, allopurinol, colchicine, and interferon-y,
of gt A4t %18y Fofl Uct.

ATA FAF AE7ME (Percutaneous needle aponeurotomy, PNA) 25-gauge FAF B o]&5to] 1%
lidocaine with 1:100,000 epinephrine, 1ccE FU3 & 755 0] Q= cord FHE XA =
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o] QIth zig-zag A7Ho] Aol 71 @] o182 4 rHFig. 9). tre] FENE ol 8ot e g

Fig. 9. Various incision for Dupuytren’s contracture (from Hurst L. Dupuytren’s disease in Rehabilitation of the Hand and
Upper extremity, Fig.22-9)
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thdho] &xlolo] QEAsHA e 4= Qltt &2 B o 2% F7 subcutaneous fasciotomy, partial fasciectomy,
complete fasciectomy, dermatofasciectomy, open-palm technique (McCash), fasciectomy with skin

grafting, 9%, e dAle 9 ¥ I4E 55 AL 5 AKFig. 10, 11).

Fig. 10. Complete fasciectomy for removal of the pretendinous & spiral cords.

Fig. 11. Partial fasciectomy with transverse incision.
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sajo] Lol 21gl, 7] 9l 4320 7] Ape, 4o we] e, 2R of B

et O] e
o] A% AEf 5 o8] 291 st AEsto]of Sttt Partial (selective) fasciectomy olu] A%&H cord %3
Tk AASE] Whizoll ©F morbidityZt HoiA 7Y de] ARREE Whiolth &3] Al 554419 B E350] 40%
oJA; A3t ¢ A& 5k FE ot Fasciectomy Fo ZF3-=0] A&Ee 749 W8 E7&(oint
capsulotomy)< 25}7]% 3t}

F& Fole 7hse 3 EE] WESA S ARste] 52 2710 Aistie A 1 S835Jt. CollagenaseE A
L5144, percutaneous fasciotomy= A3t 73-5- soft, bulky dressing @& Z@3t AR 7165+ Zlo] £11 3
YTz AFARN 7 FA UL ERB. &5 3-471d7HES ofttoll Al AJe o] 52 RAIRITE Fasciectomy
£ AIYS AS, SR FEE ol 8sto] A B 2R EEE EJEH?I A1 %ﬂ]i A &% 3-5UAHE
Ae 583, 7648 &5 AFShke Zlo] £tk mjFo]AZ AJggE A9 SYAZIAI= bolster dressings 44|51

v
A T e A
ke 3’4* , =25 9 A AFEHPLe] &4, BIHS] 5553 (complex regional pain syndrome) 59
AJsjofo} g,

=% °] }219l &7]2+ skeletal traction, wedge osteotomy, total volar tenoarthrolysis, PIP arthrodesis,

amputation 5= Y82 & = 9t}

J-l)

111 Author’s preferred surgical treatment method

The Surgical Release of Dupuytren's Contracture Using Multiple Transverse Incisions. Arch Plast Surg.
2012 Jul,3X4)-426-30.

AAR= multiple transverse incision 53t partial fasciectomy €7|5 A335=t, o]+ minimally invasive
technique®| YO A mjF150] o2l 7hs/do] Ark= Aol 312™, Dupuytren 7-59] X|& 291 “dgt
O] & AgHt= £ 7159 S TH7 & 5 Utk HollA] HagY] adlE SOl WSS Rt AE

A Ut
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0{==2f: Dupuytren’s Contracture
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Volkmann’s Ischemic Contracture

o
492
Weged elat

T4 TESTETEE ZH T 5 JHRt AAl) 2 AR Al 3%, tl(compart) W, 2240 57} 5HHA
T W 249 #F7F ASHE AL, 1t AE7E A1 HEA rRUE WR ARZA(GFE L5371 417)0] AL EHA
Ul 54 32 S5 0E Aot of23t 59 oy &5 518 & 5= AIRE Wjof 'dsk= nhaly 15
(paralytic contracture)o] tfsto] 1881 Volkmann®| A& E 15} 1L, o]% ol skx}Eo] AojQ} Aolo st
of H1silt}. 8 S3to] WAYEH 7] ZthAlgo] A1 S Aol 7F F okt o) 7P WA, B SlsHA &
e WA =, YA 9 ARSI o olERt AdRate] X A= 280 5, o 7]*1101 A=,
T10f| wE E o] -50] A= o] ojghE Ao AZet 7154 AsiE 2ot k. 4172 =0l Hlsto] o
Z AYAE Fo viztsto], S7HE ool o eEH 1 FH 252 ARst A "H”ﬂ AR E dé“ AL
B 721 A1 mhe], 47 A4, WM 552 8 oMl Ert Volkmann S184 52 §4 79 97 A4

Al A= =4 GAY, EFES A& F AR 531t A17o] AdRatEo] £7, AA] 7]5l At %LOH% H71= A
olth. $4 FE5F Volkmann S84 #52 A= o] d=2X%t & 7 V] T2 A&EH o2 Hsl= Ao
& o]df| sk= Zlo] HiEAshH A7]40|al AP AR] 75 HE 4 ol ¥4 FEES WA J

WE P T 0% W ek AT A0l AR oA Stofof Fick

11 st
1) M=ol 7]

A= 4709] 202 g S A o37]of] B W (Pronator Quadratus)s W2 £ opd 5712 &
& = ArkFig. 1)
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Fig. 1. T2HE2| 712

(1) 5 ZZ& 12 (superficial volar compartment)
A S 2ol HEI(FDS, FCR, FCU, PT)

(2) M8 &= 7=l (Deep volar compartment)

AR 2] 2F* (Flexor digitorum profundus, FDP), & FA] &3 Xflexor pollicis longus,FPL), ®3 3
Hpronator Quadratus)e E§oh= FYO = HeZo] 2 og Eof Qlu Thst atof F2] 4o 3lo] ¥
W 4= s Al 7T WA, 7P AR SRS et ZF 2550 /ARl e S9E UERd &= Qlof olgh 4

AR 30 fgie

(3) Hi& F&l(dorsal compartment)
ZA] AlAHextensor digitorum communis, EDC), & F-A] A&ZX(extensor pollicis longus, EPL), A] 1L

9 AlHXextensor indicis proprius, EIP), &%] A& extensor digiti minimi, EDM)& E35h= &

(4) 235 £H Z7Hmobile ward space)
k9 (Brachioradialis, BR), A~ 8% A% extensor carpi radialis longus-brevis, ECRL, ECRB)= &
el 3

2) 22| 28

&5 WEole ¥ (carpal tunnel)ol2h= 49| o] EAgtt. AL Hold o] EAsh= F917F of
Yeha] FHElofeial o = QIAINE AR 18] S5 A AYEO] o] o] Ik =
Zd g 2ub @I Al 8 S AH7ER] FolFojok shH, FE 0= Hi= Zo] Bl 0% AlmEt EJL 4
Fo] 2ZQto] 257 Ax(flexor tendon sheathWt % Hlumbrical cannels)& Fot0] 42340 2 Aafds

L=
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2UEL: Volkmann’s Ischemic Contracture

Fig. 2. 59| 712

3) 459| 72|(Fig. 2)

TR+ Hthenar muscle) 78, A&7 Hhypothenar muscle) &, FA] W& adductor pollicis muscle),
4719 vli= Z7FX(4 dorsal interossei muscle) 72, 37§9] 4= 2743 palmar interossei muscle) 722 &
U 4= o] B 10709] 24 F8l(myofascial compartment) 2% 0]FojA] Qlt}. 5.0] 18] 4] sfFola] H

BN

o|(variation)”} Aot2 2 9t A/E 53t 7AUe(decompression) A BHISH 5554 WHo|E 12fsto] &5t
o] olso|A BEA] elstofol stk

4) 2%|0| ¢

Cleland 9192} Grayson U= F-EE= Aol 2719] FE&lo] &gt

1124 78 532
1) e 452

AR 25 W A2 6mmHgelstE LA Utk Al 18] iollA £2]9] BFoluy Sdo] A 51| =¥
T4 W Fo] S71=0] mA| 3 &8k HAAATA = H420] 259] 18 {8 oM drt of= g =Y
7k o2l 79 5 wof| A 7P AR FEoA R SiElo] ZEEE AR $A] 2HFDP) € AHA =2
(FPL)o] HHol|A] 7P WA &4 HHA| Het.

T8 S35 SlojA] A9k A5l tisliAe F 714 WeEleha] 7130] A= AL =T, Rowland®] 5789 A
Y (arteriovenous gradient: AV gradient) |23} 518 A7 (Ischemia-reperfusion) ©]&°] It

=4 EF(local blood flow: LBF)¥} 5789 FALE = thaatt 22 oA 7F k.
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LBF= (Pa-Pv)/R,
Pa: Local arterial pressure(Z2<Y)
Pv: Local venous pressure(3@<)
R: Vascular resistance(=4 @3 AY)
ZAof| EepAel o] Yt 9] 24 YRS 2k 4= glok. 184 22 Uigdol 571 sk AH Wik= 57t
AL, A AAEE A o] o A7 A 253 4179 tiAle] SE e w4 ERTE FAsH
ot 5789 FALE o]2oflx= 24 Uddo] S7IHAY 4 FHde] A44dE o ‘-'—1"517‘401 Y BAES] ATt
FHE I =4 RG] AAaEE Aotk T4 4 HAETF oA 53} Aol tiet Ak ggo] A
SHA E]o] 1 7|50l 9=, Al At K= o] HR3t R0 E A== S AX] = 0
A17d¥ S (strangulation neuropathy)E &3t
S8 AlE W A AHAE 122A71=H] 4K oxidation) E+= F #3f(glycolysis)oll 22t o] AF4to
435111, ATP(adenosine triphosphate)®] ZAE F6to] &5 W Z+ o2 52 WA X1 o]of wet 2+
47} BIsjo] Aol £4EIT AR 1) £4 318t Bo] AE 912 4850 WA 3 (capillary leak)o] 37
< 4ep] 7R WA 50 /15K RAR 28 T8 VI, ABHORE WP BEE O

It.]

o)
re ["
o

.

=l

| [e)

ox

N
I~

QA Aol Qg S442 1 EH:/\ Z 4= 9131, manitol, catalase, oxygen-free radical scavengers-2.&
O 24 ol et 442 &Y 4= AUKFig. 3).
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2UEL: Volkmann’s Ischemic Contracture

1 SAofA A T dbgel= Y| £, B 25, 9 WAK(snake bite), 1L
5 oJ]o] gl Ao A Q] 7|HE AT £ AA|HE-Y Q] hukS Bof Hkg

A7 UPHM T oi s E‘Q%’:l 2= 9tk 914 (Gatrogenic) YN0 2GA© —aﬂ% £Z, g9 33 AAA
580 ot 8, oFzolvt BepAS] E W AL T4 vEAo] 2etEle A g Ads 5o Qs 2 E 5
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o7 "asitt AP 5 P &2 6 PR Pain(EF%5), Puffiness (%), Pallor(31), paresthesia(c]A372}),
Pulselessness(HEFA]), Paralysis(Th]) 501 AT

7V 8% S 55(Pain)eH £/449] Fwof Bl k4| &= A&A o]l A =Tt AdiAlE 55oE
(immobilization) 2 2% 2}=|A] ¢koH, AHelevation)F 23] /o] AsiAl= E4o] At} E3| 4o
SRR A} Gl &R 502 AHT i 43t 552 S 45= passive muscle stretch test /g4
< ERItH 4 78550l tiet 24291 215 Al stofof gttt F53 v 7o) WK Puffiness) 2]
9] 29| FF(sign)olt. TR A0 2 ulR| ofgZ FE= Lol Q1L o] Bk &4F Rejofnt
A ekar 78] Ao 24 yehdt). wE= WAL A BebA] dt vtk
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Fig. 4. Whiteside &'

Fig. 5. Matsen 2/
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2UEL: Volkmann’s Ischemic Contracture
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Fig. 8. 4510] 20H i

[ I —1 —

o] ARt 18] S WAlES RS HEE ulRet A B 227 RS F5t] A Fig.
8). FAIF T2 mid-axial lateral incisions &9 A3t F2 vB]/JS0A L9t BWE of=t| HF FX¢}
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2: Volkmann’s Ischemic Contracture
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2UEL: Volkmann’s Ischemic Contracture
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HIAZ2

FHo] AR LA S 59 siE2 S}, QAL SRR EAIA o] ol EAIE Q1A E o] gt 5
THATEY] 7154 T84 1 259 §917F 0-100%0| A%, 7158 & AA 7k &71=9] 7152 85%2 Baot
I Qo ZREEL 52 ofsfisl] HlsiAl AR 29| olsfi7t Hastt XA SHUA 7IAFet
TR FFE FHol = IET} T F=E0 Proper and accessory collateral ligament, o= Ato|gk=
RIS Hol= fibrocartilage, 2543 AIXAZA O Z Fof Qlct.

AHAL R 5ol A= extensor digitorum commis?F YA 71 A415F0f &6kl lateral band7F 29
A|ofA= AR A Fasto] FEfEE ZE}7HHA] conjoined tendons FAJsHA Htt. 11 ALl SrufjELo]| T
Foll do] b 4R, FHl R HEE o|Fo|A ot ZYATEL] 1S5S st ] Yoz olo B FRES

o] F%9] Uglo] B % e ABL Sholof Ack. AL 918 A T ojghio] Y AREH BES 9

(o)

&S o83t A thof] =9JstarAt gtk o= o] F3o] F3of| wetbA] Arterial typeXt venous typel 2
Y
I ==

1. Arterial free flap

i d@Ao] Fof 7[HE £l Qs fET U= AA oftjoll A ARGl 7HsSHAIRE, A
Tl A&7 Aelixl= 1 2719 w0 A4S drelsh AEle] Zo] Folxlr}, 11 goiRE Eupgy) duEiy:
9] 2AZ 7|4to & 4= Thenar free flap, hypothenar free flap, partial 2™ toe pulp free flap, 2™ toe
planter flap 52 o] £70] & FRitt, 94 T 752 4o7]e =27 Wes, A 98, check rein
o|g&S A nj L Ao] AR TWES HojA= 9= lateral arm free flapT} Z ©o] o]-86k= anterior

lateral thigh flapo] A& 4 9o}, W= St Wnje} HaiA] o] SE|9] B8s)7] GolaiA] elet.

i=)
r
rlo
p
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TN RelliiEs 018 2RARE 7= 02

Fig. 1. 95 OX|0] w5t 2QR[2HE0| 1% 487 0[F 222 ZURKIEE volar plate®] 75, ARZT719| shorten, QISAE| B2
a1
®) ©
0] 0% AIRZRZAFDP)O| A pulley7 AMIE A
5 29J%| AIE0|

(A)
Fig. 2. &% ARl 2XIBE0 zig-zag incisions 211 BI2|S0| ARKICZ S
T -:-o+5|01 AUS(A). AE22AFDP)S &0l Of2 XISt volar plate2] check rein2 Blade 1562 0[&510] =N
Al 2o 250] 7t5EHO).

7t5(B). HE2274(FDP)E H2lE
pulp®] 20| obd middle & proximal phalanx®]

B 22 A0 3

1) 2" toe planter free flap
] E]E]- o]—X]U]' o]

Z0jxo] EAo] toe pulp free flapolA HILSHAE,
[-83k= HojlA o=}, mwof|A digital artery & nerves Fold &= 310, middle &
]‘ Zjl'g—;é'o T
02 mjihE ARSSHE S it Wt

Z AL o
£902 tendon exposure?] 7-%-

planter or lateral £3&
proximal phalanx©] G5x2]°] 2

717F A =9, AAFHT o] 3717} 2 thenar free flap®|tt ALT free flap 5
2] 837 (digital artery) % oFK tibial side)®} Digital nervel= S]A¥5jlof gt
2) 2" toe toe free flap

JoIF0] 2A5H EAJAF Al Eo] AR ARFEA 0] A& = 9150] € A9 A8o] AFsit. distal pha-
lanx bone 22X H fibroseptae©] o] EAS F< W skine] U A| L= o] A o]&8 <= 91|
AR Aol BrESHA, A Adolle del 22 Hlsf Rl ©ho] Qi wwe] 27]7F 29

Egotoiof stE g, mjue] YR

EI_]_', 5,‘—1]_,] TEaT ar
o]H 1l end to sided] WAoo
5 gf2o] 75t

R e R i
I flow through A& AR |=
q O]—Z]Elil—y __L.c;q H O]X.I'E‘%]‘._E q1

Eol== THol 2
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(D) E)

Fig. 3. #&23% AMXICZ Z0E. 2= H2EX| medial side®| ZHXIE SACZ planter@t dorsum of foot 70 Z&0] Z7|0f &t
| LS Z8HA). dorsal approach 01251 LIEEIHZ middle lineQ| ZXi5k= digital arteryS 2RIGIHA fibroseptaes EIHE!
(B). BHMHE= 2™ toe?| digital artery IT2| planterdi] Z&&t subcutaneous vein0| 2 (C). THS 22|18 X|HHS & AEZ 3

=

0| E0F2 AEH(D). S0l HSAMZ(FTSC)S AR (B)

N (B) ©

Fig. 4. Y0 IHOZ SME flow though typeL=2 F§IGH7| 2o LTS 2Rt ML SMO| HX[GI=Sotr Z2F0
subcutaneous veing EZSHA). YK HEOA LITo| AL S} proper digital artery@t 288HB). SXIHEUHIA proper

digital artery@t T|TO| S 2EIsH 22 2X|0flA] AMAL end to side BiAOZ 28I5HC).

T—HO- ET

®) (B) ©
Fig. 5. 2° t0e planterS 0]3t 29X/TE 752 7150|2427 Q2/T/H AIE 67h, Ad pulley 24, 915} 2T210] 207} Kot
A 25t 2IPIRIEEO| TEHO IOLY, ILIXEFY 20| HE,

— AM—
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LAY QRIMIAS 025t 2RI 25 0j2ts

3) Thenar free flap
Thenar free flap2] 792 £E9] 474704 AR I} B2 thenar area) IFE Z39E AFZZ|3} T Qo
ZA5= radial artery superficial palmar branch, venae commitance, subcutaneous vein® = F+4=o] )

=9

P8 9T =wl(radial artery)olA] AR Y= Mo 7 HF Zol7t 3emlE 2™ toe pulp free flap,
venous free flap, anteriorlateral free flap 59 fF-2|TTE0] vls| B4 Zo} =&A| o|& Aefsto] 3itt T 1
ol 323HH venae commitance= 2]7°0] 2o} mjof E3HE|= 1o W (subcutaneous vein)S EEoR= Fl0|
E0} o= SA| U 4 S HHC R Tk ol gAY, FHEstl: @RV =0t @A g -9l venous
free flapQ = |¥ho] 7}55HA St Et & 5 WO R Vhe IS Y9l AEhA 80 oH% - sal-
vage procedure® °|-& 4= 0B 2 mjofli= Z9Fe} Y9 Fof S 747} 17 M2 HEshe A FHE

2. Venous free flap

Venous free flap2] 74 ¥5-5 Lt ARL2| T ko] EAH= Aoz g5 o] lth. o]F ol ¥ &
V= FofF= Q1A BFofA 7}“—0}1’} S5 7o) AFE-El= venous free flap &2 WO/ wfiZo] FojF7F A
L (volar forearm), foot dorsum, thigh & °©]-&°] 7}s5}tt.

GFe T 59 Ee efferent HUoM Soi9h BAERE Soto] AF22T} o] JITH

od
ferent vein 2 7k 0] Shbole], AE48] modelolb siel 4 wee] 5 £ Ame
3 %

Sit}, olel A0 £ Hgho] U Hu Adsks S 7 Nk e Bo Yo JIEEe 7t
A7) ek, o] A4 R0l 7S] Mg g Qo] W 4= glof 0] 4ol SuEe] TieelA) Abgo] 7t
S5oct, S, Sol] ke ke Qi 2 A|PSHL 4go] AP HH, Aol e BAS e v 2

2R AL & ol= fibroseptae’l §lo] EHET == T}

o] artery-capillary- vein® 2 7= @HF7} of oA FQ] ¢Fo] A =W, iatrogenic A-V fistulars
W TS 2T S Q) B3 FedS AFUE ol tE FHY f-2jnwEo] Hl8] blanching®] &4
S0l arterial spasm O 2 E5E7] ot o|uf= 3 Fg+ol Dopplers ©18-51%] spasmO| A=A ER1oHA
, @771 o3t AAo] 017171 7Ith & marginal bleedings AHHES: it

TR I ] TS 7=9] o2&l A AA|Q] FA|, 1 =9 Proper and accessory collateral ligament,
gtol= fibrocartilage, 25747 A4 9] ESHAQl EA|2 ¥HA¥stal 11 o2
< 7+ 4]lo] H= 821 ARAQl sfdo] B asi.

= THAEE ARRAEES FYnEEE AdohH 257419 glidingoll S8 A
=

9 SARE Eot €8 AR 5 9lom, Fojy AdEo] Ag=2 el At

4
=
i
=2
rir

>
o
el
)
)
rir
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. Lee DC, Kim JS, Ki SH, Roh SY, Yang JW, Chung KC Partial second toe pulp free flap for fingertip

reconstruction Plast Reconstr Surg 2008 Mar 121(3):899-907

Noh SM, Kim JS, Lee DC, Roh SY, Yang JW. Reconstruction of Soft Tissue Defect of the Finger with
Thenar Free Flap. ] Korean Soc Plast Reconstr Surg. 2008 Jul;35(4):450-454. Korean.

Yang JW, Kim JS, Lee DC, Ki SH, Roh SY, Abdullah S, Tien HY, The radial artery superficial palmar
branch flap: a modified free thenar flap with constant innervation J Reconstr Microsurg 2010 Oct
26(8):529-38

Hede Yan, Cunyi Fan, Feng Zhang and Weiyang Gao Arterialized Venous Flaps in Reconstructive

and Plastic Surgery http://dx.doi.org/10.5772/56364
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Lower extremity2| Xi{ 74

BHAZI (OF3=olty Q|

S (=20 gLl

O T

1) Open fractureOf| A 2] HE A X7 MEE == ZFelah
HFE A (0|3t Ch A& elat)

2) Skin cancer®| XA
O|8= (M2t He|nt)

3) Bone reconstruction



BE TE2 AT S oMM 7P &’ ToH, o] FollA oF 24% Bt AN Sl A SE2 @
&3] 2 F7H NS E3A 2 B0l kg o] 3l Snshe Zlo] oy, Hiad SEEG 31 o A] &
Foer S8 24 Aot s, AR 229] &4 Rkl 9lor, 417 H B &3 e Aol e 5%t
o} i S8 WA ZEol Blste] Zhiolu 27 52 ST &0l BA8] 7] wEel A=ol Ml =
o7} gt g 24 o] Fof Zdo] WAisHH 21 A& 71zto] A8 T A7 BAE, 716E £AS
Hg 5 QA HER NG S8 A=l oA 7P F83t A2 34 WAolH, olE 't WA} A7 HEE AR
22 AR S0 NS 2L 2w R AEATE Aol

HIE%

A 2] B2 Gustilo 571 74 98] ARSE A Qlt) Gustilo £-5= 85 7]&0] Y& 71l tha
ZF2oloj A TEATE YA Z(inter-observer agreement)”} 60% 3 x=0] B35t thdo] QA4 w2 gAfz oz
A&517174 411, ojn] g ARG AL QlofA] Y&Al 7He] SJataEo] st Aol Sk ERL ol wet A
= AL G714 o 59 djSo] 7hset AE E ThE ootk kAT ]9k 22 Aol ® Etetal, Gustilo wFe
W 28 EHE AR 229 &4 JrE §9to R SRlE= Y] 7] who R HrsHA Hof QlojA, AR
2] 9] £4F Aot H9), A7olu E3t &4 of o] gt FERt ARIF kg Ele] IR o, o]= QI AR 2Z]
&4 Frol| gt gest 87 9 A&l Ag sHolle 5-8430] EolXtk Gustilo w04 B3 £/4do] B4t
395 A3CHORE EFIAUARE, 7oA AB3CHL 5HE F5o] & Apdk=]o] 518 Aol #hA o =7+
Q1 3 A7iEo] DR THOE FPFEM, Gustilo w7+ WO Y &40] e BE U= FESH] g=th
B o3}, E= FHeT oAte] oA B3] &4 o RS B of 7P 583 A2 £4H SHA9
Y Fgo| Yot o|FolX=7HE ERIsks AoIA, A 24 A9 oAM= &4 ok TUE I35

H&sA o]FoiR=A] B4 of g} /2] HukE Alof| =87 F H(recipient vascular pedicle) 922 & &
o

O mE Bke] Aefr} olwfat o] gt Yaket Wbk BheA] BRstth Chummun S ABBHE % 72 1}

off oxt & it 1o R

=)

)
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HRE: 23 M 2o oie X5 T

1ol W 24 Qi A9 A3BE, W 2400 9l AL APB+PO R TR BR S Agelglon
Stranix 5 ABBES £AEA] G2 Fulo] So] me} 4] 742 Ueo] A3B-39, A3B-2%, A3B-190% T4
=!

k= B BPHE AQbekc 5 22 f7so] a3t Fol= & doﬂ conventional
=

il Eﬁ‘o] % Zlo]tt.

AR ZZ 229 A7

Godina= 19861°] 2/ o A A e A1 12 53279 A= ZAE FAste] Bsigli=d], AlXt
0] AdE g 222 E9RE A5 229 954 HKinflammatory change) 2 Ad-3-3Kfibrosis), a2

Aerd4d(colonization)o] ZFHER L4 & 7247F o] o]l K- 24 e AlPslof 7P 53t A= ARE
71 4= ATtaL SkQiTE 71 o|FE GodinaZt AIRFeE 72A17F oy} AR 22| A& Al 300¢o] At A|57t
A o)} gAte] AR 22 A& SlojA EE A& AR AL o, A& /N 249 AR 24 A
%= Godina®] A= A3 whet Xt we, oFH 0 2= 4 & 724K o|jo]] AJg¥sk= Ao EAHr: 17
Godina?l A& AHE BE TAoA H8oh= A2 AHZHOE FA| F& Lolrt. Shammas 52 2008+-E
201597}A] =] National Trauma Databank®] 5-54¢ 329799 A= /1A 4 &A1) A= Y-S 245
of Hug=t], dF 22 e YHHoR 4 F 230. 1A7t0] At
71 3l 52 ARR1A Q13 $hAto] Aol o] S5k B2 ofohA Qlof wet AR 23] A& & A7)
of Zfo]7} go] AUt BHH, Godina®l A& A|¥o] 471 o]F= 300199 7|7t 5t M= A A= v A
3 o5 Amrt vjefd o &2 s o] e AR 24 A& A 5ok U WAA Halrt QIgieh 1 SolA =
A AR 1990 thRE QA 02 ARRE7] ARG om 7o o f S ko] HE-Z APHAIAFIL BE
2, 79 BA, R 7] A, AR SR 5Y 2P e AR 4EA Slth Asolls W e A&
0= TYEo HA} /\}*9' He7H =]l A= i =42 X]E-Oﬂl:- Ho] 8= Qlrt. ob] B
o] Jlout, 2% A A=mHS ARESHH B A 2E9 AF A Ades 44 T 724K oldjef A
Gt 2t A= 733’—}‘* ¥Z 5 JOHE Godinad A& A H ol fFASH| gtk JAE o8 A=
of sl A=A webA, RH o R AR 24 S Godinad] A& AHE 7Hset 2710 AlPste=
LgsfoF shFl o, of9JF] o5 Afolls 2 A AmKE B85t ol Fro o] ks shal ARtttk

A 22 Yz Al Al71E 27l olA oA @l (polytrauma) $HAH= Rt 14 SRR} S sA] o
£ WolA 1 o7 e}, AR 2A Afzds 1 A9 AA| 242 AR 7] X5 AR JEdol A
ZZ]0] S Ho|X| glojof sh, ghAto] AAl AJEi7t Faste] AR 22 e AT
4= dofof ettt 19| v Q) SR AL A7 ERQPYSH ] whizoll AR 24 AdES AETA AlgsHE o
5 2 0]l gxto] A e ofskd 7hs/do] Stk thid o)) EhAtolA
QP AA|of) 23k AlA|9] /4431 o] &2 I8l FEER= AAA BF W= 13} &/ ((first hiy)ol=2hal ob, 13} &4 &
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1-}\104
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ol

o 2
r \ F-?l': mﬂ:

59 SOl 13 S0 2R E HA AEi7E S1EEA] &2 AdEiolA AlddE= F7HAQ1 &0
A W2 22t &4(second hit)o]Hal sh=t, 22} &4 A4 JHIE F49] AAZ &= Qe A 9
ko] A= /g2 19709 delayed surgery©llAl 1980 X 2] early total care (ETC), 2000 tH2] dam-
age control surgery (DCS)E AAA 20108 olli= early appropriate care (EAC)%2} safe definitive surgery
(SDOZE A =T, 22t &= IRt HAl A oSk WA|st 43t A= AIE P14} 5= Ao] HEke]
T olfrolet. thiA el kAt st 7 229 Aol £19] 7igol == o] 49 damage control or-
thopedics (DCO)7F A= L QUtt. o] THoflA] & uf iy el SAtol| Sike 7] 49 af 24 s
AR Al71% 22} &43o] WAYSHA] s 2Ake] A4l AHE ArEsto] 274 sfiof gttt 2017¢) Cherubino &
damage control surgery (DCS) 7Hd& AF Z3Z AAENE HEAAA damage control soft tissue re-

o

construction®|gh= €09} 7iE-& 302 Aokt

Ir
o oy
o R

1‘1 r

i

i

-

F

N

Q.

_l

b
ol

&A1 AR 222 A ASHTAL S wii= SkAke] A4l A, 714 Agh 2o 9 J 2 o] &
, &4 F9(zone of injury)2] B9, Ao} Q2 119] A% v, ulgA 4 7|52 S

]
59 25 Tefslo] AU WS Aeeol Bk AR 22 A WPHL U A BUSORY WR oAl

o
4
18
oX,
1
2
o ol
=)
r m%k
&
b

2| F®&(perforator flap)?] YO Z tiFAo]  Z=Qlct. A ol= AA AlttE](reconstructive ladder) 7H
ol ojAsto] Zheket A Wi WA Aefstal oj9f%] ko™ B B A WS skl oy, dAjol= nlA
2o YHOoE 0] Holirt FrHte 7H St 2w 2HE A2 5 U TS WA Eske A A
O|E{(reconstructive elevator) 7H@E d2| @opE0] x| 1L Q1= FAo]t},

A= M S AR 2A A S A 5919 SR iAo webA thas o]zt Qlok. ZAofl= 9]
£ 1/32 HlET gi&(gastrocnemius flap), S5 1/3001= 7Hb12 H3&(soleus flap), 991 1/32 2 I
Teo| 2 FHEQloH, BN Fgo] FHFote] AAel thet Ag-do] B Hold #5t ofe}, ¥l F7Kdead space)
< A& 4= lom A& B0 wA 33hH 0 g Bk HPA)Y] drk= olfE TR wik(fasciocuta-
neous flap) 2ot < ¥ 3<&(muscle flap)o] B HF= Ik kAT Lol 29t mjvkedt & wied] A= 2
Tof F2JRt Zpo|7} gl A o' HarH v Qlom HEA| mikeo] Je] ARSEHA ol Fo] AR 22| Ao w ot
P 774 Ee= FE AEA] ool Z-8E1 it o]l Hallock®}F AlMugaren 5= ©|2{3F 419] A& A
Hhgsto] F-83F SHEjR AR 24 A e A& 7919 SR YR|of wet ERste] AlAsk e, ol Rl

=

She A A% 22 A o) Aeol] £2o] @ Ao Aziert

pacs

1) ZA Ojots

BERS A7)t A2 ole AR mF 225 oot 2EFE B2 &+ e, oF 7 B B0l A4

¥Htransposition flap)oly &7 Te(bi-pedicled flap)o] #-&5ItHFig. 1, 2). SHARF AERe] 2717F AAY
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Fig. 1. X% OJ=(Transposition flap)

Fig. 2. &g I(Bi-pedicled flap)

74 T T2 @Y Fgo] FHoka P A9 oty wolzt FojA Aufgo] wom wA| d3t F3k&o] I
aokx] goug ufe {83t Wioltt. HlET Wk 97 1/39] AKX XA A AgEE, FE WS F
(medial head)E ARESHATE Z2&570] £17]9] €% F(lateral head)E o83 S QUtFig. 3). HIEIS F
7AA FESE 3|AT} o) Fo] of2e ATt EF et I8 7IARE FREA O R EZoA EeotAY 2o
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Fig. 3. H[EZ I|=(Gastrocnemius flap - lateral head)

Fig. 4. W& BI7IXH0|2 D& (Medial hemi-soleus flap)

7} & ARAE THe= W, A A(pes anserinus) OFE AWM o= W &
. 9& £E o] 8T = F HF AF0] £AERA] PEE R4S ok ofal S FEot do]
S}

7R mibe2 S 1/39] AR 24 Ao §-85tct A& A717F 39 7R AAE ARESfiok st
L, 7EelE AAE AR8sHE 34 BhFo] AA 314 9 o]5of ool A& o] Qltt. uletA AeRE o Y
< & AoHH WS W7 kAb]E 03 (medial hemisoleus flapy& Alsk= Ao] B HesicK(Fig. 4).
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Fig. 5. £ A3 SY ®ZX|S 0|25t T2 H2] I|T=(Posterior tibial artery perforator based propeller flap)

FEHA AR 4= Sl SR mikeos 1& X-ZA|(cutaneous perforator)E ©l8%t ZTEH Y 1juke
(propeller flap)¥} X173 5 1]i&(neurocutaneous flap)©] ULt SHER-E Fhok= Al 7]9] B2 H5FofA] o
7Rl I & HZAE BA ==, S N S0 AE 8] AR 2T H AE FHo| SAAEE=E AR
ong S AE ol HE FHo|A BAJske 1F ABAIE o8t ZEH wikEo] B QPdsitHFig. 5). A&
FO] 2717k A4] ¢kar, ) ¥ (pulsatility)o] 23Rt T F HIA7F Qi 2z ok T 4 itk
n2ge vie g9 o] Z Agsks Bo] Jlorg ATt A2 W e AEAI7F 2 E¥Hmother ves-
sel)ollA] EA]sto] muto] o]2= RE97tR] FE35E ZolE okl FH A oA 5] E2lofA] S Ho Helo]
L =70 WAYSHA] ges Fofsfjof gt} A7 i uiw 417 (saphenous nerve)¥} B & 417 (sural
nerve)< °|-&3t AR muto] 3-831H|(Fig. 6), EA A4TH mjieS 295 7] A (proximally based)t ¢¥
5 7]1A(distally based)& 25 ARgo] 7Fs5kH, HIE A0 mikee A9 7| A (distally based)E ARG
AW Zd9| 7/l JleuE Ei A2 v = A 9] o A 24] 9 FukE 3otsto] Fo| 3em 9|

Ao] HEE 5H= Zo] Skt

).
)
oK
J
N

4) f2| ot

QoA Arget =4 mukEoly 7 & muhE, § TR mieo] 35E W &4 799 MUt W
7390z A8 17F 2Rttt Aoltk. &4 92 FAL 9 (zone of necrosis), A T79(zone of stasis), T3
T9(zone of hyperemia)Q] Al 79 FREATE, AA 2= Al 9L F5lolA F2o617] A= AAHJA &4 +
9] gt M7t ot7Ix|IA] 2AHE wekelr]7} o). ] iR 282 tiRE ol A] &Aoo s &4
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Fig. 6. =X AALE T|T= (Saphenous neurocutaneous flap)

T H7E HolA =4 mgtaoly 774 HEE] Solvt &4 7 Wl 2dEE A B =54 Be 7
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Fig. 7. TQI= HE[E O|T= (Anterolateral thigh flap)
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Bone Reconstruction
- Bone Reconstruction after Large Defect -
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Bone Reconstruction — Bone Reconstruction after Large Defect -
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Bone Reconstruction — Bone Reconstruction after Large Defect -
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111 Soft tissue reconstruction
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Perfusion Zone of the DIEP Flap

Kyong-Je Woo, M.D., Ph.D.

Department of Plastic and Reconstructive Surgery, Ewha Womans University Mokdong Hospital, College of Medicine,
Ewha Womans University, Seoul, Republic of Korea
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2) Holm perfusion zone
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Zone 1 perforator Zone 2 perforator P value

Number of the patients, n 21 19
Height of the flap, mean+SD, cm 12.5+0.9 12.5+0.7 0.830
Width of the flap, mean+SD, cm 30.5+4.2 30.56+3.9 0.851
Flap weight, mean=SD, g 720+325 712+267 0.830
Number of perforators, mean+SD, n 1.19+04 1.37+0.5 0.347
Total area of the flap, mean=SD, cm2 245+51 227+44 0.233
Perfusion area, mean=SD, cm2 141+44 169+28.7 0.134
Perfusion volume, mean+SD, g 4154212 480174 0.126
Ratio of perfusion area 57.5+x11.2% 71.3%£9.7% <0.001
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whHol| AFX|9] F7|Y direct linking vessel®] W AHEo] W} perfusion zone variation®| 30 $+&5
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mediate risk group® F-55/0] o] & high risk(young age <404, LVI(+), HR(-), high proliferative index) 2}
Aol A= WAL X|&7F AlBE . ol2gh 4 wie] ER7E £X4] ¢kZ o] A FA dofd EEo] =1l HAR

A5 5 A 3 7is0] ZolE 7Ks o] 9lo] o] Teisk Ho] Ze.
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SIS £2 20| MHE §8M0=2 7| et M2HHow to Efficiently Get the Best Perfusion)

] RSt

1. FUAZEFESAAE 2010, 2018.

2. R Relel A

3. Han HH, Kang MK, Choe J, et al. Estimation of contralateral perfusion in the DIEP flap by scoring
the midline-crossing vessels in computed tomographic angiography. Plast Reconstr Surg 2020;145:
697e-705e.

4. Seok Nam Y, Hong E, Kwon JG, et al. Safety of retrograde flow of internal mammary vein: Cadaveric

study and anatomical evidence. ] Reconstr Microsurg 2020:36:316-324.
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Robotic Harvest of DIEP Flap
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. Robotic Harvest of DIEP Flap
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Venous Superdrainage in the Breast Reconstruction
with Deep Inferior Epigastric Artery Perforator Flap

Jung Ho Lee, M.D., Ph.D.

Department of Plastic and Reconstructive Surgery, The Catholic University of Korea

111 Introduction

3§21 S 018 LA (8 JBEE ol DAL BTN, IR LU RA0% AT PITE
Shizo] 249 23 542 Q3R o] B ofje} SNjolAlE 2 Hgro 88 gl
31 A3A(DIEP) T 0|83 §3F A 40l ol BF HAL W 59 3 AR 240 9%
97h gheu, B ¥910] 71479l B4 ol B Ho] WAsKs 97} U] Wl uA] 442 AR oAt
'|_

= 0135} 7Fs78E 4 97l 7L, plan BE —ﬁr‘ﬂ]o ofof qitt. & 70*«]011 13: DIEP ﬂl S 01%5_ A

x| E—Zﬂﬂ Q= *J%Oﬂ A% DIEP T intrinsic vascular
anatomy©] 2JoiA = F &3 FHo] dojd = Qlr= Ao|t}.

w2 A8l AtollA], ke 22|90 FH R/E Hdote FH ¥ deep inferior epigastric arteryQl Ao
&HA QoM perforator 27g0] 0] 2 %, 1709] dominant perforatorftC 2%, ZA| sfER HZ 9] of
70%7HA] Bt 5a°] 7Fsolths A5 23e HilEo] Qi

T3y, A 5= 59 752k 2] deep system EUR= superficial system©] 2 A85k= A 02 L&A
I}, wbAl, DIEP ¥ 714 304 superficial system©] 2517 HH w|g2 AA[H oz A £8 7o
WX A| ==, o] i superficial system} deep system A}°|9] connecting vessel& &l M E 0] drain¥|o] 1

274



Jung Ho Lee: Venous Superdrainage in the Breast Reconstruction with Deep Inferior Epigastric Artery Perforator Flap

o] dR7F HYstE = Ao AEA At} WEhA, o]t connecting vessel2] WEo| Bkt 73, superficial

systemO Al deep system Q2 AW E0| £-3]=]%] ¢17] wizof g9 A7 Fodout vwe] o] Uehd 4= Qi
olgst THFE dHlslr| YoliAe & A H7F A CTY MRI, 233+ HAF 23S 53] superficial venous

system¥} connection®] & 0]Foj% HFAE A sh= Zlo] Fa5kH, Wwe] A4 Al, SIEVE 54| gl vt

SHEO1A, al7]X] 3k Abge] WSS v S7bA0 R e ER7} w4 Gl 2 SRl o] Fasi

111 Indication

W Folek= Rdto] ARl 9 AF ZFstal 917] WEoll, superdrainages Al¥oh= &3t indication
EQE vt} w2 Zjo|7} ik Y B34, SIEVZE engorged® RS 28502 AAY, OE

capillary refille] S7F=A, SIEVE] 70| & H-E ASFOE 4A7I%E sIqirh E3L gt AtolMe 3 =9
T, 30% A& 7|tk Fofl venous congestionF -5 HHHste] A|gsh7 |k kil Balsiint 7iQ1A o 2= 1
o AAL 3 capillary refillo] #2274 Bo]AWH<1s), deepithelializationA] dark venous blood”} zone 1,29

dermis levelolA] Hol& 790l superdrainages =202 A|g¥slal Qlct.

o

=

111l How to?

DIEPY] superficial venous drainages $7H71= B2 37 F 7K& U= 4 Ut} &, SIEVE DIEVY
branch®} F86l5== turbodrainage®™ ¥}, Chest walloll 1= recipient vein©l 23 &35+ super-
drainage™™o] St ofwet WS AMETA] =, &AFY] Aoy SIEVY] A%t Zo], DIEVS] sfis-ela Fefjof wh
g 24, 7914 0 2= superdrainage WH-S A 95kl it

Turbodrainage ®'H<, ol E3ato] 9k DIEA(V)TE Alg¥stal, mji7gQ] Zol7} FEotuE, w9 in-
setting®]l & A= FA| =t

J2fv, superdrainage WS AR 4%, SIEVER}F DIEAV)YE 22 715 £-919] 33t £9% stofstal, SIEVY]
Zo7} Aid oz 7] tizo] w9 insetting®] &= & = At whehA, diS A4 Al, SIEVE} DIEA(V) &
TS FOist 24 vt = Ao], golst T#O] insetd}, Yol= Y BFS W==d FQs5ict el 4%
SIEVi= 6~8cm Aol & HE|7} 7hs5tH, DIEA(V)s= 71AI571A] BF2] Al 15cm W2 Zol7HA] )7t 7Fssiet.
ek BWAES Eefol] A 7159 7919 @ AHE sy, el E 8T & Qe e PIE A5k
Aol Fasitt. &, AAE K5 2719 BR 229 FAE 1Este], ik olb FHIE insetT ARN7FE VY A
7gokal, inseto] H AEolA, SIEV (E+= DIEA(V))7} o1 EA] 914 AJAE cl/dsto], 24t 6% i A9
stojof Sit}, 71 oA wol ARSI Q1= S8l F E-2 internal mammary vessel, thoracodorsal ves-
sel, lateral thoracic vessel, thoracoacromial vessel'50]™, 7§14 22+ internal mammary vessel?}t thor-
acodorsal vessel (E= lateral thoracic vessel)2 A& 5to] AR&SET Qlch. SIEVZF &2 SkRjo| A, axillary vessel

S ARE5HY] superdrainageE Alsk= 749, flape] lateralization®| A4+ pectoralis major muscle©] ]3]
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pedicleo] &8 4 31| 5 muscle?] 2717 Wt A4 et TR, ToF, 984 dget EdES AR |7t of

22 49-oll&, cephalic vein, basilic vein, external jugular vein< recipient vessel2 &-83F I It}

111 Conclusion

L= UA| o] HRRIZIR0IA|, B3] f4F A7 e IR AH o g HoRt A9t A ] gkar, 4 AA|

I 9HA| Holof Sh= Aol Al ﬂA]z}Sﬂ A4 m7E F e sh] wizel, et Al SES Wil oPE A%t

£ &= Aol FQ95}t} SIEVE 0|83t venous augmentations AR 5 Alglo]| tju|a 4= 1= lifeboato]H,

donor site morbidity7} A9 glth= A4, AWM R FEAo] QAL Asloie AZH 02 A|gsl= #o] =]
SHohal Al .

R
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Lymphedema:

2IDEE A9 O15| GJAFZ A} QI Fl{A

HIHH (SHE Q| d2ia})
2F (FEHE dyea))
1) ICG lymphography HER (1ol gLl
2) How to find good veins and lymphatics Al (LS00 2 H3H et

with USG

3) Image interpret for lymphangiograpy MM (gLt H&elah



ICG Lymphography

lEAlopd " (Indocyanine green) QA ARgo] 7153HE-85H) FLet FZ A= (fluorescent dye)ott. Q1
TAOPATIEE 1970 QtnF JHoflA ek 2G| 2%17] whizol] QIAloA PR/ ofn] YFo] HIAoH
FY A Aot A gt oA FHol7] fiFe] WAshs B8 AR | HeiAle SRS 7t B RSt A
B} FHollAl= 2000t ZHHRE o] AH|9} 7|&S ol-&5to] LT & R BHeTE FRIst=H AR
At 2007900 L2oA AAlopd TS HERZEALS] Ehof| WSIFEARSIAL o] ofFo] fXE w o|E5l=
G dof 2 %2] ICG Lymphography7} 2%t} 019 ICG lymphographys= HILIREES &5k A=
FHOE g AIYEIL Sl

ICG lymphography+ HIHEZS Actsl=d] 220]:=t|, dermal back flowd] 45 L A rof ugps HLES

O
fijo

12 1. ICG lymphography2l 2| 2 ICGo| &4 U = &t

=
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4= ICG Lymphography
stage O~VE G-ESIAL Qi o|gA -5E Wrl= &4 A= WS 2Ysk=t F-8o517| tzol ¥
Sl= YJAEOAlE ] A5 Qlt} E3E ICG lymphographyw &2 X &S Algek= 49 ¥
SIS 54 T ALO| 5EL TRISH ol v G851

T} AAF Alzto] @& Ay 17ke] Au|rl Washs HQAe ARSEH= Fu]o] Exjo] Wi
1~2cmo] &5t Bk .
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How to Find Good Veins and Lymphatics with
Ultrasound

111 Introduction

Y EZ 3ER}of| 9lo] Decongestive therapy©ll #-851A] = SRS thi 02 3t early stage lymphedemadll
Qlo] LVAE= Physiologicdlal minimal invasivedt & WHOE 11 3P $HEHIL S5UTE LVAE J5159

lymphatic vessel& Zrot FH Veinoﬂ olo] 02X lymphatic flowE THs0] HEHESES 7AAI7 = & HHY
Ut} o] 0] Qlof A&t dmyhar} WS 2= A2 FAs] S83 o] F AYYreh

111 Preoperative detection of the lymphatic vessel

Lymphedema $FAIA lymphatic vessel& 22 o U= 7FF 3] 2ol= W2 ICG lymphgraphy 4.
o]:= real time test= superficial lymphaticsE 2H=H] o} &Yt kA5t icg injection ZHYolA 5ol &
A5l dH5o] ICGZ QIgt staining ESH BT TESH Al50] 955+ ICG 7HlEh= 2ATS o718 Ax
= HYh

o2 A ¥ o 2= MR lymphangiographyE 0183 4= QiUth ol uh$- 42kt images ¥& = 9oH
diatation® lymphatics& & 2k& 4= 5Tt 514 eal time image”} 47| 2ol =2t YAIE lo-

=T
calizesP7 1= 474 Qhguih 298 AARHE HolZ B

g
S
rr
=

0
<
i)

111 Preoperative detection of the veins

Veing ZH= A Eot uf> 293} 224 A AAIY 157} gF 1 ufE $xK= 10 2 veino| Ko7l shA|qk fjit
£ YIRZ SAjoA Fo 2= & HolX| 5UTY Vein detector”} £0F29] veings 3= 852 W2 o] &
85 &= QlsUth ShA|TE o] 3 2 ARESEHAE o] Zlo|7t 2FTt AAL Aol detection
[e]




Z&Hl: How to Find Good Veins and Lymphatics with Ultrasound

111 Ultrasound evaluation of lymphatic vessel and vein

Goldberg et el.o] sl WHH 5= A ZdofA| echogenic contrast mediags B4 Z2STE Fof lym-
phatic vessel& & 4 QUth= =8o] WrHH vE7} QJal 2015°f o]28] Hayashi et el.of] 98] AFEolA contrast
medial §1°] high frequency ultrasound ©]&5}%] lymphatic vessel& & 4 JtheE A7 A dEFHYTH

o|% 70MHZ ultra-high-frequency ultrasoundE ©]-&3t | &5t evaluation®f] T3t =% E5H I HE A5 TH

Lymphatic vessel 4 superficial veinEtHE § 27] wj&of o~ =2 frequency?] ultrasound probe

7t F gyt

Fig. 1. Patient setting with ultrasound

Fig. 2. 18 MHz high frequency ultrasound probe

111 How to find good lymphatics (understading of natural course of lymphedema)

HET2 AAolM BT o] WAL collapse FOf 101 HA] HolA] eh= Aol iyt st HI
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0-10 mmHg) ¥t} %2 9F 50-100mmHg® %ol Z71eHA o] Ectasis7t EAgHTh
| B-Eo] g2} 2230 & Ho|A Hut}. sHA%t 27 o JYsHA =9 lumeno] F7 Zo}
AL wallo] FAYAE F4FE BolA] Huth o2 % 23HoHE lumeno] & o] %3l hyper-echoic
3 2 FEo] FXEE Kol Flof 2717} ol gAYt
w5t 2h=r} shejeke WPH stageolAlE LVAZE 4] k& AUt

RE S0 UK

TIEA] RoFY Y

1AL

RS PSS

N
rx

- Intermittent homogeneous, hypoechoic and specular (not always) images in sagittal B-mode
- No colors seen with color Doppler mode
- No connection seen with the artery, the vein, or the nerve

- Less likely to collapse with pressure (ectatic lymphatic vessel could collapse, later than vein)

111 How to find good vein
Puol x3m A A

- Homogeneous, hypoechoic and circular or ovoid (always) images in sagittal B-mode
» Colors seen with color Doppler mode

- Likely to collapse with pressure

111 How to distinguish the lymphatic vessel from the vein

- Compression using probe and release
- Check the coloer Doppler mode
- Check the shape

111 Ultrasound tracing for real patient

g0 e o
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Z&Hl: How to Find Good Veins and Lymphatics with Ultrasound

Fig. 3. vein tracing

Fig. 4. After ultrasound tracing (black line, dot; lymphatic Fig. 5. After ICG lymphgraphy (dotted red line)
vessel, line; vein)

Fig. 6. Intraoperative finding Fig. 7. Post LVA

111 Advantages and disadvantages

2211E 0] 835t Yuy 1l Hul AxLO] AHL Reql time AAIEMA 1 AoA] A Ate] Puylyl Hue i

12 0

71 2 QL 4B 9HS oo BA 549 BRI U 4 gt Ea 28TH AU FAoIA H55
4 %

Eulkuld)

o] sffo]r H]-E E3F =A] 55U T ICG lymphographytt MR lymphangiog-
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raphyollAl= 2712F 32 £7120] injection®] HR3HAWF 223} A= o]&3t invasive technique©] R GItt
= ZA Eot 7R 1 Q5T

@2 2= long learning curve® 7H 4= AU @A st Q= AlE7F A1
T7F g0 S 7HE S e AARel7] wiEol A1F

o7} QAL Ao o ¥ correlation SoF A o L3t AAE &

Ni
lo

1] B4 HARARS] oJ&
I Aao] ofgt
Yt} E3F R lym-

K
il

%
N
N,
o
ok
<
iy
S~
aft
>
o
_o|lg
N,
40
%
X
rlr
nSE

4
20
i)

phatic vessel9] AEj7} 27| wjZe] ST HAF HLEr) b 4= L GF X3 SR A= 43 fibrosis®
Al FAF A7 o2& 4= UFUTE skARE o]3t FLolle AW vlw A HEs] Hof HALY Qo= itk &

% glgieh
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Preoperative image interpretation

550 4% A7} troleel weh, G253 Rae] WE A9 e 4ROl AgE Ok
SIS Zlo] Fastt. B R0 AR FREE) thol ofstuat die.

1) Bioelectric impedance spectroscopy

2) Lymphoscintigraphy

3) Indocyanine green lymphography (ICGL)
4) MR lymphangiography

5) Direct lymphangiography

Hi =

1) Bioelectric impedance spectroscopy

(1) /1A% 25t I AR GAS, 3 73

(2) 71200 AL St 71ASE 2 95 oA, &5, A & THEE AZ4ETS 5P| w2, 54 7919
$5e et At A

(3) 374 ARbo] &1L, B5E A3 glo] W= AQl Al8o] 7Hs 5t

2) Lymphoscintigraphy

(1) Tracer protein (99mTc-sulfur colloid)S €]} Wof] FYUSHH tracers= YEW B2 7|} 52 & w5

ek
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(2) A7 Fof Gamma cameras ©]-&359] tracer(radiolabeled colloid)Z2HE WEEHE= A5E 7|25H=
AR,
() Y & 271(5~308)°ll FFok= Aol HoaT HEE= FFE A
(4) Traceroll= 217HA] 577t Q4L tracero] e A3} 2ol= FX] Yt
(5) ¥uFA © 2 lymphedema®] definitive diagnostic test® A2},
(6) NI or AbNI; 96% sensitive and 100% specific for lymphedema
(7) Abnormal findings
(@ delayed transit time of the radiolabeled colloid to the regional lymph nodes
@ dermal backflow (accumulation of tracer in cutaneous lymphatics or fat)
(3 asymmetric node uptake
@ formation of collateral lymphatic channels
(8) Efficient for
(D confirms lymphedema in patients with an equivocal clinical diagnosis
@ verifies normal lymphatic function in those suspected to have another condition
® documents the severity of lymphatic dysfunction
(9) 1E~4A759t 2~4H Z33}o] colloid”} wash-outEle= AL &QISH 4= 911l o]& E3f lymphatic func-
tion%= AT 4 Sl
(10) P o 2= A7} ol lymphatic vessel:& 2 Edzhz Fe3t AAS & 57} Qi

(11) Functioning lymphatic vessel 2+ 4= Q= F-% At}

3) Indocyanine green lymphography (ICGL)

(1) ICGE H5t23] Yol APt 228 E 2em” | Zio]of EAicts HX7kR] Sk o[t

(2) At BExo7g ARESE 4= 9loW lymphoscintigraphy2} B]SSE o]0|X]E ZFOHA|E 27]°f| functioning
lymphatic vessel& 3=t T &

(3) ICL grade?} =17, dermal backflow”} A3t F90l= ICGE FYet 2159 functioning lymphaticS 2+-&
&= Qlch

(4) 73], Fato] AL 2kl A, lymphatic vessel®] T EHOA| 2cmE T} T Zo] £Afsk= 73-9-2hd o] wiy
O 2 lymphatic vessel= 27| o|Ht}.

) F& A%, 52 & Fo= o A= A 5= A

4) MR lymphangiography

(1) high-quality image between water, fat, and other soft tissues
(2) Contraindications

(@ severe claustrophobia
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MTIM S: Preoperative image interpretation

(2 pace makers
® ferromagnetic intracerebral clips
(3) T5t= 6~10 nm F719] paramagnetic macromolecules& Y5 tracer’} the lymphatic capillaries
£ 59l lymphatic vessels and lymph nodes® 354 Htt.
(4) Contrast/noise ratio”} %=°} lymphoscintigraphy2} 5| 382 wj
Azo] 7hsste] | it FEoJAA] fIXE Hot FelstA & &= itk
(6) 2 I3 Bt of gt o] fIXE & &= Tt
(6) MRIEZ &0l LEE A9& 4= 11 LVS & 913F LvY] siiahd 94x|¢} 715k & 4= it
(7) MRICIA Lvo] HolA] 9=tHd LV Shunting & RETH= UE & TS 12{ok= Aol £

(8) Venous contamination®|gtal E8]9-= @] =t o= 29 S73H veinT} lymphatic vessel

o
2,
o

ol

T d £ Qe A Wt o]& lymphatic fluid7F AFAC 2 veinC & shunting®0] o= FAY0]
ct.

(9) IZA|TF 2F57 H vein Al7to] Astofutat Mol Asfjx|i= ko] 9lo] A& FE ohd LVt +ES 4=
o

(10) LV U= vein} Alo|& Hol&=t|, corkscrew appearances Ro|il $7H57F ZojA BRIt
(11) Venous contamination A5} Yol Ferumoxytold} 22 dyeE IVE Y3} vein signalS sub-
straction® 4= == It}

(12) 48 &7 =¥ Venous substraction A 525H] %=

Tech Vasc Interventional Rad 19:262-272.
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5) Direct lymphangiography

(1) TrunkY intra-abdominal lymphatic system2 E7]9J8] 233} guidedtol] LN radioactive dyeZ in-

jectiondh= 1Y

111 Algorithm?| £t 1t Microsurgeon bias

(1) Images Yol 542 LEQ] AdT} VS & & WS Hop7| Aol

(2) 43897 QA= LVSeH Node transfer, liposuction®lgh= &4 W o]Qof = tfE X|&xlHo] Qlck
< Yojof it

3) AgoIehtoll A HAAISH= compressiont massage= 2 7|7F & B2 A4S B3 1 AT ASEHAH:

(@) BFAT A= 5228 7 WA A|FslE s biasE 7HA 1L Qloh Hole 7] 32 LE7} gl $ARE A
Q)i QfE Ay WEol7| gt 4T oA k= ICG 74*}01]*1 inear patter?] lymphaticZ A5 &

A

fr

g2 AT T RO 1A 0 R e Hokal giFES] AF T2 A9E diL S o TS
Aoltt. 13y o]Ao] X &2 Qg BIRIZE? compression = Q15 AIRIZP? E12 =& A A&

slaleto] AL Edf 4% A A=2A2l compressions o= AL 43I

] RSt
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Zone | Replantation

Replantation of an amputated fingertip distal to the distal interphalangeal joint has gained much
popularity because of great progress in microsurgery technique. The advantages of the replantation
method for distal digital amputations are that it preserves digital length, provides good soft-tissue cov-
erage with adequate sensibility, preserves the nail in a one-stage procedure with high patient sat-
isfaction cosmetically and functionally, and maintains good joint motion in comparison with other
methods such as primary closure or skin grafting.

Large series with high success rates of 75 to 90 percent for fingertip replantations have been
reported. The success rate depends on the level and type of amputation, technical, and operative varia-
bles relating to survival rate. In case of severe crushing injury, it is a contraindication of replantation.
But the presence of crushing did not affect the survival rate in Zone 1 replantation. Alternatively, we
found that the number of anastomotic arteries and veins influence the survival rate. These distal anas-
tomoses can challenge the surgeon’s microvascular skills.

The amputated part was prepared under the microscope.

Replantation was carried out in the following sequence: os-
teosynthesis, tenorrhaphy, artery repair, nerve repair, vein
repair, and skin suture. When amputation was at a more dis-
tal level, shortening of the distal phalanx was avoided to pre-
vent damage to the nail bed and nail matrix. One or two
Kirschner wires were then inserted retrogradely into the am-
putated part for later use; however, stump stabilization was
achieved by soft-tissue repair only in pediatric patients and
those in whom the Kirschner wire interfered with circulation.

If the palmar vein was dissected for anastomosis, two oblique skin incisions were made on the pal-
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mar surface and triangular flaps are elevated to facilitate ex-
posure and dissection of both proximal and distal veins.
Digital arteries on both sides were dissected free in proximal
site. The largest terminal branch of the distal artery that ran
close to the midline and just palmar to the distal phalanx was
searched for anastomosis.
Dissection of the artery should be performed until the un-
damaged intima of the artery is seen, especially in crush or
avulsion type amputations. If a vein graft was necessary, it
was coapted to the artery in the distal stump before osteo-
synthesis. The available veins could be found lateral to the
nail fold and palmar side of the pulp in zone 1; however, it is
very difficult to dissect the lateral veins from the immobile
subcutaneous tissues.
Therefore, palmar subcutaneous veins were used for micro-
vascular anastomosis. Manual compression of the pulp, which
allowed a small amount of blood to ooze from veins, aided
identification.
Vein grafting was performed after debridement of crushed
vascular ends proximally and distally, instead of bone short-
ening or arthrodesis.
When venous repair was impossible because of unavail-
ability of the vein to be used or severe soft-tissue damage, a
paraungual stab incision was made and topical dripping of heparinized saline was started immediately
after the operation to relieve venous congestion. The nerves were repaired whenever possible by epi-
neural suture.
In distal crush injuries it is often difficult to get the proper size match of the distal artery. Transfer of
a digital artery from an adjacent digit may be utilized, especially in children where the size match is
critical. A step-down arterial graft should be utilized if a vein graft is required and the reversed vein
segment has too great of a size mismatch.
While arteries in very distal replants can be difficult to repair, veins may be a nightmare. The surgeon
should be familiar with the venous anatomy of the digits and the thumb. Repairing volar veins may be
preferable, since they are easier to dissect than the dorsal veins, which lie in a dense fibrous tissue.

Occasionally suitable veins for repair are not available; a successful outcome can still be obtained in
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these cases if there is an effective means of ensuring temporary venous outflow while the collateral cir-
culation develops.

The primary method of temporary venous outflow is medicinal leeches. Leeches effectively remove
congested blood and detach when engorged. Additionally, they inject hirudin, a potent anticoagulant
which results in bleeding long after the leech detaches. The leech is applied to the congested part and
allowed to attach. If the arterial blood supply is poor, which usually implies that the diagnosis of ve-
nous congestion is wrong, the leech may detach prematurely and attempt to wander to another site.
The patient’s dressing should be fabricated to allow the leech to attach only to the congested part.
Leeches feed usually for 10 ~ 40 minutes, after which they detach or should be removed. Absorbent
dressing is utilized to avoid further constriction from the continued oozing, which may last for up to 6
hours. A new leech is applied if the finger appears congested again, usually no sooner than 4 hours.
Leech therapy is slowly weaned at approximately 5 days. At this point venous circulation should be
re-established. Aeromonas species bacteria in the leech gut are essential for digestion of blood.
Aeromonas hydrophila is not normally a pathogen, but precautions should be utilized. Prophylactic an-
tibiotics to cover Aeromonas should be considered. These are mainly third-generation cephalosporins
or aminoglycosides. Leeches may not always be available and other methods of venous outflow can be
utilized.

Removing the distal nail plate and mechanical rubbing of the sterile matrix followed by application
of a dressing with a 1000 unit/mL heparin solution may achieve active oozing in the congested finger.
This technique is repeated hourly until congestion is improved. Another option is the injection of hep-
arin subcutaneously. In this technique, a fish mouth incision is made in the distal digit to allow venous
outflow. A solution of 1000 units of heparin in 0.1 mL saline is injected subcutaneously into the tip of
the congested replanted finger. Heparin subcutaneous injections are reported to be more cost-effective
than medical leeches and simpler to administer, and heparin action can last for over 6 hours.

Postoperatively, 5000 U of heparin and 500 ml of low-molecular-weight dextran were administered
intravenously for 3 to 5 consecutive days. Every patient should be counseled about the importance of
quitting smoking after surgery to prevent poor surgical results.

Another technique which can be considered is subcutaneously pocketing the distal replantation. This
technique was initially described using a subdermal pocket on the chest wall. To prevent the awkward
immobilization of a chest flap, the subdermal pocket has been described on the palm. The pulp of the
finger is de-epithelialized; a subdermal pocket is made in the palm or thenar crease. The finger is se-
cured in a flexed position attached to the palm for 7 days. After 7 days the patient is brought to the op-
erating room and the finger is detached.

With distal phalanx amputation, replantation can achieve over a 90% success rate when venous anas-
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tomosis is performed. Even without venous anastomosis, success rates over 75% can be achieved. Given
these success rates, distal fingertip amputation is justifiable and these fingers should be aggressively

replanted. The aesthetic and psychological benefit of distal fingertip replantation should not be ignored.
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H&Z: Digital Replantation

Fig. 1. The ribbon sign of digital artery
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H&Z: Digital Replantation
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H&Z: Digital Replantation

Case

(A, B, C) Complete amputation of Lt thumb and index finger at zone Il. (D, E) Tenolysis of flexor tendon of the thumb and
index finger. (F, G, H) Recovered range of motion of the thumb and index finger; 10 months postoperative view.
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Replantation of Forearm Amputation
-How Can We Reduce the Ischemic Time During
Forearm Replantation? -

Dong Hee Kim, M.D.!, Sang Hyun Lee, M.D.?

'Department of Orthopaedic Surgery, Samsung Changwon Hospital, Sungkyunkwan University School of Medicine,
“Department of Orthopaedic Surgery, Medical Research Institute, Pusan National University Hospital, Korea

111 Introduction

TA Aol A LAYSHA 1o R]of] o3t ARR] 42 AAY 4be] ol W Ak Ajsfiel w-E Abare] Qfsf e
5] A¥staL Qlrt. offet Ao A|of &gt &4 Fofl 3P4l major limb amputation 73] LJ2ke]of|A] HHH
ol REAHE Aoltt &4 X JmE= FA| stump revision} replantation® & U0} X|H £3] Replanta-
tion W& $&2 A7t vA &4 B34 o] RSt 196249 124] 4xofF ZEAollA] AHA upper limb re-
plantation®] A|FEOH. o] & T2 oJ7}oof| ofsto] HF&aZ AYPE0] B2 =iEeR e 43E Hilst
Aot 18U =597 Major limp replantation= Sk QPHI} 4=&0] 5-8/40] thsfl o HA| F<=5] A7|
wojgitt. Z7]ofl= AE 7hett AHRE st AEES woletl S48 R, @Al e 79 ¥y
health care system ¥ resourcesE 1'8{olo] A9 7|51 &9 882 FUislol= 207 11 2Ho| H3ls}
et

A7} AAZ major limb replantations 2457 1= €A] &t} )= 71&4 07 uf- 7tk 2 & 520
e AEY 5 = QLo b4 714t T BEE 9o 715 35S & 4 Qe ARt $ALE selectionstal &
9] 883 E= & U ol tisiA T Estolof jitt. I3 EE Q)= R} o] &of| thet S Sk b
@2 F0of 5hH A} o] 9] HAZ thA| g Ad7Istofok gtk E5] AR|of|41 ] AR <2 the preser-
vation of function, independence, ZL8]1l prevention of chronic paindl= Z°o] F8 &-Holt}. E3F A% o]
A ZH 2 protective sensation®] 3|E2 59| 7|52 sh=t| 3lof #j-¢- o] Hrh

AR 3ol A] o] 2|3t Fito] S Ak iRt &7 {JsiA+= ischemic times £°l& o] 7V 5835HH A

A= ischemic times &°l= $&4 X7 4 H1otalA} it}

300



Dong Hee Kim, Sang Hyun Lee: Replantation of Forearm Amputation

I11 Indications for replantation

AR Hehso] 285 7[R o2E A ddolA 9 Heks 4853 vttt Thumb amputationoi|A]
replantation®] -&0[5}A] %2 wjof= toe transfer == & AUE2 A9 762 HES 4= ok 2 AFA]
Ao A= transplantations Skl .24 o] toe transferdH o] RS} E|11 QIR = Fom Fofx}e] A%o]
U Y A2 5§ 5ol EAI7E qlo] 71EA Q1 tijte] Hat A= gt T thE tijte® FA B o] H1L
U AR} 47} o o] T3 ulEA FA AU 7|5 HAA SR} TS T} ol 4] Qroba] A eke] Anf A of
ko =nt ARGHTE 1B E AR ArtolA AHTE] 4852 & olsfiotal 2 Axks &7 93l ischemic time
= 9 & Ut A4 05 AfHesSZ AlEsks Aol £

Hetee 24 ve e F, 3 71 H 74 A, AR 33, 714 2 | e B 2 e

¢

longed normothermic ischemic time, life threatening injury 7} S8 3% A} 33 AR50 G2

T e drolle Aded] 57100 sigeitt

111 Technical Considerations

i)
=
i)
[

Major limb replantation €4t Q1 42| Al ischemic time©] AtjZ o2 JFS ¥tom 718 &
HF 2ol ofsf SRt ol Fake v Jo] Qleth. 424 AtollA A 244] o] ol /gF3t A
& 4-6AI7Hlo] @Y &8k SJESfoF o] FojAof £L2 AME A& 5 Qlrh
HEAQL ARR] ekl A= AW BN &8s 35 AJAHoF ohi, 8 FEo] W2 917 Arho|A= 4A171o]U
Y &85 I)E fjof =2 ATE A= o ATk
At £919] ischemic times E°|& 27HAE

of gupt e Lalsto] S WS 4= QU ok 8 A olF AlARIo|H Tl TR0 R e WHOR S
Al dupt HEE AIZE Yjof] 59 92 FgA o0& AAsk=1 sk AO|

o] thE &= ou AR ] &4 AR A7 SR o|F AIARIAE S5 B9 JF O R QPR ofF AlARE
o] dkdsto] 149} th2 7 ischemic timeS o] £0X| 1 Qlt}. &2 o4& ischemic timeS £°]7] 9
SA= BE AZHo] 38 E9& o|F= o] 7H} 39351, artery anastomosis ©]% T4l debridement, ex-
ploration, Bone fixationo] E= A7 £0li= Ao| 7H F-851al £, o]of] AR =2 ARl & &7 W
S A7f5HH, forearm replantation o4 =& Al7HE £017] 95l Bone fixation B2 AAZ0] ARSI H

Two stage Bone Fixation Techniques Z©o| &7§5ta2A} Shct.

e

=

1) Wound debridement and exploration

I Alg¥=]ojof gt} Incision % & procedure’t £

#f3lo] AElofo} Ttk 23 59| oS Fsto] 27t

Debridements= AT 1952} AE ARx|ofl4

W & anastomosis site”} coverage 2 4 = A
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Fig. 1. Forearm amputation
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2) Bone shortening and fixation

|

-

AFAQ AFEL 915t bone shorteningS & B a5t} st A3} AL nerve graftt vein graft §1o]
primary repairs °}1— 2g JHE Q. H) &5 7Rset 2ol Higk o7t of4] glov HE AR A9 5-10
Cm7HA] ©0] 7531t} Major replantation BEE A7k Qtof] 114 dfof stH & wl2 1 7igkst HhHS M55}
Al =9, Internal fixation 7|&2 Ago]E& Bone fixation<> osteotomyg A|Her 9ol we} K- wirelh
plate 5-& o-83tu] A3ttt AR 8, HZo| ThE levelold] Zdo] © B T 531 F9E Uk A
QRH0] AQ e 2 x-rayS E5f 23 U= 29 bone length, rotation, congruency of the distal and prox-
imal radioulnar jointZ telsjeiof eirt. HlaA & 0“4 % nonuniond] &L af: Holr}. Radial de-
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Fig. 2. Replantation strategy for forearm amputation
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Fig. 3. 25 years old patient with mid— forearm amputation were performed replantation with two stage bone fixation
technique.
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4) Muscle and tendon repairs
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6) Skin cover
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tendon transfert} selective arthrodesis 8- flap 5= E33F soft tissue augmentation/ scar correction
T " Q95}t} Immobilizationdl= 7|7F B2t nerve regeneration, soft tissue contracture, joint stiffness *5%
splinte} &gt E2|XRE Fofto] wAdfoksttt. £3] first web space releasel} capsulotomy 5 splints
05 A S8 88 S 2 2] N 23HAR) S Y ek 23 ) AT B
A sy} Q0] Al L2l MebEQ ko] 717 Akl Sl ek RHIch 13} 4 % /Ao o4
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111 Functional results
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71} A9 B & § 14 ol Ay ol 5 ARGl  IJFE IR ‘:} o] 7|17k A ik wEe
plasticity o] SHA $A}Q] 213 5=} oA tiF-22] EAloj|A] 2 E3t 7|54 +5E THEo] YA Ho 2719
U =804 prosthesis Z1&3 replantation &< functional testE A5 ™ replantation 1F01A]

Fig. 4. 25 years old patient 2years following replantation showing good functional outcome.
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R ASlohe 22 A3 YERITE Patient-reported outcomes H| 1 Fo| A 2% replantation 15590
A DASH A7} f-2sHA @A 1gto™ Michigan hand Questionnaire & ] 895 =A Uttt Return to
work?] H]& 9A| replantation 13594 75%, prosthesis &4 50%% A}olE HHtHFig. 4).

111 Conclusion
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Coverage of the upper extremity

1) Skin grafting

2) Local flap

3) Regional flap ZX[0f (M| RF=2lc] A2t

4) Distant flap HEE (M2t g3l
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(3) 4Lt Z-dH = (Four-Flap Z-plasty)
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Hr} o] Zdo|g IFAI7|= mio|tH | 5).

O3 4. AnfH 7-83&(Four-Flap Z-plasty). X|[Hat SA #7H 27} 60% 0[A0|H IS &717| YK 0] 12025 60=2
YOI 4719 TS At2jHiESH= LT 2t X|#HO| Z0|E 27 it OI2HC= S #9| ZOl= 2f 260% = 2T,

I8 5. M 2 A EER{0] SLIT Z-gH=S AR

0t
rol
H
>
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J% 6. &= £500| OS2 E LIS AIR-St 25
(5) OE2E 1|2t (Rhomboid flap)
BT s g Awslel 8 T oR FolRel G $ule AU e el 2E v
ZolE ZA Aol shal 5 &3} o] m 77} F25] off = FRolA A
2) =% LO|TH(Axial-Pattern flaps)
A<H

T 5 A A2 3 Tt 59 maso] A7) . HEA Q] HEEE AR

(1) M| 1% $4Z S O|TH(First dorsal metacarpal artery flap, Kite flap)
o] I A 1 & SZ FH(FDMA)T} o] 529 upr|at E2Q] vi= X5 EX|(dorsal digital branches)

o} o] o5l AN TG-S W=t} A 1 viE S5F 5W2 2F FUoA EX|ol= sHoZ gF swol A| 1 Hj
= Z7FX(first dorsal interosseous muscle) 2.2 507}7] Ao & FA] A4 A(extensor pollicis longus ten-

don) BFE ASI50A BAste] P Qe SjRobY S ARk thEEe] 490 o] R A] 2 F4T Z9)
S04 37082, F7HS], Mo DHEAR Ut B2 BAL A 1 £32 552 2 AA S 42
o] 1, 95 BA FA9 ujE AFUOR ojojAlt). H& BAl QX0 ujE A5uo = ofoix]m Qlx|] 94
2 o2 v5o) 2o FES T

o] TR Q1x] 2IAT vjE0] AT AR TR WFO R A 255T 252wt et ol

3 Attt ojnf E3E 9] F FollA] ke Ejtoto] AAloF BES o AT 4 ATHIHE 7). 4
NN 7 cmPETA] BRAEE DS 5= 1 'ﬂ1‘j°ﬂ U2 39S 9 = Qlok 1A 9ol mut AXAlol=
A7 A9 7ALEte] &4 Tof) A4 YoM TRE ARt 18] o] 2= tif AT e masitt

o] muh2 5] FA|9 AL, 5 E 7 J*X*‘:'H S A, 283 A 159217 §-9] A9] Aol R85t o]
ke E3F sfFEMEe] I FHlizianatomical snuffbox)F-9jollA TuhE A4tsto] PO R 2] LR AL
70| o] 7hssltt. ojufi= FEHE T T F9of Er
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0|¥: =4 IH(Local Flap)

JE 7. M1 S S SY D2 SHES 2S01| Pl tiE SUZUSES HoH0F of1l HES 2lHoHH YX(O| X 7t &
A EVA| [0 7FsotH.

(2) M| 2 Hi% F+= 5 O|2H(Second dorsal metacarpal artery flap)
| HEEA2HS B0E SR AN S B FRE Wk 43492 B0E B A 1298 3
2 FUAY Do o ol FA FSHIE T Aolx] Rk WS 2T J

#7102 ol AP HUE S SRS R Aot 2

ek OEE
o9l
e
19
o2
o
H
4
2
N
o
ol
)
H
(]

(3) X U =AY m|TH(Digital artery island flaps)

o] B2 A9 85 Y S AzHof| o5 FH S5 W vmooh RE PP R muS AN A
A5 Aol F=2 o-&Hth. o] M A-851] sliil= A9 BHe W sfFof s & YL Qlojof Btk 4]
L = 9] 428 427 Sufo]| oJ] FHFES Hor o] 52 37[9] YA I SAL(transverse palmar arch)ol| 2]
o A2 AZE 0] JUTHIH 8). o5 & 42 +A9] YYHe} ZYF ARl (proximal and distal cruciate
ligament: C1 and C3)9] $Ix]ol &5t 71 A9 & 832 4 4] 24 29| 714 Eﬂéoﬂ ixﬂﬁ}
o} uebA] o] Fuo] ol TFL S=z] Zulo] 3] Sxpo] GEQl Y A 90 =ulyulo] Ay 20| o|&F
th. o] Tk A9} A4 AHS & 95 4] | A7)7) BSOSl B Vﬂ FAIsH | Eﬂ—v—oﬂ 7V W—Q'Ob-
AR} Ao A = o5 FAZE 2442 853 HEo] LU FRE AA K

A
312y Thelo] WAy 7R Ao

F

_

O:

=
Oh. ZoFOIA 27| A7Aste] A sdE Zot Adsial mite




JE 8. 25 SAIE UEH 0822 F 19 +¥

UL

T2 9. O OfX| M= X

HO|—
29l MEATSS

OH 40O
XISy g0

¥

B C

off +X| S =AY D[S At ZE(A). LS He 2E(B). +X R0 IS

oHo|’ EA(C)

7R s AAAS A EWo R Bajsh. o) AEW dojA
s3o] Zolab}, B el A9IXTA vl QAR st o] Hojg

K| SHS 37H9| YNSH & A (transverse palmar arch)0il 2J6i A2 HZE0f

FIRAZIL S

ol %

_;

o
=342
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uelg stel A7hEao] el
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Holct.
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= =4 OJH(Local Flap)
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1) 25 V-Y HZI OJ Tk (Volar V-Y advancement flap)

111 Z% o THAdvancement flaps)
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o] gL 57 ZuolA T 0] A7t e Axslo] HEE Ak gzl o] £4L HAl At A
=iy

SHH0] 3 4:4] o] FEIE Bo] WIck= o] glo] 2 AgEI gkt

o] mta2 vl S 1AH e Mol st A e AETFAE SAF WHelth mEbA
_?_
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Regional Flap in Hand Reconstruction

H11A} k= defectol] BEZ QIS YIX|ollA mihE A4FSH= local flapyt ©8, defect@t QIR F-91= oA
Tt defect FHO| 5= AR|o|A AAYdl= T regional flapC & R3S} (£A] HHE2] A0 lojA= 5L
St $22]7} oA FojR7F 25 Yol Q= 495 regional flap2 2 A 2J3ttt) Regional flap2 random pat-
tern 2 axial pattern 55 ZEFSI} Fof AREEl= Random-pattern regional flapOlls= cross-finger, the-
nar flap, hypothenar flap 5°] It} Axial pattern regional flap= radial forearm, dorsal metacarpal ar-
terial flap, posterior interosseous flap 5°] It

S ARZA] A& A muo] AHE, 27909 7], 94|, 49 complexity, F

gz g EEA

=
b
-
15

ﬁ

o>

Iz

4

BN

i

T 52 1185}to] o]F0jZt}. Regional flap< microanastomosis o}
SlEHe o] LoV 4l QlzAo] SAPIESL AL mE ol She A43o) 2717 2 9ol Alel] o2
el =
0] Ad QA|of w2t Al 7R3t regional flap2] A9 optione tha3} 2t

o

11 Finger tip defect ($X|AH &4

1. Random Flap

(1) Thenar flap

Finger tip injury”Z} volar side®]| 1.0, F7]7} v|w & & 73 AR&sict,

Index, long fingerol] 2 AREHT}

TR DukE dorjug, Y] A HE pRO] EAZ AAIT 5= k= Aol /1o 23441 50|
R8s, 12} & 2~3F F, ®2(detach) &= AAsH7| A7HA] &7 flexions Aok St2E, PIP]O]
contracture 9o St

-2 FE2]9] MCPJ ol A AASHAIE, thumb®] radial digital nerve €40l F£JoHH thumb?] axisE
o717 QL= mES AZlt.
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(2) Cross finger flap

WA 2 2719] volar defecto] AHTeE, A9IA9] ARza] 2 B oheh, $4A1) Aeol A8 4 9tk

T2 3549] dorsal side] rectangular pattern 2 Al&stH, i AA; A] paratendon®] £AEA] LE
2 2o

2. Island flap (Axial flap)

(1) Heterodigital neurovascular island flap

o] B ol 29| Aok A-8d 5 AT, t7ll= FA19] volar sideol]l W& 2719] A&o] 9k Al 74
o] ARz A7 B A4S BESP] sl ARRE 282 long finger S-2 ring fingerollA #435tH, 3] &
3He digital nerve®} arteryE common digital artery level7FA] Bf2|sto] AAYoHA| it

(2) First dorsal metacarpal arterial flap

F219] volar side ¥ dorsal sideE A7AsH7] 43t flap2. 2 index finger?] first dorsal metacarpal arteryS
ARE&3SE axial flapolth. Flap2 index finger?] dorsal side®ll 2F=51H, metacarpal head -2 MCPJ leveloflA]
A4St} Radial nerve®) sensory branchs E3HA|A 7AZtnjwo 2 o] 85 41t Qlt}

111 Proximal to MCPJ

1. Reversed radial forearm flap

ftfo
s

Radial forearm flap2 & F-9]°] H]sf| ¥4 gf2 oS o oY FO] A7 & AFREA] A
251t} T3t fasciocutaneous, fascia-only, osteoseptocutaneous & THFSH FEfQ] kS ARESH 4= Ik
Zo] S}, ok radial artery 2= main vessel& ARSSITH= ©@F0] Qlo] FTol= ARF AREE A= o of A
= 783t mjgolt}, o]& free flap FEHZE ARE-E|A|TE, reverse pattern® 2 251 island flapo 2 A}

89 % 9k

r =
ol

O
T
s

O

o

e
e

3

o] T2 radial artery= sacrifice 5}oJofF 51H, T3St reverse flow”} radial artery-ulnar artery2] commu-
nication®l] ZASIER, $~& A Allen testE WIEA] Ao, =& A ulnar artery?] blood flowE &Rlsfo]of gt

o}

2. Radial forearm perforator flap

Radial artery¥] distal cluster of perforatorg ©]&5}9] perforator flap & 2519 rotation2-2 turn-over

flapo & $RE 1E35} 4= QIt}. Radial artery?] distal perforators radial styloid process®] -5 2~6cm 9
2lo] =2 E-25HY septocutaneous FEHE EA|3th =& & angiography, duplex US, hand Doppler 52
perforator?] YA|E u|g] m}e}slo] o= pivot point® FTS AL 5HA HLt.
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ZX|0dl: Regional Flap in Hand Reconstruction

3. Ulnar artery perforator flap

Ulnar artery perforator+ pisiform-to-elbow linejol] = £451H, pisiform S Z5FE 7cm, 11cm, 15cm
Aol A F2 dFAHL). PerforatorE 08519 turn-over - rotation flap 2= 4= Ut}

4. Reversed posterior interosseous artery flap

o] flap< anterior interosseous artery®?} posterior interosseous artery”} distal radioulnar joint levelojlA]
communicationdh= £/d& 0183} reverse-flow flap®|th. Radial artery2l &2 axial vessel & HE3TH= A
o] QJA|qt, PIPJET} YFoll= Ak85l7] ofH1l, anterior®t posterior interosseous arteryZte] communica-
tion®] gAY F=3 Feoll= AR ol whizoll TS A4dshH, proximal arteryE AH27] o] HEEA]
flows gRlsto]of it

1]9ke] &2 lateral epicondyle¥} distal radioulnar jointE Sl 419 59, pivot point= distal radioulnar
jointZHE ZLREZ 2emYA]o Ec}.

111 Elbow and arm soft tissue reconstruction

1. Lateral arm flap

Elbow?] A8-2Z] ZAso) AREE 4= 9t} H2+= bone, tendon 5& Z33E B5%Z] m@o 2 o]8E & 9lo

™, reverse flow pattern® 2% ARS-E 4= U}

2. Latissimus dorsi flap

£ 7719] A< 189 9851, anterior/posterior arm¥} elbowol] AR &= Ut} Thoracodorsal arteryS
pedicleZ 3} £ arc of rotation ©]-&ot] THS FH LA FH, thoracodorsal artery perforator flap2 =&
T ARl 7kssiet
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Free or Distant Flap

=
Uy =

Mol Fgelat

HIAZ2

A2l AtE(reconstructive ladder) 7igo] W2 ALEHA7F HRYSIAS wff 431 AUEHQl &S 940 =E
A==k

AL o10}A] hS A9 B AQHA0) 542 Hespl ek =, ol et YA Bto] 7Hs e o) S414
o= Tejsjo} st the TAIR W)Fol4], Fajnt, U, Felvimo] A ol/ke Holk. SR A

Zo) ez Qlsjol A9IIE] 248 Alseks dlo] glo] 71419l Alo] LA ST ool wek 22 A7
429] 7ol EARAT. &, 71E 4490 9 Qgels] wEA) Ao At 918 e Bal gln 87

ZHRIONA 7 st & 7|HS ARgsPd Eoh= A79] Aol | (reconstructive elevator) 7Hdolt}. o714

5 o7t el AE QA oAl BE A E 557 AYlA vtk A7) Hto](reconstructive

I8 1. MdsE9| Alt], A|H|0[H, 12|11 Tj0|0f Cet 7HEsS dFok= 1.
Jeon BJ, Mun GH. Perspectives on reconstructive microsurgery in Korea. J Korean Med Assoc. 2011 Jun;54(6):604-616.
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pie) g0l =U=AHTH 1).

b

£

E3| 4B

= AP AR B AT A9l A AeHole, Ao slo] e A 0E EYste]
SePEe 23T Bt ek ol At WRo|AS Fof AUT A AL HFHOE 87t Uk A
B ol o] Wt THUT, G35 Aokl A B 715 ST 4 g7) MRoleh. WiHHOE e A
93 39 71 olgEel FoIRolzt wue] Aot mio] Sa|Ret vk ABE ety TR BB
2 713 Qo0 FATTO R AT 4 9o Foik olgto] HL 725 4 gt

a0k 49 BES AAY el Aot Azt FEPA $HY 4 U 2T VS T 5 Y AFRAo|
BSElojo} gtk 3 YT FAL 24o] BEF A9 2714 V5 HohS T 0T 3L FU 2 9] v
o 753 e T AFG3H Alo] WHHh ESF 2GR AREAS SujFe} el BHE septai o|FolAl
glabrous & 4718 7H1 7] w2e] Qubael dmzalo] So7bl HH gripeltt pinch 59 750 AT 7}
A % qlrt

ol ALZA| QoA SR} AH0] ALRolE AsHe Hlo] Qo] 71E0] o] 27hEIE AEHe Seln
TRk 20k o 83 2jui¥ (fascia free flaps)®] §-8-4] o) choliwiA Sick. Eat Gejujuie A
Qe A% 459 ALFES 2R} A8|R So] AolFAT 4 F 5ol divisionshFE WA T o]

W0 AgET ket ARo] 22rlE olgalol Aot Hele] 2 AR oS Ass WA Hu
o =

111 Fascia free flaps

1980W X0l Smith S°] fascia flap2] 38410 tig] HE 3t o|F o] £X50) 93 thyst fascia flap 1
d SEHEC] THEQICE A&ESH U} Zo] fascia flap 9! pliabledt™ mobile substrateE A58 = 7]
5o E35] $He} AR]Q] ALES AAsH |0 Aot AAY7HA| anterolateral thigh (ALT) fascia flap, lateral
arm fascia flap, temporalis fascia flap, radial forearm fascia flap, serratus anterior fascia flap 5°] F&
AREAL Qi
Fascia flap= Al¥T 3¢ 48 that & 34, 30459] ojglo] Ao}, ik AMESH =W LY AIsks
o] 7154 Aoyt EF, AP TR QI FAF 50 S0l WY 7hsAdo] . ERF RS o8

A, BT ARG MO AAZ 4 ek, ] A9 FoHE XY 515 S Hs ]
2o} Zo] Ad], YA %o] 8-10 cm ool ™ WxHEHo] ORI Z27H4Ql w|Hol Al Alstolof &

ot = ALT I o £0] 8-10 cm, lateral arm flap2 Z|tff £0] 5-6 cm J=2 LHA Ut spA|TE ut
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SIS PR, B0 ] o] U U3 Ak AR A 3tk

A, gk mE A o= Qik. DR Oue] - 2y, A1, 250 S, 4S9 SR HH A
7HA| AL Q1AL 37go] AFolA E0127] tiEo] m¥ % oAl Aot 17F €] @t Advanced techniques ©1-8-5f

ol

of AZHE SR dia Adohs HPH v A4Ro] AT QAR 2AHAT} Al ]o] of 22 Fo] L E3
3= A f9o] At oF YUk & B¢ wirE o|F F7H4RI debulkingaE Al¥stolof Sttt s
9] Zfoll= A& glojAH 59 volume©] E0l&71= SHAIRE 95 BEE v|g] ASs7]= o2 &5
o A o] A7} stk

oA A, gliding surface® A& 4= Tt Fascial component”} tendon®] AFAAHA v IHR| =5 EolF=
layer® 7|52 s17] 4ol & & E5H Y dE8E F= I oAt

o AA, we] 7go] Hal M=, JSHA oA w|e] EWES HAIA] 97 3 AAHEA 2 HEE
& g avt gick. WRAA olF vfE Fukgo] UeRd wj7i] Wk AL o] plane & Bl 3k EEH

O] YA E 22 o|F TR THFo] Lt wlojuiH 7] ol
ot vk AMEShE Hlof] EE Qi W‘H < ke w51E okelA] o] wiel ow fjof 714
Ql mjFolio] HRsirt. o]& Qlste] F7HAQl FolF: olgho] WS &= it} &4, mjFol2Ho| & J2lstr] 5]
A= A Bl compressiong = °] ”]30}111 mo] AES A3 compression©] ]2 9] HFo|2{Ho|
partial loss®h= 3971 3th. o1& H517] 93] fascia flapS A|FSIAL 4= 5= o] Fof| A4 T FolAaS AP
T bt Al o] &S RYE Y7} ujfujio] His] -Q'OWW %t Wol AMgEl= 9 muk FollA] ALT
fascia flap®] 7% #19] perfusion®] gt =xto] Ut &, = A< lateral descending branch of deep
femoral artery= o9& H11 U2 Fof| BIE oA} So02 23}37] 2o T Fgohs @FF 98X &
= 987} Ut} Lateral arm fascia flap®] 739 5119 field QA 4 T 4 = o] AT two-team
o 7] _/H_?,J Z19} _,] 71—71—/\}\101
HEAISE o= Ql= Q¥ o] Qltt. Temporalis fascia flap2] 4% hair follicleo] €4 92 hair loss7} HHA] 1-&
o] BAIE e 4 ul= ©go] Qltt. Serratus anterior fascia flap< two-team approach”} 7Fsstal @3
Z(serratus branch of thoracodorsal artery)2] 2|7} 4137 £E83} donor-site morbidity”} glo] 7ie1d o=z A
S5l= Hwolti(1E 2, 3).

&

approach”} %] & 4= 912 posterior antebrachial cutaneous nerve”

o ¢

l

Y o
Fascia flap A= =71R0| IE0jAILQ
L3 H| anatomy oo OLE2I0| oS
I[EHAL0] 21l HS 2 7Hs 8t S0 012t (hair loss, nerve palsy)
MEHHOI O] HX MEHTKs
SOF0[=H0] XS
Gliding2 Xi&agt
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Z4™EZ: Free or Distant Flap

r

T3 2, A LS HTAEMTS IHRIMKIEZ KMot Z2EERIE serratus anterior fascia free flapQ2 7S 2.

>

I3 3. iR LS SIMEISTES releasedtl! temporalis fascia free flap2t skin graft2 ZEEAE Xidst 2

111 Distant flaps using tissue expander

o) Aol BRI SUYTBES BT 5 P B9 ZEHEL BRt o5 So] Aol 5
% 59| divisionshs WA= w1z ek o2 AMGEIk SHIEE AglolLt Aglo] AL WY Aol
Aol 2N olgelel B A4S *J%ZJ_OE AZs)E % 9k So] ZLoHE

S 2

AAE A ?ﬂ%:rLaoﬂ X47H— 7]'0} —“il‘i— O 2 suprafasical plane_i dissection Alg¥ste] 3771 &
ol ZAFIHE FHt 710 JZH port: subcutaneous planed] YR|A7|1EH], ol 7|9 FATH




A df port7t AA H

o= 7Fs-Ao] 9t
K5 Q7] WiiZelh. °F 10% 8% initial inflations AI¥SHIL 2% 2
322 Ak il 2~370Y ke SR 77kS IR & Bt
slo] AA7} 71535 MYE 7hssto] nevusS &
A

plane®]] YA HF port7} B HAY kinkin
25H4H entry pointE 277} o8& F97F 7
SHEE i 13] A Q& HEote] dAA &4
o|FojF o FAVIE A A ol Bk of&
o] o mjwo] BX Z(ventral side) -2 YZ(anterior side)ol| T|H2] 7]%
PrE TS ARl A7 SEEuY B o]&5t] ?JH}'GH—-—‘:} oF
A network”}F A QT TdE|E mmke] 74
sk I 19] perfusion®] QAlEE A-Lol= o
d A

3o
mgko 2 goj&et
o] 11 QF9] choke vesselE°] €& T2 Vlablll'[ye PIAPNAR ]

%5—"?‘_
i1l o5 T
Hrt o] AEE mjuo] ojHquriA|
2-357F A UpA] wjie] R0 7A=Y Do A=
SORRE YRS IO R HolErt, &
o YA EEE

2=
= A7l5ke] divisionstl

==
= =97] 152 Aof backcut=
(delay procedure)& Al¥s}7| % Shct.
NS
SR B2 Ao HASE AEH S Afdsk=t Qlo] ey 2SS o] 8S
Pl £ 7]54, U]%Zﬂ?_ AIE HolE 4= 9t
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