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Hand Injury
Part 4: Extensor Tendon Injury
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Functional anatomy aNsaIn Sufausslunszrindada a%i
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munduaihifieldgaiu adummad sundanslitadanlvienlddrs 11w tand

2a9NAWLI (active extension) $9uAL dynamic  passive flexion Tafiaazvinl extensor tendon &4
tenodesis effect” waz flexor tendon #elawk To MP 9nbaanan
dynamic tenodesis K814 mandenlnn  sanalieu@edives intrinsic tendon LRNTH
yastaniisdeuselulnadedndonits elinns T8 PIP SamBuasanauwn, lateral band waz
wffudatonvinliszosn19seninafitnizdunas  oblique retinacular ligament (ORL) Aasfatn
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Eﬂﬁ 1 passive wrist flexion vl MP W&z IP extension 31nna N dynamic tenodesis (31/77@7@3’@7441/&3

977 Littler JW. The finger extensor mechanism. Surg Clin North Am 1967, 47: 415-32)

active extension 81@HWLIINIIN
extrinsic LAY intrinsic extensor mugjﬁuiﬂﬂ
extrinsic extensor LJ% primary extensor a4y
%o MP &sazniivade 1P lafdailiora MP
da9liiinnne hyperextension &3 intrinsic
extensor THebuade IP las 3 naln Ae

1) intrinsic muscle Frgsiamaaaani
vp998 MP ldl#Aia hyperextension nl#
extrinsic tendon Ynwihfwisade 1P lddud

2) intrinsic muscle §9L3909H1% lateral
band RawBuade IP waztiu primary
extensor Va8 IP

3) ﬂﬁ’lmﬁa lumbrical fﬁédﬁlu intrinsic
muscle ﬁﬁq@ﬁuﬁ@mﬂ radial side 284 FDP
tendon lusuniis distal paim Hednswada
Aazasly FOP tdewlUnstansiin 39100
NALIIABNTRELaTD IP

extensor mechanism ﬁ@f’nmﬂ&‘% MP
UUUNVUAZUNNIaantdu extensor hood
Lﬁaﬁmau dorsal 1/3 283N3TQN proximal L&
middle phalanx ARBRUINARUNY (hood) ylw

a Agl/ t:ll(v a ' . I
NOWRNRUNTIZTAIN tendon LIRS periosteum L
a v dl £ =1 =
vinanie GUA 2) fminiinsdnanaves
Wudunianszaninuinmiaznalifiadaym
tendon adhesion vlﬁ\‘i’lsl ﬁ’ﬂ‘ﬁ' extensor tendon
. A A4 d a4 Xua
LignunTneReniinandoaillauas lateral
band ALndawe2lln1e volar lile Ts9ada 1P
C e o4 e v v
1t GmLﬂumaumsﬂsﬁauwwuvl,@uawq@

BRIINNLEUTaY extensor tendon™?

gﬂﬁ 2 extensor mechanism WHN3INdaantdu
extensor hood LWaaaw dorsal 1/3 283
proximal L8 middle phalanx (daui/ava1n

Converse JM. Reconstructive plastic surgery,1977)
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Zones of injury

Tuihdausldiiin 9 zone anda DIP
ldaudls proximal forearm Fuiuile
w9 5 zone 1ndia IP lautisteile (gﬂ"?'i 3)
TaoiavAazassmunisasda® anidu zone 9
nafe
zone 1: finger DIP, thumb IP joint
zone 2: finger middle phalanx, thumb proximal phalanx
zone 3: finger PIP, thumb MP joint
zone 4: finger proximal phalanx, thumb metacarpal
zone 5: finger MP, thumb CMC joint, radial styloid
zone 6: finger metacarpal
zone 7: dorsal retinaculum
zone 8: distal forearm

zone 9: proximal forearm

gﬂﬁ 3 zones of extensor tendon injury (aaui/as
971 Green DP, Hotchkiss RN, Pederson WC, et al.

Green’s operative hand surgery, 2005)

Suture technique

1 zone 1 LAz 2 LEWAUTAN BT
agldTufianisfiung lu closed injury daulng
Fohiandudaaduten WsduwaaNiilvte DIP
WHHAATI LRWLAUARANWIALEY Wmuuaaile
AL ULFWLAWLRZRINTIAA LU dunn Lidas
o o4 & o da X
LUNNEDY suture material Ylusl&ﬂ‘ﬂu zone %A
monofilament V4@ 4-0 9 6-0 wn distal stump

=} ] dl =3 1 U 1%
wide ldunnwenazifusenlanaisld pull-out
suture®
v =3 z ~

T zone 3-5 LWLAURWIINAY AITLTL
@28 2-strand core suture (Eﬂﬁ 4) lavlg 4-0
braided polyester LRZENALRINAEY simple oh
cross-stitch suture la gLt 6-0 monofilament

14 zone 6-9 LFULABINUNARUINGALT W

=} v A s a

gﬂwﬂmwuﬂﬂammﬂu flexor tendon gy
WWUWUY 2-strand 138 4-strand core suture @8
4-0 braided polyester I epitendinous suture
lawld 6-0 monofilament (a3waziBualuun
flexor tendon injury) tendon slip AldFsdia
=4 Qs = =4 v = Qs
W@ ’1aNTaLEUTIN T wLABLA DA wla la g
o figure-of-eight technique

Modified
Bunnell

gﬂﬁ 4 wala 2-strand core suture 1% extensor
tendon NHoalTlann modified Kessler as
modified Bunnell technique (aaui/ayain Neligan PC,

Chang J. Plastic surgery: hand and upper extremity, 2013)
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Technical consideration

Zone 1: mallet finger (finger DIP,
thumb IP jt)

closed injury wu'lddiasnin open injury
nmInszunnasiiuiiiiseadIguusIuag
A > dl v A . . H
Bounanluame il active IP extension aH
duamginudesiiga (1% gnuaanszunn
dasirameTuues) un9nisanalisunszgn
base of distal phalanx ﬂizﬁﬁﬂ%@@@l’luu’lﬁ’sﬂ
a 1 dj 3 o A
L38NIN mallet fracture TIVLLARBITNATNIIR
luvin lateral view S lasnsld splint e
DIP willuaass 6 §ani® (3UN 5) duda PIP
sunsaadanlniladnd drandudaaddon
. ' o e v . . v @
splint 3211919 6 FUaN¥HaLdad maintain TWda
DIP wBsaasianaaian watlasnuldliiia
tendon gap vnliaunsald splint laanarin
closed reduction Wae trans-articular DIP
fixation @28 K-wire
.. AN A A °
open injury M}if tendon gap tila¥in
passive DIP extension AI3LEULANIZHIRI
uazld external splint M3 dissect WIaLHLLFWEY
27137 MLEwAuA BT84 813l tendon gap AT
urnRntuasduduludieiu Uil 6) b
asdulasisdulunaliluuna anald trans-
articular K-wire fixation T 2-3 &lanwiusn (Ellﬁ 7)

u&asuiln external splint ¢0AUATY 6
fFUanst lui’mﬁﬁ tendon avulsion #38 mallet
fracture A3ld pull-out suture UMY K-wire
fixation (Eﬂﬁ 8)

dl . . v A
gll‘n 6 open injury 14 zone 1 @l tendon gap
A73L8U3IN skin Waz tendon ludisdu
(AAu1/8991n Green DP, Hotchkiss RN, Pederson

WC, et al. Green’s operative hand surgery, 2005)

35U 5 1w zone 1 uaz 2 TWaw DIP luriimBuaass 6 ey dorsal aluminum splint W58

stack splint (aaui/aya1n Berger RA, Weiss AC. Hand surgery, 2004)
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g‘d‘ﬁ 7 trans-articular K-wire fixation 14n13
N1 mallet finger w38 fracture (daut/asain
Neligan PC, Chang J. Plastic surgery: hand and
upper extremity, 2013)

Zone 2 : finger middle phalanx,
thumb proximal phalanx

i3 zone 7% lateral band 2 aWN

Qs v A = 1A =
UIFIUNW mummnm@vl,mﬂu 50% @ATL8U
LRWIZRIRTS 810K 50% AITLEUTaNARE
running LLRE cross-stitch suture wa e splint

6 FUAH (gﬂﬁ 9)

Zone 3 : finger PIP, thumb MP jt

il lateral band L&z central slip anana
azldaansnmboada PIP léga wndsagisly
224 volar migration w84 lateral band ¥inl# head
of proximal phalanx Lﬁ”]ma@agﬂu extensor
mechanism ﬂﬁ’mmiﬂﬁ@m‘ixqu (button hole)
v AiAa boutonniere deformity NN33N1N closed
injury 1 zone i an3la spiint s PIP widanss
6 fensk (gﬂﬁ' 10) Twnsdh open injury Tigusan
@18 2-strand core suture 91ALFINGIY simple

running %38 cross-stitch suture (31]“71 11) 1)

Eﬂﬁ 8 pull-out suture lu zone 1 (Aau/ayain
Mathes SJ, Henz VR. Plastic surgery: the hand
and upper limb, 2006)

3UN 9 msidugdenal running WAz cross-
stitch suture 11 zone 2 (fFaut/ss97n Green DP,
Hotchkiss RN, Pederson WC, et al. Green’s

operative hand surgery, 2005)

gﬂ‘ﬁ 10 closed injury % zone 3 vnl#ifia
boutonniere deformity S lagld splint 1i7a
PIP 1iflaage w1w 6 §enA (daurasan Green DP.
Hotchkiss RN, Pederson WC, et al. Green’s operative

hand surgery, 2005)
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3111 11 Mmudusendiy 2-strand core suture Lae
cross-stitch suture 1% zone 3 (Aauavain
Green DP, Hotchkiss RN, Pederson WC, et al.

Green’s operative hand surgery, 2005)

1 . 5 6 %

& splint w11 6 &§a% v195188713lF trans-
articular PIP fixation with K-wire shaeaglu 2
% 6 a n

§UanAusn wndl central slip a1awelduas
ldanaunsaduseuld a1ald retrograde tendon
flap aaudwaidutansald longitudinal split
tendon 310 lateral band Wt uT NN WL %
central slip 8ulwaiunu (3U7 12)

Zone 4 : finger proximal phalanx,
thumb metacarpal

partial tear AlitAin 50% araifutas
lawld 5-0 cross-stitch suture tanaLin 50%
afusenlaylt 2-strand core suture SINAY
5-0 38 6-0 cross-stitch suture (gll‘ﬁ 13)

Zone 5 : finger MP, thumb CMC jt

central tendon AITLEULTULABINY
zone 4 (3ﬂ°7i14) mnﬁﬁaﬁuﬁaﬁﬂm@msﬁw
muludaliszananawdule ufIdusauaidu
mmﬂummmagﬂﬁ@mm%Lmaﬁavlf?riauuﬁa
Wuganluniowas 614 sagittal band injury
AL HUTaNAIY cross-stitch monofilament
suture Lial# central tendon 8EAIINAY
"LajLﬂﬁlaumg@mﬁmﬁ'mmmﬁwﬁaﬁa‘”

il

CENTRAL
SLIP

" CENTRAL
SLIP

gﬂﬁ 12 w1n central slip 21aw1ell a19ld
retrograde tendon flap AaUAAN (Un) Wiald
central half W84 lateral band (6\"10) NUIUTINAY
\Ju central slip oulnsl (daur/asain Green DP,
Hotchkiss RN, Pederson WC, et al. Green’s

operative hand surgery, 2005)

2

7z

ST e
RN

s

3111 13 nsiiusanlu zone 4 (daurasan
Green DP, Hotchkiss RN, Pederson WC, et al.

Green’s operative hand surgery, 2005)
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31]‘7; 14 MIEUTaNGE 2-strand core suture LAz
cross-stitch suture 114 zone 5 (Aaui/ava1n Green
DP, Hotchkiss RN, Pederson WC. Green’s operative
hand surgery,1999)

Zone 6 : finger metacarpal

lEnsfusanituasdny flexor tendon

injury
Zone 7 : wrist

2719MIANINAVBI extensor retinaculum
Fymadusenasanaing Nailadnu tendon

adhesion L8 bowstring effect

Zone 8 : distal forearm

U317k musculotendinous junction .
anumztilu muscle belly waz fascia U139 ¢
mMdusauyn I lnetin a1adadld side-to-side
tendon transfer lunsdifilismunsaidudonla
JHIERE

Zone 9 : proximal forearm

o A Ada & @ )
NANLHENANVIAAITLEUAILY interrupted
absorbable suture uazld long arm splint #1u

4 oA

Post-operative rehabilitation

Zone 1 - 2 and thumb zone T1

lwauda DIP @1e static splint 1w
1981 6 &Ua1% auda PIP Ladannlladnd

Zone3-4

A3l& splint 192 PIP uaz DIP wiiloa
@39 luglnaifisandolunisinmdiainsur
early controlled motion (active flexion LLag
passive extension T8 IP) @18 dynamic
extension splint (Eﬂﬁ 15) w3a early
controlled active motion (Eﬂﬁ 16) lagld
static splint YaeWNLIAYa IP thEoaaTILa
io MP 1adoulwildnd 1fiaBuvi short-arc
active motion exercise MADNaa splint LANaan
Wil exercise splint 2 84 lasduusnlida PIP
WBsaasiuazdtevn active flex Uaz extend
4o DIP 1fiailasfiu lateral band adhesion &%
splint §udi 2 Iwsada PIP 30° uas DIP 20°-25°
saufuwbuaass Wolwdnisindonlnivas
s narhdn 2 slalvsets PIP tRuu 40°
waz 4 Fleniifiudn 50° Woasu 6 Faniias
naa splint o ©

311115 dynamic extension splint §1%3U zone 34

(Aaui/a997n Berger RA, Weiss AC. Hand surgery, 2004)
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3171 16 early controlled active motion protocol lawls static splint VueWnlida IP nBaaass (A),
53 exercise laglt exercise splint 83N vl PIP willuaasauazyin active flex-extend 1o DIP (B),

14 exercise splint aufl 2 l#sata PIP 30° uaz DIP 20°-25° aUNULAEEAATY (C-D) (daur/asain

Berger RA, Weiss AC. Hand surgery, 2004)

sii 17 dynamic extension splint fAIU zone 59
u

AInansanaaunaIfuLasle static splint Wnw
(@T@ui/mﬁ)’m Mathes SJ, Henz VR. Plastic surgery: the
hand and upper limb, 2006)

Zone5-9

A723L33 early motion exercise a2
dynamic extension splint LIWLAEINY zone 3-4

(3UN 17) n3007lT static splint aauna1adu

311 18  static splint (U%) W8z MP block splint
(819) §1AIU zone 5-9 (Faui/avan Berger RA,
Weiss AC. Hand surgery, 2004)

lurinnszandafia 20°- 40°, 48 MP uaz IP
mBpaass uatlasuunld MP block splint
AOUNAITU (Eﬂ"?'i 18) lagl#vin active motion
o 1P ¢ luwasfinszandaiio 30° uazdo MP
Wwdnaass
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Thumb zone T2

1#la static splint @28 short arm thumb
spica slab %38 splint (gﬂﬁ 19) luvihnszandaile
20°, 78 CMC n19aanga, 18 MP uaz IP
WBuAATI auATU 3 Flana93a active motion
at9t 9 landsasla static splint agluumenn
wioanald dynamic rubber band outrigger (gﬂﬁ 20)
i le ety 6 Fans “°

Thumb zone T3 - T5

static splint lenadlnaidseny dynamic
splint lavaglurihnszandefia 30° nsda MP
\@uALazta IP wiloaats (G1MI8 EPL injury
Aludasauda IP) win 4 FUa1Ausrdsu
active motion laiflandla static splint agjﬂmlmzﬁﬂ
% 6
INATY 6 FUAN

31/ 19 thumb spica splint (siauz/asan Berger
RA, Weiss AC. Hand surgery, 2004)

3U1 20 dynamic splint §1%3U zone T2-5

(AALL8991n Crosby CA, Wehbe MA. Early protected
motion after extensor tendon repair. J Hand Surg (Am)

1999; 24(5): 1061-70)

ahuoiosans UN 34 auun 2 nsnAu - suoAu 2556 57



LON&E13D19D9

1.

58

Nolan WB. Extensor tendon injuries and reconstruction. In: Mathes SJ, Henz VR, editors.
Plastic surgery: the hand and upper limb. 2nd ed. Philadelphia: Saunders Elsevier 2006.
p.401-21.

Littler JW. The finger extensor mechanism. Surg Clin North Am 1967; 47: 415-32.

Littler JW. The digital extensor-flexor system. In: Converse JM. editor. Reconstructive
plastic surgery, 2nd ed. Philadelphia: Saunders 1977. p.3166-214.

Baratz ME, Schmidt CC, Hughes TB. Extensor tendon injuries. In: Green DP, Hotchkiss RN,
Pederson WC, et al, editors. Green’s operative hand surgery. 5th ed. Philadelphia:
Elsevier Churchill Livingstone; 2005. p.187-217.

Megerie K, German G. Extensor tendon injury. In: Neligan PC, Chang J, editors. Plastic
surgery: hand and upper extremity. 3rd ed. London: Elsevier Saunders 2013. p.210-27.
Newport ML. Early repair of extensor tendon injuries. In: Berger RA, Weiss AC. Hand
surgery. Philadelphia: Lippincott Williams & Wilkins; 2004. p.737-52.

Doy JR. Extensor tendons: acute injuries. In: Green DP, Hotchkiss RN, Pederson WC,
editors. Green’s operative hand surgery. 4th ed. Philadelphia: Churchill Livingstone; 1999.
p.1950-87.

Carney KL, Griffin-reed N. Rehabilitation after extensor tendon injury and repair. In: Berger

RA, Weiss AC. Hand surgery. Philadelphia: Lippincott Williams & Wilkins; 2004. p.767-78.

auoiosans UN 34 aUUA 2 nsnAu - suoAu 2556



