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Hand Injury
Part 3: Flexor Tendon Injury
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Anatomy
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ez FPL 835U FDS wodudazingansausn
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fanane wswaziow Az ldwion g N

Ausnaudaiie tendon asiindla 9 L&
9219g carpal tunnel TI0AL median nerve lu
$a38 common profundus tendon Alafain
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waaziy (FDP 2@ lailasinnuiilu common
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flexor tendon sheath & 2 anwmzha
annular LAz cruciate pulley (gllﬁ 1) annular
pulley A2 uaz A4 nL@3N periosteum of
proximal kae middle phalanx AUAIAL FI
A1, A3 uaz A5 pulley nLi@31N volar plate
28908 MP, PIP uaz DIP @Mu&1QLU cruciate
pulley 493 3 OUUNINaL LRI A2-A5 pulley
azﬁmsquéfuLﬁﬁﬁﬂﬁ'umm:ﬁaaﬁ's Ralw
annular pulley ndanunFaiula®? flexor
tendon 1@ tendon sheath naI8 9 sag
vincula %dLﬂuﬂ’Nmm}a\‘i blood supply 89
tendon (Eﬂ“?ll 2)

FDS 114ag volar ¢ia FDP IUNTITI
11§ A1 sheath AazBuuondaentin 2 slip
#usau FDP uazliat dorsal da FDP rauaz
Ydoudaiudnasicdiy Camper's chiasma
LLazéuq@L*ﬂu 2 slip ldanuuua proximal half
U84 middle phalanx 8% FDP Lﬁamqmu
FDS udhfiezlFugadl distal phalanx® (37 3)
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interossei Was lumbrical @aynda PIP 13498
Taamsvinowaas FDS 'lUds# middle phalanx
waz FDP 'lu@Rt distal phalanx Tas® oblique
retinacular ligament Ludniuqulida PIP 38
fauda DIP lau&adiwn15davadda PIP 3y
WINNIWSainAU DIP wawa® luanefifinng
3090998 IP azvhldnduiiie interossei uaz
lumbrical #96231n4i% Trofiuusslennssede
MP 3NnB97% wonanniitiie FDP vt tdwds
ma‘u‘%nmﬁl,a’fluﬁ;@ﬁ%ﬁmaaﬂﬁmL‘ffa lumbrical
szadanlmedatia Bevinlindwiite lumbrical
Aedndudaunsslunmssado MP aniw
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Eﬂ‘ﬁ: 1 flexor tendon sheath # 2 anwzfa
annular L8z cruciate pulley (Aau/8991n Green
DP, Hotchkiss RN, Pederson WC. Green’s
operative hand surgery, 1999)

Palmar

;Jll“?; 2 flexor tendon L%auaﬂﬁu flexor sheath
@28 vincula superficialis WA vincula
profundus AINAAVINIUEAS  relative
hypovascular zone U312tk palmar U84 tendon
(ﬁmtifmil’m Green DP, Hotchkiss RN, Pederson

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

chiasma

;sﬂﬁ 3 FDS usndlsanidu 2 slip #uvau
FDP udnidandaiudgie Camper’s chiasma
LLaz’éuqmﬂu 2 slip linefi middle phalanx
(@au1la991n Green DP, Hotchkiss RN. Pederson

WC, et al. Green’s operative hand surgery, 2005)
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m3dszdfin FOP vilawldgiuvets
DIP Tumuzfif@n 379639 middle phalanx 13Auf
mMsdseis FDS ﬁﬂﬂm’%oﬁﬁwmﬁmlﬁagﬁo
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Zones of flexor tendon injury

Tuiiafeutailn 5 zone® de

zone 1 8¢ distal §ia FDS insertion i)
zone 7§l FDP aELNE LTI

zone 2 gﬂLL@iﬁg@L‘éuﬁumad flexor sheath
ﬁizé‘fu distal palmar crease ldaufls FDS
insertion

zone 3 ag: distal siavavdaisvad

sUN 4 nsdsziliu FDP (Uw) wae FDS
function (814)

transverse carpal ligament (%dLﬂu roof U84
carpal tunnel) § lumbrical muscle (n1zag
1w zone i

zone 4 ag:mﬂsl,u carpal tunnel

zone 5 US4 distal forearm

g s 1A 1 IS =
Tuiimauddioutiaiu 3 zone fia zone
T1 g distal dada IP, zone T2 Gud A1
pulley A998 IP a2 zone T3 ULtk thenar

eminence (q‘.}‘ﬂ“?ll 5)
Incision for surgical exposure
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Weaduguiiu 45 asenluwuS NN flexor
skin crease \NaANFILINNLATTBIAWANT
WaunatdunaTa® (301 6)

ZONE NI

ZONE Il

ZONE IV

ZONE Y

gﬂﬁ 5 zones of flexor tendon injury
(é’mu/mfﬂ”m Green DP, Hotchkiss RN, Pederson

WC. Green’s operative hand surgery, 1999)
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sUN 6 UUINTRILKARNGALNE repair
flexor tendon (aaui/ava1n Berger RA, Weiss
AC. Hand surgery, 2004)

Suture technique

flexor tendon HWuninindaduzUneg
NaN AITLEUTaNNIUILIMULNWNANI (core
suture) WATYBUIN (epitendinous suture)
A aa ® Aa o A A
luafa35idy core suture Aiftuuldaunfigada
Kessler #38 modified Kessler technique @3
1w 2-strand technique fafl core suture 2 &%
dl 1 a L= 1 v ~
(3uUn 7) LANAnAFINa11a719 IR AN ULD ILTI
ldiReanadan13vin early active motion Wad
MG la tnasa 4-strand core suture MW
= a & R \
AMNBTILITILANLT Y 2 1711 ILRNIZRENNIN
wanannaunlt lawn cruciate, double Kessler,
Indiana %38 Strickland technique WHudn (gﬂﬁ 8)
AU 6-strand core suture LLil’ﬁ]zslﬁm’mLLﬁd
wsatilu 3 Wi wensdurnldeinndn LdwEn

FANT A48 1IN NUNRIIAATUUIALEN

51N 7 inaila 2-strand core suture Adewld
(Aaui/aya1n Berger RA, Weiss AC. Hand
surgery, 2004)

Cruciate

Indiana or 4-strand Strickland

31 8 nalla 4-strand core suture Aol
(aaui/ayain Neligan PC, Chang J. Plastic
surgery: hand and upper extremity, 2013)
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M8 core suture AITIARNLEINNNN
Ua18L&§ula% (suture purchase) 7-10 Wu.
desiulderamliainuudnsiaaasla®
f1UWNUIVDY core suture mm%i@iauvlﬂma
dorsum =TeinanNudoussladin 25-50%
\fiasaniluduniisfidl tensile strength GREL
amzaain walfussnduiiialunissastannin
core suture ﬁa%ﬂu@f%mm volar Lﬁ;admﬂa%i
In& axis of joint rotation ¥ 8naTTaNIIR
fliN13IUNI intrinsic vascularity ﬁ'f}aé{mlmy'
aHN19 dorsum WGN1IWIBVAY tendon injury
fulnnjande nutriion 910 synovial fluid fidu
NUN1IaU 9 AnnIn?

N13L8U epitendinous suture S PTILIEY
ANNLdansIladn 10-50% TruaanIsiiated
Jrauazvinldfiasendavasidu s wIoudn
waanaiuludnuue locked loop AzuT K3
N3 simple running o) running lock suture
(gﬂﬁ' 9) MLy epitenon BALBUNAURIBRA
nN3L8U core suture Nba N1sLEURan core
suture (epitenon first technique) NAZLAULANTE
¢ dorsal half Aaw 1faLfiy core suture 1853
W§s99z1 e volar half Mrdaaunue Wi
1 lAauudausIninnin core suture first
technique 14 22% ™

partial laceration U84 flexor tendon ﬁ
Taitfin 60% unlisnilndasfusenudasnsla
AT NS M URTATI19NTIAAawRT 8
tendon M13LEUTENB199LNN A bone-tendon
strength aaadle lagtanie pinch grip @

Suture material

braided polyester 441 4-0 (‘vﬁa 3-0
USIak zone 5) HanununzaNluaslaiy
core suture f19u& nylon 'h polypropylene

. A v AA A A '
monofilament ziTadfa RIFHULAZEZAINGE
NMTLALNINNGT UANTAULTILIIRa 8NN

Locking running peripheral suture

sUn9 inaflan1sidy  epitendinous
suture Aot (daut/asern Neligan PC,
Chang J. Plastic surgery: hand and upper

extremity, 2013)

A [l v ' = a
slwsqm"l,@mﬂm'] mmamm‘_'lrym tendon gap
e n) rupture lalunenas sy epitendinous

suture i3/l 6-0 monofilament %38 polypropylene

Technical consideration

Zone 1 : wuin FDP nasstselallallnasin
dnagu3iamta PIP lawdl vincula aapssly
YL UTaUAITNENNULALTNET A4 pulley
13 i distal stamp &wwnanlienafude
lavassld a33ld pull-out suture HIUNIZQN
distal phalanx m@ugnﬁum:@;wﬁ'u‘%nm
Umpfiwsoumay (gﬂﬁ' 10)

Zone 2 : ATWENBNLEY FDS Ua
FDP #9 2 L& moﬂ%\whl,muﬁawmagﬂu
A2 pulley fisnaifiu FDP ifipaiduidsaiions
lanm&fia adhesion Wae tendon rupture N3
\lu FDS U1tk decussation @B9Wy% tendon
slip 1% orientation axUn@daey lusududas
\Jugan tendon sheath ﬁd‘lﬂuﬂiﬂﬂmww A2
waz A4 pulley swnsallanslfunsanle
@ bLAY 2 aw.) ADaAUILEUA UG
mstedanfivasduiunasnsuda®
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gﬂﬁ 10 wafanIdu tendon-bone junction
injury 14 zone 1 (Aau1/avaIn Mathes SJ, Henz
VR. Plastic surgery: the hand and upper limb,
2006)

Zone 3 : mstiiulu zone Himnldnans
Snunfalagldinefinmsiudifinanauuda

Zone 4 : IN=A8I6A transverse carpal
ligament AITAA AN UL step cut %30 z-plasty
Womaiugaunduauazlalinasadumduuas
wwuszannunniinly

Zone 5 : ANULFULAUVIARALLTUTIN
FldulTeanuasnaoaiden fiEusuna
WINNINB13 biT Tl udadtfy epitendinous
suture ﬁ‘lﬁ

Post-operative rehabilitation

luszoe 3 FUANALINWAINNITLEY
Fau tendon strength ZRARI 25% LAV
\ a X A A o & ,
dae g WNuluten g e 6 §la1viazgenin
initial strength 20% @4%% rehabilitation
program #RININIGATITANUFIAUIN A
izl 3-4 &lenvinan anauudlenilu 4 3
wuu® Aa

Immobilization

o Qs =3 =\ U dl o =}
wanzsniudnniedithenlisindelu
n35ne lagla short arm cast w3a slab luin

Talanbuaasiniasalaniay, sada MP 70
29¢N, T8 IP REuAATINIDIaLaNtas tlansu
3-4 §av3dnaaaantNat3y active wia

passive movement

Early active extension and passive flexion

515ulae Kleinert uazamz® 013
dandastantduluiiaidann I@ﬂlﬁﬁaagﬂu
dorsal extension blocking splint luvinsataie
30-40 8471, 4878 MP 70 83en, T8 IP wiga
@39 UN136a rubber band NLAULAABIlUGAN
volar forearm lagdl distal palmar bar AGI 3

A A . . 3
nad La e passive flexion 18378 IP @8aa
Phl (Eﬂﬁ 11) Iﬁgﬂ’mﬁ’l active extension
gaUNU passive flexion Taflatas g lagld
Qq’ A a v tﬁ! 1 o v
Ifadnananiketie wurinl@nea rubber band
AaunauiNailadni flexion contracture VaITd

faia®

% ",;er

31]17; 11 modified Kleinert protocol luns
11 active extension and passive flexion 18
firila Tawld rubber band waz distal palmar
bar (aautavain Green DP, Hotchkiss RN,
Pederson WC. Green’s operative hand surgery,
1999)
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Waasy 3-4 danrusinnaa dorsal
splint 88N LWRBLE volar wrist cuff @1%WIUGA
rubber band LTwiaxN LNalSu wrist ROM
exercise Wazf9AINI active extend &FUNU
passive flex TaiidalTuLA

Waasu 6 e lWnaa splint aan
MIRNALRZISN “place and hold exercise” lat

. A A [N o ' ] XX
passive flex Hflaliagludunonitauacliiiile
active flex falwAsagluduniatutiume

~ o €2 a . .

Wansu 8 §1ansk 3930 passive extension

exercise

Early passive mobilization

35uTlay Duran uaz Houser® floatlu
dorsal splint LﬁuLamﬁueﬁﬁ 2 passive
flexion PIP uaz DIP lﬁﬂmﬂﬁawumzu%nmaja
flavas 9 las'lald rubber band (gﬂﬁ' 12) WU
\fiq flexion contracture HasniN3aA 2

Early controlled active flexion

mm:ﬁm%fwjﬂwﬁl%mﬂﬁﬂ 4-strand
%38 6-strand core suture 1ol braided polyester
PIEVabT epitendinous suture %dﬁm’]&lu“ﬁdu‘id
WNEIWBRINIL active motion AN UARAIHAA
drhodasfianad wlausziadalunmsinm
Wuadn9d lasld splint 2 dude vaewnly
resting splint (lwrihsadaiiadnites, sada MP
atiees 50 avauazda IP Buaase) 1ie
L‘éw exercise l‘ﬁlﬂﬁ"ﬂumid tenodesis splint
with wrist hinge (ﬁmm‘smaﬁaﬁawqmaz
nszanla 30 adrmuazdata MP 60 84@n) Ua2
¥ passive flex 18 IP uga fas<) nazanda
fotulasdinssainTanan uildesiinge
suassiuluuaefiiing active flex 98 IP ot
lurinduidua 5 Jufl udrsedaiandavan
auqmam:mﬁmﬁaaaﬂm (gﬂﬁ 13) v

gﬂﬁ 12 Duran-Houser protocol A9 controlled passive motion afialaslails rubber
band lanvmzwnlwaglu splint (A), 1lai3u exercise linaa strap fitiagan
passive flexion U8 DIP (B), U8 PIP (C), T8 MP uaz IP joint (D) (daui/asa1n Green DP,

Hotchkiss RN, Pederson WC, et al. Green’s operative hand surgery, 2005)
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iiJ‘YI 13 controlled actiive motion protocol mmeﬂ‘L%&laaUIu resting splint (A), LuaLiu
exercise I%Lﬂazlumla tenodesis splint with wrist hinge (B) 28 passive flexion mua
%%ﬁ@LLﬂ’Jﬂ%@Iﬂ“]JE]NE]VLﬂWSGMﬂ% (C) ﬂﬂE]U&IE]E]ﬂ?J’NV]%GlV] active erX|on %’)EJE]
5 ’JWW]I@IEJWEJ’]EJ’]&II‘HLLNI%%@EJV]ﬁ@l (D) LLﬂ’NE]“]JE]&JE]ﬂﬂiJ&l’]ﬁ]%ﬁ(ﬂﬂE]WﬂwmEJEJ@]%’JE]amﬂ
(@mtilmmn Green DP, Hotchkiss RN, Pederson WC, et al. Green’s operative
hand surgery, 2005)

R ez 25 A59 1WaaU 4 FUanaaisw - YW T adanay MP agﬂuvma,
active flexion fafiala P aglurinndae
u
g: ad v E2 Qs ° i Q‘D A dl
LINDNANRNHNRIUNS 4 35 1116187 w - %1 passive flex iailaldlusmed

LLﬁaLL@immmm:awaaQﬂamLcﬂ'a:sw Tasd wrist flexion
[ (2) e Ajl,d v A' . Z v o 1
mﬂmﬂ@ga;ﬂ NUAD - Taz138 active flex #da dasrinluyi

- quaunasnda lildihanannifiuly  wrist extension
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