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Review article

Surgical management in chronic scapholunate
ligament injury without arthritic change

Jiratchawit Thitisittichoke, Vanasiri Kuptniratsaikul*

Department of Orthopadics, Faculty of Medicine, Chulalongkorn University, King Chulalongkorn
Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand

Abstract

Scapholunate (SL) ligament injury represents the most common form of carpal instability and typically occurs
following a fall onto an outstretched hand. Patients often present with dorsoradial wrist pain, swelling, or mechanical
symptoms such as clicking on the affected side. Despite its prevalence, diagnosis in the acute phase can be challenging due
to the nonspecific nature of early clinical findings and the frequently inconclusive appearance of initial radiographs.
Although outpatient wrist arthroscopy may facilitate early diagnosis and treatment, its availability is generally limited to
tertiary care centers. Delayed or missed diagnosis may lead to chronic wrist pain, progressive instability, and long-term
functional impairment.

Several classification systems have been proposed for SL ligament injuries. This review focuses on static, reducible
scapholunate ligament injuries without radiographic evidence of degenerative changes. According to contemporary practical
management guidelines, these injuries correspond to stages III through V of the modified Garcia-Elias classification,
reflecting increasing severity of ligamentous and capsuloligamentous disruption. These types of injuries are commonly
encountered in patients whose symptoms have persisted for more than six weeks, representing the chronic phase of
scapholunate ligament injury.

Surgical reconstruction remains the cornerstone of management for these lesions. However, no single operative
technique has been universally accepted as the standard of care. The objective of this review is to synthesize the most
current evidence and provide an educational summary of the available surgical options for treating static, reducible SL
ligament injuries, with particular attention to reported clinical outcomes associated with each technique.
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Figure 3. Wrist AP view, Scaphoid ring sign (MNANAAD),
Terry Thomas sign (WuiiagneAsauLAg).

Figure 4. Wrist Lateral view Laman siinauiliailnfians Figure 5. Wrist Lateral view, Dorsal translation of
SL Angle. Scaphoid.

Figure 6. Crenched fist view WAUAN LY Widening SL interval
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Figure 7. Cineradiography (A) Wrist AP view iy widening 484 SL joint; (B) Ulnar deviation Wi SL joint widening

Figure 8. 4D-CT WA b widening SL intervall {WaHn1991 ulnar deviation. (A) radial deviation; (B) ulnar deviation.
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Figure 9. wARIAN BT NL 1Y MRI: Disruption of dorsal scapholunate ligament. (A) coronal view; (B) sagital view;

(C) axial view.
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Figure 10. LAAYANMOULUDY sagittal gothic arch (AALLA9a1N Overstraeten LV, Camus EJ, Wahegaonkar A, Messina J,

Tandara AA, Binder AC, et al. Anatomical Description of the Dorsal Capsulo-Scapholunate Septum (DCSS)-Arthroscopic
Staging of Scapholunate Instability after DCSS Sectioning. J Wrist Surg 2013;2:149-54.)"™
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Table 5. n9ulFaUsLMATANIIATIRINAGE.
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Table 6. Updated Garcia-llias staging system.

Stage | Stage |l Stage Il Stage IV Stage V Stage VI Stage VI
Partial injury Yes No No No No No No
Repairable Yes Yes No No No No No
Normal RS Yes Yes Yes No No No No
angle
Lunate Yes Yes Yes Yes No No No
aligned
Reducible Yes Yes Yes Yes Yes No No
Normal Yes Yes Yes Yes Yes Yes No
cartilage

(Apulasann Garcia-Elias M, Lluch AL. Carpal Instability. Green’s Operative Hand Surgery. 1. 8 ed. Philadelphia,
Pennsylvania: Elsevier; 2022. p. 488-562.)
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Table 7. Geissler arthroscopic classification for intercarpal ligament tears.

Grade

Description

Attenuation/hemorrhage of interosseous ligament as seen from the radiocarpal joint.
No incongruency of carpal alignment in the midcarpal space.
Attenuation/hemorrhage of interosseous ligament as seen from the radiocarpal joint.
Incongruency/step-off as seen from midcarpal space. A slight gap (less than width of
a probe) between carpals may be present.

Incongruency/step-off of carpal alignment is seen in both the radiocarpal and
midcarpal spaces. The probe may be passed through the gap between carpals.
Incongruency/step-off of carpal alignment is seen in both the radiocarpal and midcarpal

spaces. Gross instability with manipulation is noted. A 2.7-mm arthroscope

may be passed through the gap between carpals (positive drive through sign)

(Anuasann Geissler WB. Arthroscopic management of scapholunate instability. J Wrist Surg. 2013;2:129-35.)

Table 8. Arthroscopic EWAS classification.

EWAS Description Arthroscopic testing SLIOL AP Findings

Stage from MC joint

| Elongation No passage of the probe Not found in these cadaver

specimens

I Lesion of Passage of the tip of the probe Lesion of proximal/membranous
membranous in the SL space without part of SLIOL
SLIOL widening(stable)

A A partial lesion Volar widening on dynamic Lesion of anterior and proximal
involving the testing from Mid-carpal joint part of SLIOL with or without
volar SLIOL (anterior laxity) lesion of RSC- LRL

1B Partial lesion Dorsal SL widening on dynamic Lesion of proximal and posterior
involving the testing (posterior laxity) part of SLIOL with partial lesion
dorsal SLIOL of DIC

lnc Complete Complete widening of SL space Complete lesion of SLIOL
SLIOL tear, on dynamic testing, reducible (anterior, proximal, posterior),
joint is with removal of probe complete lesion of one extrinsic
reducible ligament (DIC lesion or RSC/ LRL)

v Complete SL gap with passage of the Complete lesion of SLIOL
SLIOL with gap arthroscope from MC to RC joint (anterior, proximal, posterior),

No radio graphic abnormalities lesion of extrinsic ligaments
(DIC, RSC/ LRL)
\% IV + Carpal Wide SL gap with passage of Complete lesion of SLIOL, DIC,

misalignment

the arthroscope through SL joint.

LRL, RSC, involvement of one or

Frequent Xray abnormalities such more other ligaments (TH, ST, DRC)

as an increased SL gap, DISI deformity

(Anuasann Messina JC, Van Overstraeten L, Luchetti R, Fairplay T, Mathoulin CL. The EWAS Classification of
Scapholunate Tears: An Anatomical Arthroscopic Study. J Wrist Surg 2013:2:105-9.)
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Box 1. Six questions to consider when evaluating an SL injury®

1. Is the dorsal SL ligament intact and functional?

2. If the ligament has ruptured, does it have good integrity for repair?

3. Is the scaphoid alignment normal?
4. |s radiolunate alignment still retained?
5. Are abnormal carpal alignments easily reducible?

6. Is the articular cartilage normal?

Box 1. Garcia-Elias M, Lluch AL. Carpal Instability. Green’s Operative Hand Surgery. 1. 8 ed. Philadelphia, Pennsylvania:

Elsevier; 2022. p. 488-562.
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Table 9. d3UwAllAnTgeNFATNEN chronic SLIL injury without arthritic change.
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Treatment option for static reducible SL ligament injury

Capsulodesis

Bone-tissue-bone graft

Ligament tenodesis

Axis method

Blatt's capsulodesis
Mayo’s capsulodesis

Szabo’s capsulodesis

Arthoscopic capsulodesis
Arthroscopic-Assisted Volar

Scapholunate Capsulodesis

Remote Bone-Tissue-
Bone Grafts

Isolated Dorsal
Retinaculum Grafts
Metacarpal-Carpal-
Based Bone-Tissue-
Bone Grafts
Vascularized
Metacarpal-Carpal-
Based BTB Grafts
Carpal-Based Bone-
Tissue-Bone Grafts
Augmented Dorsal

Retinaculum Grafts

Four-bone ligament
reconstruction
Brunelli tenodesis
Modified Brunelli
tenodesis

Three ligament
tenodesis
Scapholunotriquetral
tenodesis
Antipronation spiral
tenodesis
Scapholunate
ligament 360
procedure
Arthroscopic-Assisted
Box Loop
Reconstruction

The Anatomical
Anterior and Posterior
Reconstruction

(ANAFAB)

Reduction and
association of

the Scaphoid and
Lunate (RASL)
Scapholunate Axis
Method (SLAM)
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History and physical examination
consistent with SLIL injury

| Suspect acute injury

A4

Radiograph series

| |

Non-diagnostic Increased SL
radiographs angle or gap*

MRI or arthroscopy®

| Suspect chronic injury ‘

| Radiograph series |

I

J Med Biosci

Negative for
SLIL instability

Increased SL
angle or gap*

Stress radiographs

Radiographs

Radiographic

Partial tear

Complete tear

Negative Positive No radiographic
(dynamic instability) iti i

y

arthritis (chronic
static instability)

evidence of
arthritis (SLAC wrist)

y MRI/MRA
Immobilization, Acute repair with
arthroscopic K-wire or screw -

débridement, augmentation Consider occult ,| Diagnostic

capsular shrinkage + capsulodesis instability arthroscopy
Consider
—— staging |—
arthroscopy®
Low-grade High-grade
injury injury
v I A 4
Arthroscopic débridement, Reconstructive Salvage
percutaneous pinning, procedure procedure

capsular shrinkage

Figure 11. L19M14NNI5NENTLNALELIR9L&WIEY scapholunate ligament THin3asa.

Capsulodesis

1. Blatt’s capsulodesis® (Figure 12)
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2. Dorsal intercarpal ligament capsulodesis (mayo
capsulodesis)®” (Figure 13)
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Figure 12. Blatt's capsulodesis.
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3. Dorsal intercarpal ligament capsulodesis (Szabo’s
capsulodesis)®? (Figure 14)
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Table 10. @@ﬂ Capsulodesis technique.
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Procedures Principles Advantage Short-term outcome Long-term outcome  Limitation
Blatt's gheqain1ng TULATLIAN LA VAS improved improved  Full wrist extension ”L;\immm?'”\luy,\]‘
capsulodesis ~ dorsal capsule 184 scaphoid, from 7.9t0 4.1 no more thar mawewln
Tuelei scaphoid wmatalddutan  Significant global 20 degrees of Wnavulddna,
Aaannisaa reduction in wrist flexion lost flanuanisian
wrist movement 80.0% of Foss
signification reduction grip strength®
in grip strength®
Mayo dreainnziutes dnfannsiedoulye  VASimprovedimproved  filaifluamsiinm  uwwanszgnenads
capsulodesis DICligamentliléis  waaindn from6to 3 grip strength  Muazeizena utlaaluszeizenn
lunate tAgEaAS Blatt's capsulodesis  89.0% of contralateral side ET;WU@WM??JQ@
doulaneln ROM 74.0% of Fass
scaphoid contralateral side®
Szabo’s ﬁﬁﬁ'ﬂmm:ﬂm&l“ﬂm NTQREDN SL angle improved Increase of SL mmﬁmaﬁ@f{w
capsulodesis DIC igament'lfia@i ~scaphoid Wine,  significantly angleandSLgap  ufldaudeiialdn
distal pole of $neN intercarpal 10.0% decrease when compare
scaphoid motionl#f in wrist flexion, with early follow up
15.0% decrease in Flexionin
wrist extension. significantly decrease
20.0% decrease in when compare with
radial deviation, early follow up
11.0% decreasein Grip strength remained
ulnar deviation unchanged from early
after surgery follow up50.0% of patient
no significant change have arthritis change®

in grip strength®”
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Table 10. (Cont.) mgﬂ Capsulodesis technique.
Procedures Principles Advantage Short-term outcome Long-term outcome  Limitation
Arthroscopic iU DCSS |y /rsiaLLL Significantimprove falsifinanisdnen saaldvinuy
capsulodesis  dorsal capsule UALaLTiae in DASH score luseeizeng Tunnsrnsings
NuNgad anan9lan VAS improve from
ﬁqaﬁuvjmﬂﬁmu 3.3100.5

Grip strength 92.0%

of contralateral side®
Arthroscopic- 4Ll volar capsule fspasiias Significantimprove falaiflnannsdne saaldviney
assisted pinel inside-out suture NaAUENTE, in Mayo wrist score luszaizeno Iuﬂq@;jqﬁmgjjq
volar SL fedsu volar SLIL  ddanifunng VAS improve from
capsulodesis HnsinLfuTaN 8100.7

dorsal SLIL s Significantimprove

in grip strength

Grip strength 86.0% of

contralateral side®"
Capsulodesis  Internal brace with falaifisneanuna
with suture tape and ﬂ@d“ﬂ'@ﬂi:@ﬂ - A9ANEN
internal brace  suture wire scapholunate clinical outcome

augmentation (CIBA)
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(CIBA)?®
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Figure 15. Capitohamate Bone- Tissue-Bone Graft.*”
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Figure 16. W&AIN19Y1 BTB graft $anfiunisld Herbert
screw augmentation 1n195N# SLIL injury.™
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Table 11. Wiauiieumaila BTB repairs.®?
Techniques Donor site Advantage Short-term outcome  Long-term outcome Limitation
Remote bone- Navicularfirst A obtained 80.0% of feldifuannadnen  /ndaraesULs
tissue- cuneiformligament  IndiAeaidiuis  motionincreasedgrip  1WIzEIEN 1Aepianng
bone grafts scapholunate strength by 30.0%* unINdauLan
ligament donor site

Isolated
dorsal
retinaculum

grafts

Metacarpal-
carpal-
based BTB
grafts

Vascularized
metacarpal-
carpal-
based BTB
grafts

Carpal-based
BTB grafts®”
(Figure 15)

Herbert's screw
augmented dorsal
retinaculum

grafts
(Figure 16)

Dorsal retinaculum

o

. 1 o 1 a
Dorsal retinaculum WIBIABI LN LAY

near Lister’s tubercle

of distal radius

Second metacarpal-  NAFRAILALILALA
trapezoid orThird RAnuudaus
metacarpal-capitate 184 graft
ligament
Third metacarpal Annsuguiu
graft with NITANLAT graft
radial-sided findn
intermetacarpal artery
Dorsalinterosseous  Iasedinalndiies
ligament of Aududuau
Capitohamate joint ﬁm’mﬁumq\i
adnERR
Tunn93nin
(anan1gtlam

WA functional

score uiily SL gap

and angle)®"*®

EHAN N
Aael Herbert's screw
Nunnsdeulm
v A V& 1
dailalmsandn,

pusiuna

Tuszeizeng

40.0% have persist
wrist pain
increased grip
strength by 30.0%
60.0% underwent

salvage surgery™

Only few report about
clinical application®
with good outcome
from several surgeon®
Only report no
complication at 1 year

follow up®®

Modified Mayo wrist
score improved
from 47 to 82

VAS decreased
from7.7t01.2

SL gap significantly
improved Slightly
decrease flexion

and extension®®

Mentioned that 80.0%
of patients return to

previous working level®

Reduced in ROM
33.0% Failure
Widening of SL gap,
SLangle

Maintain of grip
strength as early
follow up®
feladfinans@nm

Tuszezeng

o 1= =2
falifnans@nmn

Tuszaizeng

Mayo wrist score
improved from
66.8t070.9

Not prevent OA
change Maintain of
SL gap reduction
Slightly increased
of SL angle®™

o 1 =S
faliinannsdnm
Tuszazeng

Trindausamindusu

scapholunate
ligament LA,

= S
UN98IABN graft

= S
ANNTEATDY graft,

graft pullout

1inerelunng
HNFIRga
Idszazaanlunng

o

NIRRT

= a
Hlananianszan
v A dl v
daiia@anlfann

ARANTZEIzeNa
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UANHLARNT
ANGATUAIN
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Tenodesis
1. Four-bone ligament reconstruction™ (Figure 17)
unaiiai gﬂ@@mmumﬁ CERITREIR D
U1ALA L9914 U8 scapholunate ligament 5finFe5
G‘IﬁjlQ@IQN@ﬁﬂﬂQWNﬁHﬂQLLQZﬂWTLﬂg’rﬂuiﬁ’)ﬂlﬂ\‘i{fﬂﬁﬂ
Tugzazeng mﬂﬁﬂ‘iﬁlé’mﬁu extensor carpi radialis
brevis (ECRB) Tunisadradudul wlud il a1d e
ﬂ?x@jﬂﬁ%uﬁﬁﬂ laun scaphoid, lunate, capitate Wag
Radius
fafle Teaiunsdensesdeiie uarsnunnisadenlun

Taa il inunalunieW uy Aaud uepsnes

W lnaAeatng

v
adad

PANNITIRIR T UABNIT 1A W81 ECRB Tun1g

¥

a¥apnuiuasliiudeile TnueenuuunItaLazLfL
graft lﬁﬂ?@Uﬂquﬂﬁiﬁﬁuﬂﬂﬁﬂﬂﬁ scapholunate ligament,
DIC (RC)

dl 1 o o v % o v A
gaifludoudrAnyraslaseaieadudaie

ligament WLag radiocarpal ligament

wallAn1sHAFALE Ha1nnisldanaiusey
nazqn scaphoid Uaz lunate memmqm‘vmnimﬂlu
WWLLVH\?VILMN']W'ZQN @qﬂuuQQL?N?‘ﬂﬂ ERCB graft N'\u?slu
capitate (dorsal 1 palmar), dalUein lunate (palmar to
dorsal) WA scaphoid (dorsal 11 palmar) Auanmw

udatane graft Aax@aNNININAIU palmar AaNHBIANLE

Figure 17. Four bone.
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Figure 18. Brunelli.
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‘ﬁlmz@ﬂ radius waafaailane graft aanAu palmar
11ldu dorsal 184 radius AMNTUAWINANIER graft 194
ECRB idniuiflasfunazan radius uaziianszgndeile
Fansndag Kwire iaseldifloiosunu

v
o

UU

v
=

four-bone ligament reconstruction NUIUNAU AT

AINNN9ANE1T89 Aimquist EE uazauz™®

anunsa uynalnnisied auluoaasdedialia
anANLAENTRINIsIAntaden uaviinnlantanyiloe
aznauhiMawizeriniadaslinuing widnazidaannia
lugaspnududouaaamatianarszazinain1sW ey
dl ' [ :j/ = = f-dld
Penun winaansluszazdunansiispnuianalans
ativlsfimny A nmARANIIHIAAT LAz N UT Lo
proximal pole of scaphoid M l¥atatinn1sAII 189
A X ysanda e -
nszAn scaphoid Nxnuly FalAIATLAMNTaNAARS

2. Brunelli tenodesis™ (Figure 18)

dunaiiaf Qjﬂ@ﬂﬂLL‘]_l‘]_lﬁJ’]L‘*?‘\ll a5NMINY
MHuLﬁgﬂu (rotatory subluxation) U84n7£AN scaphoid
& a9zl TR aannnnsunaE uier nre LA u
scaphotrapeziotrapezoid ligament (STT ligament)
Gn\‘iﬂiuﬂﬂ‘i_lmfm 3 mumﬂm Tun 1) Volar ligament
complex ﬁmLﬂumum‘mm’muummnmm 2) Dorsal
ligaments Waz 3) Radial lateral ligaments Lu@mmmi

MOGTE LD FEmasELL |

CEM L

Figure 19. Modified Brunelli.
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AR LIadwan STT ligament nslduiudunumy
safluuumwilaiilusz@ansnm Taaennylunisudla
wuada scapholunate joint Wnaudf nausuag
waztlasiuaunagllueuian

UANNI941Atyaa9 Brunelli tenodesis A
n1914 1 dui8u flexor carpi radialis (FCR) tilu graft
L‘Wlﬂm‘}/’m volar ligamentous complex 2a914U8uW STT
ligament 2wl Tneflmsnafieutlaniay rotatory
subluxation 184n3¥AN scaphoid asriuliliifa dorsal
intercalated segment instability (DISI) 184n7£AN lunate
uazilaeniunaiin SLAC wrist luldtaamatiAnNIg6I6n

azld FCR graft ABAENY scaphoid tubercle udnaaly

mu‘wmLW@Lﬂummnummmmumumwmmn lunate
(lunate stump) LAa¥NIEAN radius LW@mmmmuL@quu
T v A g unudwdy  volar STT ligament
LL@ZL@?NﬁQ’mﬁuﬂwm dorsal capsule 99109 dorsal
radiocarpal (DRC) ligament Lmzﬁmiﬁmm?ﬁqm’nﬁfm
K-wire annnszan scaphoid lifanszan capitate
ielilassainasiunsszuinesenisauueaiilolie

Brunelli tenodesis Aalumnallafiddnann
Tunsuiatiasnmaesdaiieuazuilanisvyuindey
189n3z9n scaphoid liTaglidasldnnsinsiaidenda
nan135nE luszazusnuansliiuieaauiana lazes
f1lae nsveuresdeilen Aty wazAauaNnaly
nsutlannalaiiunsldednsisy@nanm atnslsfianu
FaidasnTaf d1 AR enauainisnlunissedaile
a1aanasiiasanmafiy FCR graft vhriunsegn radius
Faflusasnianisinasulnvesdaiieluszezenn

3. Modified brunelli tenodesis”” (Figure 19)

AR ARRALINI91N Brunelli tenodesis
Tnailans amanaiil auflaniazmyuind ey (rotatory
subluxation) 2@4n3zAN scaphoid netsaslduannis
A& UABIAY uATnsLfLLAEuanInIZI8Y FOR graft
WaudladasnTadunisinaaniniaesdeiie @y
FasnAanananulumeiamy

1un13¥ Modified brunelli tenodesis 1
qALN¥283 FCR graft azliignéiadude radiocarpal joint
witleudRAy uraznlaenlfnfududu DRC ligament
vraaan i duidy dorsal radiolunotriquetral (RLT)

ligament UAREATUNTEAN lunate Taamsuny 353
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daufnu1nisiad aulussesd ol el 14 a8 ndn
Tnaiantzluniaiaa eulialurinee (flexion) luudaag
wAllAn3lnfA Jn1saf1adudu volar STT ligament
Fulvailneld FCR graft fauALNITETNANNLIININTAS
dorsal capsule Wwag DRC ligament \wlAaiY Brunell
tenodesis wazld K-wire ﬁﬂ‘«l’mﬂﬁ‘:@ﬂ scaphoid
lilflanszan capitate dapsnszminamessnursaiieiie

NATRIN19SNEIAY modified brunelli tenodesis
wam el i udngaunsail uy Av Nl upsTaedadle
ananisan inANLdLsredle uasiidAtyde
FagunsninEsra unisad eulunaesd e il ol4 4
LLﬁfiﬁLmﬁﬂﬁ%MmmmﬁmjLﬁul,ﬁu scapholunate
ligament 185 auun wsAillsrAnsnanlunisdeaiu
nniim SLAC wrist Tuszaizenala™ adnelsfinumaiia
PR P v ANT U A UL A asa1A A TNTIUNTY
SLNIVER AR

4. The three-ligament tenodesis (3LT)(43) (Figure 20)
Lﬂumﬂuﬁmmwmuwuim Garcia-Elias
(aQﬁ?ﬂﬂ‘ﬁﬂMmL?ﬂm'} Garcia-Elias ligament tenodesis)
R esNEIN1T I A L8 LA LS scapholunate (SL)
ligament #ilsignunsogenuald daennsvinidudu flexor
carpi radialis (FCR) ligament mﬁmﬁhﬁm‘?umiﬁwm
1094 ULBUNAN 3 Lé’u%qﬁwmmﬁ’ﬁﬁmﬁiﬂmwﬁum
aastaiie laun
1 Scaphotrapezial -trapezoid (STT) ligament
‘wﬂmm‘mn soaph0|d Ay trapezium, trapezoid
meﬂmmmuummmm distal-palmar connection of
scaphoid
2. Scapholunate (SL) ligament sl.ﬁ’ﬂ')’]:klﬁj/uﬂQ
7ENINNTLAN scaphoid UaY lunate
3. Dorsal radiotriquetral (RTq) ligament ‘17%%")%1
mmmmﬂﬁ'@ummﬂix@n lunate Tn19snu ulnar
wdnnisreanadiailAeantsld FCR graft
Tunnaiuamhivesssaduduieainsanusiueg
W iudes e an19du volar way dorsal lnaianiy
Tun198 AuiuIznd19ansznn scaphoid uax lunate
& auilus e iR aranaldisfunadie s ligament
Idsuunnduatinsguusnasliasnsadonuan s
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Tugumaiansiiga 3ulaanisaing
dudulvadlusnunidsaas SL ligament wag volar STT
ligament w¥eusi a3 un1sE Ad Y dorsal Baansaing
RTq ligament Tl Taelld FOR graft %WZQH%"@EIEJ’ME
ﬁmw“lum‘:@ﬂ scaphoid anmu volar 1 dorsal
antiuAsiin graft diunszen lunate Fae suture anchor
uaztfugInny DRC ligament ilpLaBrANLs AT A
uazfanszgndaiiodnn K-wire §aas10 Tuszudngiise
nsaneiieie

uaaNsnNI9ldmALia LT a1unnanainisilon
waziamsldauaesdeiieWeenaiss@vsmwlusrza
atvlsfimu naluszaza1ndanuanInA A NI
ﬁﬂ'@uﬂ’wzgq wazipnnuidsesenisindaidenauun
e‘ﬁlqm@ﬁﬂﬁ'gﬂfmmqmﬂﬁmL°ﬁﬁa‘“uma‘rz\iﬁﬁmlﬁ”lfn%q
luauian é’qmwﬁ mﬂﬁﬂnﬁﬂwﬁ'mmmmﬁ”mmﬁﬂ‘ﬁ
fmLﬁuﬂ@%ﬂﬁﬁﬁmﬁdwmﬂmmﬁﬁL?‘Wmmﬁﬂm

5. Scapholunotr/quetral (SLT) Tenodesis™ (Figure 21)
LﬂumﬂuﬂﬂﬂﬂwEN‘IJ’HIHLW@TﬂE']ﬂ']T‘U']ﬂL@‘LI
19914 ULA W scapholunate (SL) ligament fﬁummm
dafluanmgdr Aryresninsdeileliduadussazeng
Tnglasunswmuisasananmatia Brunelli uag three-
ligament tenodesis mﬂﬁﬂi’l‘ﬁlﬁmﬁu flexor carpi radialis
(FCR) ‘lumm%’w,z%’w,ﬁuimLﬁ@ﬁmm?qmz@ﬂmu%u
Iaun scaphoid, lunate LLaZ triquetrum IneidunsLaTa

GEARGIA - ILLAS il‘“].—’:' 15

Figure 20. Garcia-llias Tenodesis (3LT).
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AuLTeuaTeaTalATIA i EUnANLAYRY e ST
pmsTuastasdaile anlannanisindeiiadenluaunan
lunizfiginsnmnisadeulmnliindifesnfuniige
mATAnMsEdaty 19 FCR graft wnafaiu
duauluwadluAuidenas SL ligament Wag lunotriquetral
(LT) |igamentw%"@m?\m?mmmﬁqmem DIC ligament
aniuAsda graft Winunszan triquetrum laeld
interference screw wazldulas Ay DIC ligament
iaLBuANsTATLLFY LL@VEIWMQ"Nﬂ?yﬂﬂ scaphoid
e capitate Anel K-wire mm'n LWﬂmmLmuwm
ﬂ@:@ﬂ"lmzmwmiﬂmmmummLu@m@

SLT tenodesis & a1fluuuantenisinsi il
st AvE NI BN LR 0 S e dify
scapholunate ligament T,mﬁ”\luvjmmﬁum%q
Taseadam fundnuazsas gunsainEnsAaewlig
gaedailalddluanedidinainenmnuiunsaesdeile

Tuszeng wiRdaandasumaialunisudaNin

6. Antipronation spiral tenodesis” (Figure 22)
FunATAN ST AT AN T Wil e inEnnag
ﬂq’]ﬂsiﬁummu%’ﬂm‘x@ﬂqmm (perilunate instability)
Tagandanannisainelasaairadud i dneney
Deuilun@sen (spiral configuration) NeLa3uANITUA
sesdaiiouazinuussuuluiAnig pronation flanaral

SLT TENODESIS

Figure 21. SLT Tenodesis.
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Figure 22. Antispiral.

Lﬁmmmfj’wmﬂ?x@n scaphoid, N8N triquetrum
uaznsinfialnresdeaie Aensldidusu flexor carpi
radialis (FCR) graft Wenaummifiseadudu 6 A
I8 wn long radiolunate (LRL) ligament, dorsal
lunotriquetral (LT) ligament, palmar lunotriquetral (LT)
ligament, dorsal scapholunate (SL) ligament, dorsal
intercarpal (DIC) ligament Waz palmar scaphocapitate
(SC) ligament TmﬂmﬁmL?EQLﬂ“uimaJﬁlugﬂLLuumﬁm
e uused iR T wlunanafidnig Lﬁmmﬂiuﬂg’ﬂfm
perilunate instability ﬁﬁmmiﬂﬁuﬁwmmmrmﬁu
nsaf1udud unaunuiasuredauanaluiiaane
Aedeetimaiuniduduionguian iy
Tundmalianisendn asiinsaiaduduayi
Tneld FCR graft InenngeinuandAnyfng < saunszgn
Faileludnwazawiuinies Guainnis FCR graft
aaANNLAINATY volar lUg9A 11 dorsal 489 scaphoid
tubercle Lﬁ@mmmuuﬁhﬁmm palmar SC Iigamentmm%u
FCR graft azgnibludiafuitufindu dorsal 98anszen
lunate Tmavingessasfuuazdnmae bone anchor
Lﬁ@mmmwﬁhﬁmm dorsal SL ligament Wﬁ@’mffu FCR
graft avgniegrIuNszgn triquetrum AINFNU dorsal
lufnu volar Tmﬂu%umuﬁmﬁma‘ﬁm%’@na‘vmﬂ
lunotriquetral mmmmﬂ K-wire LW@mmmmewmn
WAZWIFNT8Y FCR graft v TnauNIT dorsal LAY
palmar LT ligament Imen19WnA FCR graft a1n dorsal
lunate &N dorsal triquetrum nauazaslin1esinu volar
udadannavulilds radial styloid aneuen119 graft
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Figure 23. SL 360.
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7. Scapholunate ligament 360§ procedure’®” (F/gure 23)

LﬂuLWﬂuﬂﬂqTquﬂmﬂﬂﬂ@ﬂLL‘UUN’]L‘W@?ﬂ‘t‘f’]
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Tneanzlunsalil aunsnfuuuanszgnnauidai a
(reducible SL instability) ﬁ«;mﬁm@umﬁﬁﬁﬁ@mm%ﬁq
Lﬁw,ﬂ“u%ﬂmii@uﬁ'ﬂ scapholunate joint Vlzl/\iﬁﬁu dorsal Llag
volar taiinaaiuasiuynuuInisiad el dun

coronal, sagittal LWag axial planes



Vol. 8 No. 1
January - June 2026

EECONS TREUCTION

BOX - OO

Figure 24. Arthroscopic-assisted Boxloop reconstruction.

#ANN1T SL 360 Aan1TAauLLLIATIdFI9T89
WSy scapholunate i lWindiAnsfign Teefulaili
Lﬁﬁﬂ’]ﬁ‘ﬂ'ﬁl’ﬁﬂ‘ﬂ\m?z@jﬂ scaphoid (flexion deformity)
LL@:ﬂ’rNﬂ’]WG’m‘ﬂmﬂ?:@ﬁ lunate (DISI deformity)
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wAaNTENEA BaelFanunsaBuntaantiTaldisTy

Tudaasunatiannsisa azldduau palmaris
longus (PL) flu graft (viga plantaris allograft minlid)
IngazinuINALNUNIIINNI a4 UEYW scapholunate
yag 1 dorsal uae volar IngiazEuainnnIaen PL graft
H11N9EAN lunate AN dorsal 1t/ volar fafluniraiig
UL UNAUNUNIINISIUL8Y dorsal SL ligament
fiaanntu PL graft azgninliasmenunszan scaphoid
an&u volar 11l dorsal ienALNL volar SL ligament
annifu PL graft Aa¥QnaeaANAUNIUNTEAN lunate
anasaluiAnnsann dorsal W volar el PL graft
Wulausaunszan lunate TWANEMIEIUNIY 360 BIFT
Faflundnnisreanaiini TaanisdaBeaduilsinly
ZMN']TEWI’]‘HLLNVLWQEI’N’&Nﬁ@%dﬁ’]u volar uaz dorsal
LATAINNTONTZANEUTI 24 0il aat 19aah L e
ileLaBuAnuiuAsazinnsld intemnal brace &8l suture
tape faniunisdia PL graft fagl tenodesis screws
SadneinusaduiuTindarngs anasusfuluntsld
K-wire Waziaaldaunsazunianiniiialdiiody
AAATIZUNINT auaINNITE A QUL 917 u
lunsdifgaefinianndeuresnszan lunate e uinar
(Taleisnik type I1) Uaaiuas PL graftﬁﬂﬂﬂmﬂm%ﬁ’m volar
anagnihlfinfunszgn distal radius (i enaunu
N19N19IUT88 LRL ligament & 9B 8 FULTIAR L
28NITAN lunate LmzﬁmlﬁﬁLLmi\ﬂﬁ’ﬂﬂu"’LuLLmﬁLmﬂmu
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ANAEAE
AATOMICGAL FRONT AND BAK RECUMSTRUE TLON

Figure 25. ANAFAB.

st 360 AmfluwnatianHdsz@nnings
lunnednn chronic reducible SL instability [T
Wuyarndupsrasdaluvanafianig nadwsuszazusn
annssaeNgUoauanslfiiiudeaanuianala uay
Aﬂ” ¥ ¥y A tdldz 1 @ o 1=
nanunisldausesdedennan agqelafinin d9ldd
dayasvazanaiiaananaziudunadng luszazain
vinlWesdessananisAneiasn uawAs

8. Arthroscopic-assisted box loop reconstruction for
scapholunate ligament injuries”” (Figure 24)

WumallANITHIA AT NHINN19ZUIALE UTA
{1181 scapholunate (SL) ligament LuuUNALa LAY
(minimally invasive surgery) laganAan1sdasnaasganni
nnsafradudulua ludnenuefi 3andn “box Loop”
ﬁﬁlqﬁLﬂmmﬂLﬁ@ﬁuﬂmwﬁummm%m:@ﬂ scaphoid
LAy lunate Weludy dorsal ua volar Tnefidsmainm
dedeseudeliuniian tnaderaenisundia
aaanaesAn vinldaunnlszifiuaanundneaes SL gap,
ANLINLINTRS SL ligament LAZNSLARDURALLI TR
n3zan telan1znI9 DISI %qﬁnwuéquluﬂg’ﬂmﬁﬁm;z
chronic scapholunate dissociation 18 wazamnisinane
ﬂ@ﬂﬂﬁ:wﬁ/ﬂLL@Z@ﬂﬂ’)’mLgﬂﬂﬁﬂﬂWQZﬂiz@jﬂ scaphoid
I1ALABA (avascular necrosis) ﬁﬁluﬂumqummsﬁ’ﬂuﬁﬁﬁm
Tumaiianstinsiadauuumiall

NANNI29U89 box loop reconstruction ABN13MN
palmaris longus graft (‘1/1“?\@ palmaris longus allograft
wnladl) N1aemNIUNIzeN scaphoid WAE lunate
waaynluanzAaENaed (box-loop) saudalite
WAHULLILNT9AALTEN289 SL ligament Tuszuusng 7|
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¥ dorsal uaz volar R arnarunaunudud s
Mmmﬂum dndansy AN scaphoid LAY capitate
Fans1afae K-wire [ eFnEuuIngy ANTTUIN9TD
MsaNLTeaHIEe uasiinnsfulgEy DCSS Wy graft
(suture augmentation) ‘1‘7;51/’114 dorsal Aqg L‘ﬁmﬁlm
pusiunsannlanairadiofedy Tnelisnludosaing
flap s

wAllA arthroscopic-assisted box loop
reconstruction Auflunia@enfitngula wanzdmiy
rzg’ﬂfm‘ﬁ'ﬁmmmﬁﬂLalmrw"m:i"uﬁmmmﬂm LATABINIT
ﬁuvjmwﬁum‘um% scapholunate joint ‘1;“\1‘1/1’1@ dorsal
uay volar agslsfimu uikadndazeavduasldnadnsna
waids i dasyaszazanniasne Asaniugasiinisdneg
AR WA atlsvifutlsv@ng annwlusze e
souivdagliinweuazinatialunisnnsings

9. Anatomical anterior and posterior reconstruction
(ANAFAB) Technique™ (Figure 25)

Fumafiannsrindnfieenuunlngdaannuuain
stable central column theory (SCCT) %QLﬁum‘a‘ﬁuﬂ
AR ILILNUNATesdaile Tnalanzszmdng
nszAN scaphoid Uaz lunate dardesiuninfinnnas
failaldan (SLAC wrist) ‘luﬂgﬂqmﬁﬁqumim?{ﬂumm
forfinEess

sccT ﬂ%mm"wmmﬁummﬁ@ﬁ@%uﬂg’ﬁu
nsfnANdNiusIaenszgnuuInane Tiun radius,
lunate, capitate waz third Metacarpal %qﬁwﬁ”]ﬁlﬁu
WNUUA N TUNITO N1EUIIATNLUILN UL RN 8
Traidl lunate LlunszpnAuenana (pivot bone) Auuay
nezaneusaldfalaseafne@u wn lunate goyide
ﬂfmmu@mqmmﬁmé’m’tmé’qwﬁq W ANNTTAN
scaphoid NN9FY radial ¥Te triquetrum N9AY ulnar
ALIAANNTIAR AUR ALY 1T DISI deformity (dorsal
intercalated segment instability) %Qa‘umuﬂ@iﬂ
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n1siad aulvauaznisd nouseaesd ail o
i'lg nsd sundasaesdanasianiuazdaid ax
luszezena dadu SCCT ‘ffi\iLﬂfumﬁ”\luvjmmﬁummm
lunate lunﬂa‘zmu (coronal, sagittal way axial)
‘lﬁmuqaﬁwﬁ”ﬁu radial WaT ulnar

lumalan1sifn ANAFAB lddanuan laun
flexor carpi radialis (FCR) graft Wa¥ synthetic tape
Tm@lmmma‘ﬁﬁ FCR graft Wwag synthetic tape
%’ﬂﬂtiﬂuﬂ‘iz@lﬂ scaphoid anm U volar 11l dorsal
L‘ﬁ@wmmu volar scaphotrapeziotrapezoid (STT) ligament
antiulanaaes graft uay synthetic tape axgnélaudnmiu
nIzAN trapezium Aag anchor suture L‘*‘/ﬂ\llmaﬂul,m‘i_l
ANuMsEinaea STT ligament AN distal AaNN graft LA
synthetic tape @m@mﬂhumz@ﬂ lunate a7n dorsal 1 volar
L‘ﬁ’rﬂ“ﬂuﬂ dorsal SL ligament anntulanzaesagas
azgnunliaamenu radial styloid a0 volar il dorsal
Tnaeanfinsnnlng Lister's tubercle iieanauny
LRL ligament %umuwﬁwﬁamaﬁmﬂma graft ua tape
#1411 dorsal lasfiafy dorsal lunate 28 PEEK
interference screw Waz@nATuEiAfiL dorsal radius #agl
anchor suture Lﬁﬂmmmumaﬁﬁmumm DIC ligament

qALANIDY ANAFAB Aaluidasld K-wire
Lﬁﬂﬁmm:@n inlianlaniananinzunendeu iy
fefnvidednide snunnsnaeulmvesteidauazyinly
aunsaiE unianmthTaldi3at u 8nienisiluy
TAT9AFINULLARTZUNY (dual-plane) gaiflunisiasu
AN uAsTee lunate TdaEN9ATUEIUAINLLINIG
189 SCCT

ANAFAB Aatflumnaideniilunisinenniay
chronic scapholunate dissociation agiglafinnu Lﬂﬂaﬂﬁ
Haoududaugedesardaineruaraoindiuiny
TunsEnda wazdasnfludeeiinisdneitetszifiu
sz@nsninluscaceng
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Table 12. astwatialunisainaiedenuandudu.

Procedures Principles Advantage Short-term outcome Long-term outcome  Limitation
Four-bone 4 ECRB graft Lﬁmﬁqqmgj’um Significantimproved MeanSLgap3.3mm  malladLda
ligament $aenY scaphoid,  WLLITALIANY, SL gap and SL angle Grip strength 73.0% fAmnude
reconstruction lunate, capitate, Humaldes  VAS improved from of contralateralside  Tiazifin
radius 6.7 t0 3.4 Grip strength ~ 24.0% pain with bone collapse
84.0% of contralateral light activity
side Limit ROM"*” 35.0% pain with
heavy activity Limit ROM
27.0% required wire
removal due to irritation
No patient need
salvage procedure®
Brunelli tenodesis 14 FCR graft 411 S DL 110f13absentof pain  galdlnanis@nem AN
scaphoid T leinru scaphoid Grip strength 65.0% lugzeizeng Mstadeslmn
lunate Wae radius wazilaariu of contralateral side wasdaiialuy
A1 dorsal DISI/SLAC Limit wrist flexion b3 wrist flexion
derlearfu DIS| (30.0% - 60.0% of
contralateral side)“”
Modified Brunelli A&l Brunelli ANNAEINNG VAS improved from 75.0% of patient mAlladudan
wrU SR aeulviaes  7.1103.0 report pain free
A graft 1ﬂﬁ§mﬁu daiieluuin Grip strength 58.0% Grip strength 85.0%
n7eAN lunate wrist flexion of contralateral side of contralateral side
And7 Brunelli  Limit ROM“" Mean SL gap 2.8 mm
s Mean SL angle
63 degrees*?
Three-ligament 4 FCR graft @l snng 74.0% no pain at rest MeanVAS 1/10  SR3aNmanga
tenodesis (3LT) Lﬁ'@mmmu FALAU Grip strength 65.0% of Grip strength 80.0% Tugeeizenn
AN99NNLBY ﬁmmimﬁl'au contralateral side of contralateral side m@ﬁ@qm%’]
SL, STT uay NANEAANI Limit ROM Return to work 80.0%
RTqgligament 23.0% arthritis Significant radiological

change seen®

deterioration 30.0%
required salvage surgery
(failure cases)

63.0% of successful
case seen arthritic

progression*”
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Table 12. (Cont.) agUmallalunisiaduaietenuauduu.

J Med Biosci

Procedures Principles Advantage Short-term outcome  Long-term outcome Limitation
Scapholunotriquetral  Iff FCR graft fneuud SLuar  Reliefpainimproved  evliilnanisdnen  welladuden,
(SLT) tenodesis L‘ﬁiﬂwmmu LT joint Lﬂ?ﬁlﬂuvl,‘m grip strength Tuszaizeng [gfﬂx‘lm‘i_IQN
AU Tnadng Decrease ROM uw graft
SL uag LT ligament, Improved SL gap Wiusduen
Ifill DIC ligament and SL angle“”
Antipronation 4 FCR graft FULSY pronation  Paininextrememotion  ¢idliinansAne  matadudau
spiral tenodesis anududulul F 418 Gripstrength70.0%  luszeizeinn
Tuaneoue perilunate of contralateral side
spiral configuration  instability Returned to
ietTeariiy previous activity'”
N7 pronation
Scapholunate 360° 4 PL graft Ausieasetde, Improvedgripstrength  felifinannsinmn  mediadudeu
(SL 360) iNanauny dorsal  aan1sld K-wire,  Improved ROM, Tuszaizenn
LAE volar SL NN functional score™”
ligament
Box loop 4 PL graft UpLaLTing, Improved pain from faliinanisfinen  wiatladudau
reconstruction Nenoun dorsal 571 SLgap,  8.3/20101.7/20 Tuszaizenn
WA volar SL TUNIU Grip strength 84.0% of
ligament, LAz ileidettan contralateral sidelmproved
DCSS lTudnuouy ROM in all planes Average SL
“box-loop” gap 2.9 mmNo further progression
of arthritis change™”
ANAFAB M FoeRgraftuay  laild K-wire, Mean VAS 1/10 falsifinanisdnen  mAtiadLdai
technique s?/nthetic tape dual-plane, Grip strength 94.0% of luszeizeng
LW@V]@LL‘V}HL@W]W AN ROM LAy contralateral side
wananadeie AN SCCT More than 75.0% recovery of ROM
4 SCCT Mean SL gap 3 mm
SL angle was between 30 - 60“°
Axis method gasdeiieldurdon antamafindelisuniulasiaing

1. Reduction and association of the scaphoid and lunate
(RASL)®™ (Figure 26)

NMINIFALLL RASL (reduction and association
of the scaphoid and lunate) {uwmata lasun1seeniuy
Wesnen1azAnNlliiuAseda scapholunate joint
Tnaflmanalunisadeliiadasgndnanszaniisass

d g ya py C e L o vy
Waldiianniadauasauiuesnaiune wazilaeiulild
HannsngasavalanaanaIniu taefidiaenisiaaulm

d’l d‘ 1 k7 vy A o % =
Wetdase o seudredeiie i liaiunsaiasm
innsddainAnluauanlaunaiu
n oy , " .

wAtlalld Herbert's screw lun19tingzndng
nszanivag lusuwndsngnaasuazduns Taeldaniu
fasasradududulud lunseinazlaifinagld graft
a7 waznisarianuae ArLiNeNang Herbert's screw
Ninszudnenszgn scaphoid uaz lunate Taamss
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v
¥

a 4Aa a4 a o [ o v
matlalifldanramaiinn1sinliduden arunsavinladne

o

lufasanAaanuidaayaasAasunneunnin

uddnluszarduazwudndiasdoulunjdind

annInty uazdedledpanudunsity udedndlsfiann
TRyANNNIFAAN U LENINALNLINERIIANANWAY
1eaiitAeuiege Tnsanzeehsdslunsdifiiania
unsndauanang wiu anginnieluseudnede St
W1eenenNuaze1an linszgn scaphoid WAz lunate
danriues i ldldfinsedeuszwinanszgniaae iy
wideutnd warenasinlidaidenmanns visedleifo
nsqayid aaanui uasszud 19nsegnil iaagnd ald
gdanaliadng lwsrara1dAaud19an i wasyin 1y
AN Ul mAtia RASL anas

2. Scapholunate axis method (SLAM) for scapholunate
reconstruction®” (Figure 27)

AE s FaR I Funisaund Wit eudl
Anzanyliiiunsesda scapholunate joint Taalaniy
Tun1ae chronic scapholunate dissociation #ann1s
gaanARAl IEFUNPRALINIAIN RASL procedure
Tnel#d nnsufud g aulatdoyund fnnulu RASL
Tmmfawwmqum@ﬂ%ﬂuﬁL‘ﬁmmnmﬂﬂiﬁmg v
mmmmmmgu‘?‘@mﬁ:mﬂLﬁmﬁimﬁmﬁ'm@uﬁw

SLAM fwdnmslunsitugpanusiunsaeddaile

FASL

Figure 26. RASL.
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Nuni1safreAudumAslnanisld tendon graft
4 L 4 0w o«

ANHULUIBNLeINITeaaKlug Tnevinldasiaenldduidu
palmaris longus (PL) wazunldwy PL anald flexor carpi
radialis (FCR) uwnu Ineinnsaan graft TR B LN
299n92AN scaphoid uaz lunate taadi gL e
a¥19AN NN UAINANA AVIAIU dorsal Uaz volar 189
¥ A dj [ 1 v a ¥
Tafla dadunistiesduwldliiianiséd1aanaas volar
scapholunate joint WINNINNTATINANIZANY dorsal SL
ligament WWENANULALA

luwdaaanaianisnsdnfia SLAM azld
suture anchor fia graft [AUNIZAN lunate LNaLATH
ANNNUAY wazld PEEK interference screw #1151Nn"98im
graft 1¥1iunszan scaphoid wianAutinfae K-wire
FATIIAINAINHUNIZEN UananT dauilansaas
graft Amdedaduidniuaiu dorsal 284 lunate eI
ANsTuAsiaayuinAinaunuey dorsal SL ligament
wmatin  SLAM iduwmafiannsdnsad wi latlogun
AN UANTBILA VLA WA UTLNITLIALA UL DI 1WLB 1

. A & onya A Py

scapholunate ligament 18aEaslaa Hasannudla
AN UALlUNANEI YUY wazTqafnIN1TAA a0
1094 adl awazilasdunisiianszandadienga
NAANS T zusNudnd L ud 1418150 ana1n15U9n

U v A t-dldzigj 1o Y =
WATN1T M UTaN N AT WATIRDINIANHITTEZEN9
2o 4 - - = -
WWHBH e s H UL 2@ nnwaesisnsi

Figure 27. SLAM.
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Table 13. 431 Axis method.
Procedures Principles Advantage short-term outcome long-term outcome Limitation
RASL 14 Herbert's screw  lalgias1d graft Widening of SL gap VAS 0.58 at rest Hifoywnannang
(reduction and Hnszudnnszgn SenAaTAg mean 4.5 mm Gripstrengthwas 11 ¥A2%i3
association of scaphoid Lay 9pataile Grip strength 77.0% comparable with FTANELARY
the scaphoid lunate Lﬁmé’qq ‘ngﬁgéu of contralateral side contralateral side HARNG
and lunate) fafim (fibrous union)  UALALsialAseaf1e Radiographic 80.0% ROM of uANFINgri
saudneting success 37.5% flexion-extension Tuusiaz
Signification nnaAne
decrease of SL gap
and SL angle®”
SLAM 14 PLvide FCRgraft  afemnnusiunsld  MeanVAS 1.7
(scapholunate HAMNULILNLTDS Tunansszuny Gripstrength62.0%  felifinan1sdnen  wedladudau
axis method) nszgndadie uay annzunsndaw  of contralateralside  ugweizeing
glmfg suture anchor, ANANZ Mean SL gap 2.1 mm,

futlane PEEK screw  msnsiAdaulg
uay graft iy yasdaiinuNadIu
dorsal SL ligament HARNEIzeI AU

SL angle 59 degrees
Mean flexion
45 degrees,

extension 56 degrees

ms@"mmwa"’\whm”ﬁLm::mﬁ'\lyug\lﬂuﬁnmw (post-
operative management)

WHANIINTTH LAV 9K AW auazn1IH uy
mmmmwmm@’ﬂwﬁﬁmimmlﬁwm scapholunate
ligament §A21umMaINATE %u@ﬂﬁuwﬁmmﬂhﬁm
paeiiasasAatunne uaziunianwiinga aenslsfinig
Wolff AL, uazaniz™ Ifiauenseuuuaneildvannisdnu
wrist kinematics, dynamic stability, WaZ proprioception
LﬁlmwLLuQManﬁiﬁuyjﬂﬂﬁaﬁizuumemﬂﬁmﬁu
Fanadansresdoie

1. wamansnsipanulvaraddaia (wrist kinematics)

Dart-Thrower’s Motion (DTM) Qﬂﬂﬁmwlﬂu
'ﬁugmmmmi'ﬁﬂﬁmﬁ ANIINI7LAA B Ul N AN
L‘d@ﬂ@ﬁﬂLﬂuLLu%ﬂﬁiLﬂ%@uiW)LLuu@: (coupled motion)
Q10 radial-extension 1 ulnar-flexion ﬁﬁlﬂﬁmiﬁlﬁm
N394 UU84 scaphoid WAY lunate ﬁfaﬂ%mﬂwmﬂizgnm’
11lunnssnEnaIlisalnen1saanuuL custom orthosis
aanuuulsisiadeiielterluszuiu DTMeanR AL
Aoldusuiiin gy Tnedsanndalauares Garcia-
Elias #iuuzth %4 in radial-extension luszazisn

NRIENFR NBaALIIRIU24 Extensor Carpi Ulnaris (ECU)
Fepnaiindasresdanszan scapholunate 6

2. prisiuasuuylaurdnarnnaauiida (dynamic
stability)
‘u‘mmmmmﬁ”’mLﬁﬂiuﬂﬁimu%mammw
2849 SL joint gnasunalne Garcia-Elias N1u Kinetic
Theory Siauadnfuienns lunate NNNUARILANAR
Tz 1uTse U T U IME BaTeandaii eseudaile
‘Emm"wLLunnﬁwm‘ﬁfa?{zdw@rﬁi@mmﬁuﬂwmsﬁ@mz@n
scapholunate %aﬂmW'l%’lumiﬂi:ﬂnm"ﬁuvjuﬁamﬂhﬁm
tnan1ensesu (activation): mﬁ”wmf:@ﬂfoim SL-friendly
muscles: FCU, APB, ECRL, ECRB s]N mwmumimmum
1839 scaphoid lnng supination LWNWJ’mNum%\‘I
“ﬂ‘ﬂﬂ?:‘;@ﬂ scapholunate In8ianz wrist radial extensors
DTM
AANIININIY SL- unfriendly muscles:

WAY FCU T948AARBIT LA N LY
(Inhibition):
FCR, ECU GNL‘f]uﬁIfJLWN pronation 184 scaph0|d

LA L

feanarnlvdesesdanszan scapholunate nf1enne
wluunefa Selective Muscle Reeducation LW@SL‘M
nANIHanadLaLA NI AN WAUT AT
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3. Mesu§asEILnvaITIRsa (proprioception)

Scapholunate ligament Tnglanizdau
dorsal # mechanoreceptors ﬂ"’mfmm’mﬁ'mﬁ’]‘ﬁl
mq@ﬁumﬂﬂ‘éﬂuﬁﬁLmﬁwm%’ﬂﬁ@LL@:dqﬁmmﬁquu
afferent pathways L‘ﬁlﬂm‘zﬁ:u spinal reflexes ﬁﬁ')ﬁlLﬂ?N
AN UAULE A TUTR A LR avne s oL d UL uuas
AnemsadailounwAllanasunaussuud uazin A e
PRI PEOIRTE Y2 Tmﬂmmé"‘luﬁ:mﬁmmmﬁﬁm
ﬂa‘anm“lumiﬁluvjmi”qma‘thﬁmé’m proprioceptive
training

nanlneagy ﬂﬁiﬁungﬂwﬁdﬁunwﬂhﬁmeﬁﬂu
VELLERR scapholunate ligament A ufasaAy
AN 1a1E 4R A e uT anaAnansaead il
N3 U R uTeInd il e wazssuutlizanm
FupouFAnueda mmmmmumimuQum@mﬁ'ﬂuﬂm
athammnzay Msthnduiuussmnzuasnadinaa
proprioception e uf Fudy gmnsoi ulenia
gaanIzaNLFaT A atelafinng uidanalnimani
ﬁﬁuﬂmmﬂwmmmm‘iﬂﬁu WA 9 NANANF1UNN
ARTNT B ufudaiaud elsr@ns nanlunislesiy
Allaisfunsaes SL joint LAZARINNINNTATELRNRY

MasunIntaurad scapholunate ligament reconstruction

w9 luilaqifuasisdilalunalnnisuiady
LATNENE NN LA AT UNANT 1 398A apauR 19T
TunsimungUnsnluazinallan1slfn wANanIIHAR
scapholunate ligament reconstruction ‘Suﬂvﬂﬁﬂoﬁ”
LAANETAANTiANAnSa mudsillannafinnnazunsndey
arnnIsEald @ annazunandeuil anaaziiag wld

v
dg/dSS

PR

1. A lNanNIAsTTRUAULBY volar scaphotrapezial
ligament reconstruction (non-isometric volar volar
scaphotrapezial ligament reconstruction)

1{uL8u volar scaphotrapezial ligament fawlu
Lz%’ul,ﬁu‘?;‘lﬁ’mmﬁumﬁuﬁﬂm:@ﬂ scapholunate
FaanmaiianisHndad ldnaneumingy Sianaiia
Brunelli tenodesis, three ligament tenodesis 993D

anatomical front and back (ANAFAB) ANeNENNATATg
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W{uLdu volar scaphotrapezial ligament %um‘lmu’
%qﬁQQL@ﬁzﬂi:@ﬂ scaphoid Wevinnsaan graft
ll8afunszgn trapezium andAnwanud tloyu
A laianunasiuinninianznszgn scaphoid Taild
rmuLLm‘ﬁ'gﬂﬁ’l’mimﬂﬂﬂ%ﬂ@ﬂmqﬁm radial i distal pole
2894 scaphoid % 9 snalif 1A aAaalal aunnasd u
waaylinszan scaphoid Anndeuluficnig pronation
% anssdnuiufideanis

2. n'mzniz@nmmmznsz@nﬁn (osteonecrosis and
fracture)

wda1n19d A Aaf19due U scapholunate
_ - o « 2
ligament M nnnanaiasiuninsdaidan luszazen
wsi lumnanduny nasidnifanain ligniozunandau
f9uLsaAa N1aznseanane (Osteonecrosis) $auT9
nazpnIin Seasnaliiiianiseustresnszandeile (carpal

] Yo a f‘d‘ Y a o 1

collapse) lafivusidnqiidnisnlii uwiagedalaiu
Insuuwlddn udaindiiazgandnananisndiulie?

anupuani i iAnn1azunsndauddlaun
wallansidan lignees Inglaniznisianzgnazgn
dl S Loa o v a o 4
ndaurnlug i uldvi i lantaianszgninusa
YINANENABALARA FINDINANTENLANNIINIFARLLLT A
Nvnanauaealaan wanandnislddaniliaiunsn
dasganals 1w suture tape fenaiduaniladafdana
faANeneIaananniaan lunszgndaiials
AORILAT

=2 = o o ] ‘2‘ ‘ﬂl v v Y v o

R9HAINA Atyat 198 9 Faud e i tlae
NI1UTIAINLA 19f Az an1azunsndaunseg nin

=

WIaNsznNALAINNITENARSNE AN ATiAmAT

3. Mz AUBULgNANUAINAZNITOAUIINTAR TR
(graft and anchor failure)
ANMNANTATRINIRIARATEUIUN (ligament
reconstruction) AuetjiuANaNysafuazA N Tuls
g - Y < =
20 dudutgn PouneANNNUASTIRITTLLNNIEARTS
wiazldidwdunninnaLas AN AR tmATA
o N d e wi
Nmnnzan wedaifadauanailsznisi anainlilg
nsdumaresduiduzadantiale
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ludaunes graft failure anundrAny Laun
ANSARNHNAAN I AT ALY eU9T n1sdNIUTREULE L
. . Y d « -
nldanysnl waznissaanussrasdudusnniiulyl
dl o v v [-3 a A o A A v ‘:‘,
Fea1av lfidusunanistinfqvizeananals wanainil
nistad auluaszauqania unniiull (excessive
micromotion) wazAuAIWWAuNwAns19iY ey
fladenaaneunnuiussaasdudunilgn aedrdnyae
udulslldaniunielugluednszan (osseous tunnel)

' [ Y . & o 1% '
wiaNuiLEeunITan (periosteum) agvinlvitszTemy

1RMATA trans-osseous B1ANANTA WAZNNTAARALLIL
ﬁuﬁﬂé/%ﬁu periosteum (broad periosteal insertion)
ana 1A usTuAamnndn luseven

dwsy anchor failure Belutlymiienar i
Ansairadulvsdumanianun nalnnisduwan Tdun
m@mmﬂmmqmmm (anchor pullout VLMNL?;IU‘IJ’]@ (Suture
rupture) mﬂmmmLmummuuﬂwmmmmmmm
dul TasanizuT ot aaana scapholunate (SL)
feFeefunsgurzninanistdeuaznismiandeile
Fati nsaentiAge393antia (anchor selection) WAy
m@ﬁwummqmaﬂqﬁqﬂﬁm (proper trajectory)
aadudadad doaann2101d saldad 19u1n

NAANWSURY graft ¥38 anchor failure laun
maﬁ@mmiﬁﬁummm SL 61?’1 (recurrent SL instability)
anstlanid e waznisgodanisldauresdaiie
Feanadosutlagaaniseindadn (revision procedures)
fidpandudeu vieldnaladdn Wy nndendeile
1947 (partial wrist fusion)

4. nsUma LA WEY extrinsic ligament Tasilsisiala
(iatrogenic extrinsic ligament injury)

W§uLdu extrinsic ligaments HUNUMAIATY
TunsineanuTuaasdeile Tnenanazlunismauaw
ﬂ@iﬂﬂ’)%‘m?ﬁlﬂuv[ﬁ’mfﬂ\m?z@jﬂ scaphoid Waz lunate
nstnacLlnelifslasalassain anaiesinanasn R
afduidulaun1aEINITAN (osseous tunnel)
anav LA AnanIznUAand LT uase9d 0l e
aeeldad Aty

Kwsundni A gadesdu dorsal ldun
radiotriquetral (RTq) way dorsal intercarpal (DIC)
ligaments #9uAU volar Usenausms radioscaphocapitate
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(RSC), short radiolunate (SRL) ka2 long radiolunate (LRL)
ligaments TAs98514 wanEaaTly secondary stabilizers
Lwimi”nﬁmﬂmﬁu%dﬁLﬂumﬂ‘ﬂivnﬂuﬁﬁ‘ummm
AAtyFaLaNaININIad scapholunate wnniTiaeidnla
mnmmuwm’tmummmmmm extrinsic
ligaments &A3AB9RENNTUNALE LIS wingTumay
AN | 11 capsulotomy, NTIANZINTEAN, NITABANIU
graft viean1slddantn tnstanizlunisinsndadau
dorsal @ 481ansENLIAe RTg way DIC ligaments
mw‘hmuimm?wmmﬁﬁﬂﬂ@jma‘ flexion 284
scaphoid 1az extension 484 lunate M IFIAAANELY
DISI deformity ilsfennslaisfunsrasnszgndeiieusiag
Turiziieaiu n1sunaleuAY volar 81avn1HiAe ulnar
translation uazIiNAMNIABFaNNsReNT0sTail
NNTUNALA UURLE WA U extrinsic ligament
Tneld d slagrunsadanaldiinainistanid e
n3qryidann9sudenumis (proprioception) mema‘ﬁuﬁl
naln scapholunate Mhignysal AnnsenaisanisaL
1l SLAC

2N = o A ] 4ﬂl o o
IZJJ‘IJ"JEI@’WNLLNﬂ’]ﬁJ’rﬂ@ﬂ@\‘iLL@S%Q\?ﬂ’]?Lﬂ@ auluanin

Wia9aNnn1INIzantu niini R eln i

damasianisldauluseeseng

c-ﬁ’mwﬁ N13089i UNITUIALAL extrinsic
ligament TngliifelataasenAemeliannssndpfiaziden
1 nsansan linsEnsingasnans n1gld fluoroscopy
L‘ﬁ@@ummam:gmz@ﬂ AMIvMANIALINIianziiieLie
Fusuiy uaznisadddanisinnzaecileidie uiniia
nsLnALAY Aastesidudulaenss W@NANLTUsadne
graft vitaTanduasziiseldmailadsunaaiundy
R
agu

NANAINYINITNLNIULUININNITTNEINE
chronic scapholunate ligament injury without
arthritic change Lﬁﬁﬁﬂﬂﬂﬁﬁﬂﬂ@ﬁﬂ’]?ﬂhﬁﬂﬁ@ﬂ’]ﬁ“‘*ﬂu‘d
AausTuAs s un1eied eulwavecdedle waz
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