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Precourse 11: Arthroscopic Management of
Carpal Instability

Wrist Arthroscopy continues to grow and evolve with new and exciting techniques arising from a
variety of innovators on every continent. This pre-course will discuss the role of arthroscopy in
the diagnosis of carpal instability by leading experts from North America, Europe, Asia and
Australia. Arthroscopy has become the gold standard in the staging of both scapholunate and
lunotriquetral instability and has revolutionized the treatment. Arthroscopy may be used as the
preferred method of treatment or as an adjunct to an open procedure.

This course has been designed for both the entry level wrist arthroscopist as well as the
experienced operator. The methodology and the practical aspects of each procedure are stressed
with myriad pearls and tips along with accompanying videos to illustrate the techniques and
provide a glimpse into the surgical anatomy in real time.

LEARNING OBJECTIVES
At the conclusion of this program, the attendee will:

o Identify recent innovations and emerging concepts of scapholunate reconstruction,
lunotriquetral ligament repairs midcarpal instability and perilunate injuries.

o Understand the classification of carpal instability and the relative pathoanatomy and
biomechanical changes.

e Compare newer techniques for the treatment of myriad of carpal instabilities.

CME CREDIT HOURS

The ASSH designates this live activity for a maximum of 4.00 AMA PRA Category 1 Credits ™.
Physicians should claim only the credit commensurate with the extent of their participation in the
activity.

The ASSH is accredited by the Accreditation Council for Continuing Medical Education to
provide continuing medical education for physicians.

PRE/POST EVENT — Learner Assessment

The Pre-event Assessment was sent electronically to the email you have on file. The Post-event
notification will be sent using the same method. Please check your email 24 hours after this
course for a message from ASSH with access instructions and information.

You are encouraged to complete the post-event assessment even if you did not participate in the
pre-event assessment. If you experience difficulty completing the post-event assessment online
please email meetings@assh.org or call (312) 880-1900.

All property rights in the material presented, including common-law copyright, are expressly reserved to the speaker or the ASSH. No statement
or presentation made is to be regarded as dedicated to the public domain.
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According to standards established by the Accreditation Council for Continuing Medical
Education (ACCME), the ASSH is required to assess learning from participation in Continuing
Medical Education events. To address these standards, the Hand Society uses pre-and post-tests
for all of its courses. These questions are used to evaluate the knowledge of course participants
before attending a program and again after the course to see if improvements were made.

DISCLAIMER

The material presented in this continuing medical education program is being made available by
the American Society for Surgery of the Hand for educational purposes only. This material is
not intended to represent the best or only methods or procedures appropriate for the medical
situation discussed; rather the material is intended to present an approach, view, statement or
opinion of the authors or presenters, which may be helpful, or of interest to other practitioners.

The attendees agree to participate in this medical education program, sponsored by ASSH with
full knowledge and awareness that they waive any claim they may have against ASSH for
reliance on any information presented in this educational program. In addition, the attendees
also waive any claim they have against the ASSH for injury or other damage that may result in
any way from their participation in this program.

All of the proceedings of the 74th Annual Meeting, including the presentation of scientific
papers, are intended for limited publication only, and all property rights in the material
presented, including common-law copyright, are expressly reserved to the speaker or the ASSH.
No statement or presentation made is to be regarded as dedicated to the public domain. Any
sound reproduction, transcript or other use of the material presented at this course without the
permission of the speaker or the ASSH is prohibited to the full extent of common-law copyright
in such material.

The ASSH is not responsible for expenses incurred by an individual who is not confirmed and
for whom space is not available at the meeting. Costs incurred by the registrant such as airline or
hotel fees or penalties are the responsibility of the registrant.

The approval of the U.S. Food and Drug Administration is required for procedures and drugs that
are considered experimental. Instrumentation systems discussed and/or demonstrated in or at
ASSH educational programs may not yet have received FDA approval.

All property rights in the material presented, including common-law copyright, are expressly reserved to the speaker or the ASSH. No statement
or presentation made is to be regarded as dedicated to the public domain.



Claim your CME hours through www.ASSH.org

—> Quick and easy!
—> Print your CME Certificate or Certificate of Attendance immediately.
—> Automatic update of CME transcript.

All attendees have a unique username and password. If you are a first-time attendee or have
forgotten your login information, please contact the ASSH at (312) 880-1900 or by email at

meetings@assh.org. DO NOT create a new account — your registration record is attached to
your original login and your CME credits will not appear if a new login is created.

1.

2.

Visit www.assh.org and click/hover on For Physicians and then select My CME.

At the prompt, enter your username and password. Forgot your login credentials?
Contact the ASSH at meetings@assh.org.

The following page will list your CME Transcript with all ASSH activities you have
participated in. Click on the event name “74™" Annual Meeting of the ASSH” to claim
CME.

On the next screen, enter in the number of hours you are claiming for each session >
press save.

Confirm the number of hours you are claiming and press continue to save. Note: you will
need to disable any pop-up blockers you may have to continue.

There will be a delay while the system processes your request. Please be patient! You
may have to wait up to one (1) minute while the system updates your transcript.

When the transaction has been completed you will receive the message, “Your record
has been updated. To view and/or print a certificate click here.”

Note: The meeting date must have passed for the claim option to appear online. You
will not be able to claim CME for this event until Tuesday, September 10.

Questions? Problems? Contact the American Society for Surgery of the
Hand at (312) 880-1900 or by email at meetings@assh.org.
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Precourse 11: Arthroscopic Management of Carpal
Instability

Thurssday, September 05, 2019 — 7:00 AM — 11:00 AM

Neopolitan Ballroom III/IV, Caesars Palace Las Vegas
Co-Chairs: David J. Slutsky, MD and Guillaume Herzberg, MD, PhD

Description
Wrist Arthroscopy continues to grow and evolve with new and exciting techniques arising from a

variety of innovators on every continent. This pre-course will discuss the role of arthroscopy in
the diagnosis of carpal instability by leading experts from North America, Europe, Asia and
Australia. Arthroscopy has become the gold standard in the staging of both scapholunate and
lunotriquetral instability and has revolutionized the treatment. Arthroscopy may be used as the
preferred method of treatment or as an adjunct to an open procedure.

This course has been designed for both the entry level wrist arthroscopist as well as the
experienced operator. The methodology and the practical aspects of each procedure are stressed
with myriad pearls and tips along with accompanying videos to illustrate the techniques and
provide a glimpse into the surgical anatomy in real time.

Learning Objectives
At the conclusion of this program, the attendee will:

o Identify recent innovations and emerging concepts of scapholunate reconstruction,
lunotriquetral ligament repairs midcarpal instability and perilunate injuries.

o Understand the classification of carpal instability and the relative pathoanatomy and
biomechanical changes.

o Compare newer techniques for the treatment of myriad of carpal instabilities.

PROGRAM

Session Chair(s)
David J. Slutsky, MD | Guillaume Herzberg, MD, PhD

7:00 AM - 9:20 AM
Session 1: Scapholunate Instability
David J. Slutsky, MD | Guillaume Herzberg, MD, PhD



7:00 AM - 7:10 AM
SL Instability: Diagnosis and Grading
William B. Geissler, MD

7:10 AM - 7:20 AM
Arthroscopic gap measurement for SL Instability
Shohei Omokawa, MD

7:20 AM - 7:30 AM
Association of the Geissler grade following ligament sectioning
Steve K. Lee, MD

7:30 AM - 7:40 AM
Arthroscopic Pinning for SL Instability
A. Lee Osterman, MD

7:40 AM - 7:50 AM
Arthroscopic treatment for grade 1 and 2 SL instability
David S. Ruch, MD

7:50 AM - 8:00 AM
Arthroscopic treatment for grades 3 and 4 SL instability
Dean G. Sotereanos, MD

8:00 AM - 8:10 AM
Associated Lesions with SL Instability
Randall W. Culp, MD

8:10 AM - 8:20 AM
Arthroscopic Corelli SL ligament reconstruction
Nicholas Charles Smith, MD

8:20 AM - 8:30 AM
Arthroscopic RASL
Michael R. Hausman, MD

8:30 AM - 8:40 AM
Imaging and anatomical considerations for RADICL repair
Scott W. Wolfe, MD

8:40 AM - 8:50 AM
Arthroscopic repair of DIC ligament
Ubaldo Ayala, MD



8:50 AM - 9:00 AM

Arthroscopic Wrist Debridement and Radial Styloidectomy for SLAC wrist

Melvin P. Rosenwasser, MD

9:00 AM - 9:10 AM
Arthroscopic Resection for Advanced SLAC Wrist
Tyson K. Cobb, MD

9:10 AM - 9:20 AM
Arthroscopic arthrodesis for SLAC wrist
Francisco del Pinal, MD

9:20 AM - 10:40 AM
Session 2: Lunotriquetral Instability
David J. Slutsky, MD | Guillaume Herzberg, MD, PhD

9:20 AM - 9:30 AM
LT Instability: Diagnosis and Grading
Toshiyasu Nakamura, MD, PhD

9:30 AM - 9:40 AM
The Floating Lunate
Alejandro Badia, MD

9:40 AM - 9:50 AM
Arthroscopic Tx vs. Graft for gr IV LT instability
Jan-Ragnar Haugstvedt, MD

9:50 AM - 10:00 AM
Role of Arthroscopy for Radiocarpal Dislocation
David J. Slutsky, MD

10:00 AM - 10:10 AM

Arthroscopy for Lunate Fractures with Radiocarpal and Midcarpal Instabilities

Gregory 1. Bain, FRACS, PhD

10:10 AM - 10:20 AM
Arthroscopic Treatment of PLD and PLFD
Bo Liu, MD

10:20 AM - 10:30 AM
Arthroscopic Treatment of Perilunate Injuries
Guillaume Herzberg, MD, PhD



10:30 AM - 10:40 AM
Arthroscopic DRCL repairs
Mark Ross, FRACS

10:40 AM - 11:00 AM
Session 3: Midcarpal Instability
David J. Slutsky, MD | Guillaume Herzberg, MD, PhD

10:40 AM - 10:50 AM
Arhroscopy and MCI
Randip R. Bindra, FRCS, MCh Orth

10:50 AM - 11:00 AM
Role of Arthroscopy in treatment of Palmar Midcarpal Instability
Pak-cheong Ho, MD
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SL Instability: Diagnosis and Grading

William B. Geissler, MD
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7:10 AM - 7:20 AM

Arthroscopic gap measurement for SL
Instability

Shohei Omokawa, MD
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OMOKAWA S: Arthroscopic SLD Measurement 2019/9/5

Arthroscopic Gap Measurement
for Scapholunate Instability

Shohei Omokawa MD. PhD.

Department of Hand Surgery
Nara Medical University, Japan

Pre-Course 11: Arthroscopic Management of Carpal Instability
Thursday, September 5, 2019, 7:10 AM - 7:20 AM

SL joint Stabilizer
Primary Secondary
E SLIOL ¥ DIC (dorsal intercarpal)

(Dorsal, Proximal, Palmar) ® ST (scaphotrapezial)
¥ LRL (long radiolunate)

> Berger RA J. Hand Surg, 1996
» Nanno M, Viegas SF: Hand Surgery Update 4

Analysis of Carpal Instability
- Scapholunate (SL) Instability -

Category 1 Category I Category I Category IV  Category V
Chronicity Constancy Etiology Direction Pattern
» Acute(<1w) > Pre-dynamic| > Traumatic > DISI »CID
» Subacute (1-6w) > Dynamic » Congenital > VISI » CIND
» Chronic (>6w) » Static » Inflammatory > Ulnar > CIC
» Neoplastic > Vertical »CIA
» latrogenic » Combined

» Larsen CF, Amadio PC, Gilula LA, et al: JHS-am 1995
» Watson H, et al: JHS-Br, 1993
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Static SL instability
SL widening in PA view (larger than 3mm)

4
Static SL instability
5
Dynamic SL instability
Stress view
6
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Staging Dependent Treatment for SLD

Table 1. Staging of Scapholunate Dissociations

SLD Stage

Z22z2ZZ e

Three Ligament Tenodesis (3LT)

Repair & Capsulodesis B-L-B Reconstruction
Stage 4 (Chronic)

Stage 1,2 (Acute) Stage 3 (Chronic)

> Luchetti R, Azei A: J Wrist Surg 2013.

» Garcia-Elias M et al: J Hand Surg 2006.

Dorsal Ligament Capsulodesis

»Stage 1 (Acute & Chronic)
» Stage 2 (Acute & Chronic)

Moran SL: JHS, 2006

Szabo RM: JHS, 2008 Viegas SF: JHS, 1999

My Preferred Modification
Acute & Chronic SLD (Stage 1,2)

A \ £
Transfer in bi-pedicled fashion

»Healthy Cartilage
»Normal Alignment
»Available Remnant of Ligament (Stage 3,4)
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Dorsal Wrist Soft Tissue Structures

wa.‘ D Tmy i ; ‘?___

» Courtesy of Dr Tamai M

10

Dorsal Intercarpal Ligament Tears
associated with SLD

DICL (d-STL)

DICL (STT fibers)

11

Bi-pedicled Dorsal Ligament Capsulodesis

12



OMOKAWA S: Arthroscopic SLD Measurement

51Y-F: Chronic, Static, Reducible, Cartilage Healthy (stage 4)

2019/9/5

13

Bipedicled Dorsal Ligament Capsulodesis
14

Temporary Screw Fixation for 3 months

Y¥
.
"

15
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5Y Post-op

16
Pre-op (painful) 5Y Post-op (painless)

‘ i

17

Why painless despite the postop-SLD?
Post-op
Courtesy of Osaka University Hand Team
18
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50Y-Male, Perilunate & Scaphoid Dislocation (Stage 4)

19

Postop 11Y Functional Outcomes

> DASH: 12 PRWE: 8
» GS: L32/R24
> PP: L8.6/R8.8

20

Dorsal scaphoid subluxation based on dynamic-CT

21



OMOKAWA S: Arthroscopic SLD Measurement 2019/9/5

Lateral wrist X-ray is more important than PA view

Dorsal

e
Lunate Scaphoid

» Omori, Moritomo, Omokawa et al: JHS 2013

22
Dorsal Scaphoid Subluxation correlate with
Wrist pain & Disability (PRWE)
Controls. (/
RL angle h
o &)

DTL: Dorsal Tangential Line

» Chan K, Vutescu E, Wolfe Scott et al: IWIW 2018, JWS 2019

23

2.8mm SL gap in grip view

24
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Geissler’s (EWAS) grade 4 SL injury

25

Arthroscopic EWAS Grading
Grade I Gradell

Difficult to observe directly
d- SLIOL tear (grade 3) from dorsal portal

» Jane C et al: J Wrist Surg, 2013

26

Arthroscopic Gap Measurement for SL Instability

Sequential ligament sectioning SL gap measurement
» Custom-made probes in diameter of
1.0,1.2, 1.5, 1.8, 2.0, 3.0, 4.0, 5.0, 6.0 mm

m— SLIOL

—— DICL (dSTL)

== gTL » Dohi Y, Omokawa S, et al, J Orthop Sci, 2012.
27



OMOKAWA S: Arthroscopic SLD Measurement 2019/9/5

Arthroscopic Gap Measurement for SL Instability
Sequential ligament sectioning Staging

Stage 0: intact

Stage 1: v,p-SLIOL
Stage 2: d-SLIOL

Stage 3: partial d-STL
Stage 4: complete d-STL

Stage 5: STL
» SLIOL: il i
» d-STL:dorsal scaphotriquetral ligament
» STL: scaphotrapezial ligament
== SLIOL
—— DICL (d-STL)
= gTL » Dohi Y, Omokawa S, et al, J Orthop Sci, 2012.
28
Arthroscopic Gap Measurement for SL Instability
Sequential ligament sectioning Staging
Stage 1: v,p-SLIOL
Stage 2: d-SLIOL
> SLIOL: :
== S| IOL
= DICL (d-STL)
29
Arthroscopic Gap Measurement for SL Instability
Sequential ligament sectioning Staging
Stage 3: partial d-STL
Stage 4: complete d-STL
— DICL (d-STL) -
= ST -8TL:dorsal scaphotriquetral ligament
30

10
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Arthroscopic Gap Measurement for SL Instability

Sequential ligament sectioning Staging

Stage 5: STL

» STL: scaphotrapezial ligament

m=== DICL (d-STL)

31
Results
Static SLgap  Dynamic SL gap
Stage 0 0.0£0.0 0.3£0.6
Stage 1 0.0+0.0 0.4+0.8 peo01
Stage2  0.5+0.6 22+12* <0
Stage 3 0.5+0.6 27+14*
Stage 4 1.3+0.8 41+20*
Stage 5 1.4%0.9 48+t1.5*
32
Results
AUC and Dynamic SL gap cut-off value
-identifying SLIOL & d-STL tear-
[ ‘
‘I!mm
X X
2
"o % b b YRS
» AUC: 0.94 for complete SLIOL tear » AUC: 0.90 for complete d-STL (DICL) tear
» 1.4 mm gap showed 91% accuracy » 2.8 mm gap showed 85% accuracy
AUC (Area under the curve)
33

11
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Summary

»SL gap distance in static SL instability shows >3mm neutral PA
view wrist X-ray (>CL joint space)

»SL angle in static SL instability shows >60 degrees in neutral
lateral view wrist X-ray

»Dynamic SL instability reveals carpal malalignment in stress
(grip view) and dynamic X-ray

»Dorsal scaphoid subluxation (>2mm) relative to radius (lateral
view) contribute to wrist symptom

» Arthroscopic measurement of dynamic SL gap distance may
identify complete SLIOL (1.4mm) and d-STL (2.8mm) tears

2019/9/5

34

12
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Association of the Geissler grade following
ligament sectioning

Steve K. Lee, MD
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Pre-Course 11:
Arthroscopic Management
of Carpal Instability

Thursday, September 5, 2019

Association of the Geissler
grade following ligament
sectioning

Steve K. Lee, MD
Associate Professor, Orthopaedic Surgery
Hospital for Special Surgery, NY, NY, USA

Disclosures

+ Consultant: Axogen, J&J Depuy Synthes, Zimmer
Biomet
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Introduction

+ The scapholunate ligament is the most
common intra-carpal ligament injured

- Diagnosis of these injuries can be made
by clinical examination, imaging studies
and arthroscopic evaluation

- Geissler published an arthroscopic
classification to describe and grade the
severity of scapholunate injuries
(Geissler JBJS 1996)

- Commonly used in the literature and
practice

exrimel]

From Geissler et al., JBIS, 1996
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- Treatment algorithms have been
based on this classification system
« Abe et al. JHS Br 2006
- Earp et al. JBJS 2006
- O’ Meeghan et al. JHS Br 2006
- Piecha et al. KSSTA 1999

—  EuET.

Association of Lesions of the Scapholunate Interval
With Arthroscopic Grading of Scapholunate
Instability Via the Geissler Classification

Steve K. Lee, MD, Zina Model, BA, Healthy Desai, MD, Parricia Hsu, MD,

2 O 1 5 Nader Paksima, DO, MPH, Gurpreet Dhaliwal, MD

Purpose

+ The purpose of this study was to
determine if specific anatomic
lesions of the scapholunate
supporting structures correlate with
different grades of the Geissler
classification

8/31/2019
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Materials & Methods

Standard wrist
arthroscopy was
performed

+ The scapholunate supporting ligaments
were then serially sectioned using both
arthroscopic and open techniques

+ The appearance of the scapholunate
interval from both radiocarpal and
midcarpal joints was recorded following
each sectioning

+ Ligaments were sectioned in the following order:

-+ VSLIL

-+ mSLIL

- dSLIL

- RSC

- LRL

- DRC

- DIC

< STT (based on Short and Mayfield)
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Lunate

Scaphoid Lunate

dSLIL- cut

Results




Results

eGeissler grade 2 injuries occurred with lesions of
the intrinsic ligaments only

*Most commonly involved only volar and
membranous portions of the SLIL

sGeissler grade 3 injuries usually first occurred with lesions
of the dorsal SLIL

eLesions through the volar extrinsic wrist ligaments
continued to be represented as a Geissler grade 3 injury

eGeissler grade 4 injuries most commonly
did not occur until the DIC was sectioned

8/31/2019




Discussion

- The Geissler grade progressively increased
with sequential sectioning of the
scapholunate supporting ligaments

- Lesions of the dorsal SLIL (Geissler 3) and
the DIC (Geissler 4) represented key
transition points with regards to
progression through the Geissler grades

Conclusion

+In a cadaveric model the
arthroscopically determined Geissler
grade can be correlated with specific
anatomic lesions of the scapholunate
supporting ligaments

Conclusion

*Geissler grade 2: SLIL, volar and
membranous portions

*Geissler grade 3: dorsal SLIL
through RSC, LRL

-Geissler grade 4: DIC, STT

8/31/2019
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Conclusion

+This information could help
guide treatment after
arthroscopic evaluation
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Precourse 11: Arthroscopic Management of Carpal Instability
7:30 AM - 7:40 AM

Arthroscopic Pinning for SL Instability

A. Lee Osterman, MD

e Royalty: Globus Medical

e Consulting Fee: Globus Medical, Acumed, AxoGen
e Speakers Bureau: Depuy Synthes

e Contracted Research: AxoGen, Acumed
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Precourse 11: Arthroscopic Management of Carpal Instability
7:40 AM - 7:50 AM

Arthroscopic treatment for grade 1 and 2
SL instability

David S. Ruch, MD

e Royalty: Elsevier textbooks
e Receipt of Intellectual Property Rights: Multiple tissue engineering patents
e Consulting Fee: ReSurge International
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Precourse 11: Arthroscopic Management of Carpal Instability
7:50 AM - 8:00 AM

Arthroscopic treatment for grades 3 and 4
SL instability

Dean G. Sotereanos, MD
e Consulting Fee: Arthrex Smith & Nephew Axogen Inc
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Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD

Arthroscopic Treatment
for grades 3 & 4 SL Instability

Dean G. Sotereanos, MD

Clinical Professor of Orthopaedic Surgery

University of Pittsburgh School of Medicine

Orthopaedic Specialists - UPMC
Pittsburgh, PA, USA

Disclosures:

consultant for Arthrex, Axogen Inc, Smith & Nephew

Scapholunate
Interosseous Ligament Injuries

* Most common/significant wrist ligament injury

* Wide spectrum of injuries

* Diagnostic and treatment dilemma




Geissler’ s Classification

Grade I

Occult
Instability

redundancy / V sign

Geissler’ s Classification

Grade II

Pre-Dynamic
Instability

partial tear (proximal/membranous portion)

minimal gapping

Geissler’ s Classification

Grade III

Dynamic
Instability

incongruence / gapping

Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD




Geissler’ s Classification

Grade IV

Static
Instability

gross instability

dissociation

Treatment of SLIL Tears

based on:

= Severity of symptoms
Degree of instability
(predynamic, dynamic or static)
Chronicity (acute, subacute, or chronic)

Arthroscopic findings (Geissler grade I-IV)

Treatment of SLIL Tears

No consensus on the appropriate treatment

Nonsurgical

Arthroscopic vs. Open
Debridement/Shrinkage ?
Pinning ?
Capsulodesis ?
Reconstruction ?
Fusion ?

Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD




Treatment of Partial SLIL Tears
* Partial tears: grade II - III

* Treatment dilemma

* Described by Watson et al. (1997) as the
" . ”
dorsal wrist syndrome

* One of the main causes of dorsal wrist pain

Treatment of Partial SLIL Tears
Should we repair them?

* no radiographic signs of
instability at 7 year f-up of

untreated partial tears but...

— Persistent pain
- Limited ROM
- Functional limitations

O'Meeghan Cj, Stuart W, Mamo V, Stanley JK, Trail IA. JHS 2003

Partial SLIL Tears

Arthroscopic debridement

2

provides pain relief
stabilizing effect of scar tissue formation

partial denervation of the wrist

Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD




Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD

Geissler 111 & 1V SLIL tears

arthroscopic debridement

&

percutaneous pinning

Arthroscopic Reduction and
Percutaneous Pinning

GROUPI GROUPII
symptoms <3 m symptoms >3 m
SL interval <3 mm

SL interval >3 mm
* 83% of the pts were * 53% of the pts were
symptom-free symptom-free

Chronicity and static instability
are negative prognostic factors

Whipple TL. Hand Clin 1995

Chronic dynamic SLIL tears

“evaluation of

aggressive

arthroscopic

debridement of the

SLIL and closed

pinning

JHS Am 2006




Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD

Material

11 pts mean age 37 y (range 23-50 y)

Chronic Dynamic S-L Instability

Pain with loading of the wrist and weakness

Time from injury to surgery - 7 m

Arthroscopic findings

Geissler III: 5 Geissler IV: 6

Technique

Aggressive Arthroscopic Debridement

- Removal of all residual SLIL

- Removal of SL interval cartilage to
bleeding bone

Closed Pinning under Fluoroscopy
-2 K/W to SL joint
-1 or2 K/Wto SC joint




Results

* Mean follow-up 33 m (12-76 m)

* Functional outcome (Modified Mayo Wrist Score):

excellent: 2, good: 4, fair: 1, poor: 4

* 3 failures => re-operated (capsulodesis/arthrodesis)

Results

Geissler Grade 111 vs 1V tears:
* younger age at presentation

* better final: - wrist scores
-ROM
- grip strength
BUT

None of these differences reached statistical significance

Arthroscopic Debridement and
Percutaneous Pinning
Conclusions

* Geissler Grade 111 tears
May be a better indication for this procedure

* An option for pts who:
- require maintenance of wrist motion

- do not desire an open procedure

Darlis NA, Kaufmann RA, Giannoulis F, Sotereanos DG. JHS Am 2006

Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD




Chronic SLIL tears

“evaluation of

long-term results of

42 pts with chronic
SLILIII & IV

tears”

JHS Eur 2019

Material

* 42 pts mean age 32 y (range 19-57 y)
* Geissler III: 30 & Geissler IV: 12
¢ Chronic Dynamic S-L Instability

* Time from injury to surgery - 9 m (4-14 m)

Results

* Mean follow-up 68 m (minimum 60 m)

* All pts clinical improvement
* Modified Mayo Wrist Score:
mean pre-op: 62  post-op: 88

* No DISI

Kim LK, Lee SL, Kang SH, Park ]S, Park ], Kim GL. JHS Eur 2019

Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD




“arthroscopic reduction
and closed pinning in
66 pts w/ acute SLIL
tear. 92 % good and
excellent results
according to the Mayo

Whrist Score”

Chir Main 2010

Geissler 111 & 1V SLIL tears

arthroscopic

dorsal capsuloligamentous

SL ligament repair

57 pts wy/ partial or
complete but reducible

SLIL tears

* mean age 38 y (17-63 y)
e Time from injury to surgery

9.4 m (3-24 m)

] Wrist Surg 2013

Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD




Arthroscopic dorsal capsuloligamentous
SL ligament repair

Garcia-Elias’s staging system: only for stage 4:
add pinning KWs

stage 2: 3 pts
stage 3: 25 pts

stage 4: 29 pts
Wahegaonkar AL, Mathoulin CL, | Wrist Surg 2013

Results

* Mean follow-up 30.7 m (18-43 m)
e All pts clinical improvement
ROM, pain VAS score, grip strength
* DASH Score:
mean pre-op: 46.04  post-op: 8.3
* DISI was corrected

Wahegaonkar AL, Mathoulin CL, | Wrist Surg 2013

Geissler 111 & 1V SLIL tears

arthroscopic —assisted

combined dorsal & volar

SL ligament reconstruction

with tendon graft

Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD
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Chronic SL instability
17 pts

grade III: 3 pts
grade IV: 14 pts

Geissler

13/17 pts DISI
6/17 pts stage 1 SLAC
mean age 42 y ( 26-60 y)

Time from injury to surgery

9.5 m (1.5-28 m)

] Wrist Surg 2015

Technique

Wrist arthroscopy: Reconstruction

* Arthroscopic release of fibrosis  * PL tendon graft
around scaphoid & lunate e correction DISI

* +/- synovectomy lunate tunnel

* +/- radial styloidectomy scaphoid tunnel

Ho PC, Wong CW, Tse WL. | Wrist Surg 2015

Technique

Reconstruction
PL tendon graft
correction DISI
lunate tunnel
scaphoid tunnel
tendon graft is knotted & sutured on dorsal surface SL
transfix SC with 2 KWs
Ho CW, Tse WL. | Wrist Surg 2015

Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD
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Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD

Results

* Mean follow-up 48.3 m
(11-132 m)

11 pts no pain

6 pts pain at extreme of motion

13/17 pts return to pre-injury job level

4/17 pts: asymptomatic recurrent DISI

1/17 pts: asymptomatic necrosis proximal scaphoid

Ho PC, Wong CW, Tse WL. | Wrist Surg 2015

Geissler 111 & 1V SLIL tears

arthroscopic —assisted

SL ligament reconstruction

with tendon graft

(modified Brunelli)

Modified Brunelli technique

12



Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD

strip of FCR

Closed and Arthroscopic Options

When Will It Work?

13



Dean G. Sotereanos, MD
Loukia K. Papatheodorou, MD

e Arthroscopic debridement and pinning in the acute
setting comprise a good option for Geissler III partial
tears in a younger patient cohort

* The results of debridement are less satisfactory in cases
of complete tears

e Chronic complete tears are contraindication for closed
treatment

Thank you

14



Precourse 11: Arthroscopic Management of Carpal Instability
8:00 AM - 8:10 AM

Associated Lesions with SL Instability

Randall W. Culp, MD

e Royalty: Arthrosurface
e Consulting Fee: Arthrex
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Precourse 11: Arthroscopic Management of Carpal Instability
8:10 AM - 8:20 AM

Arthroscopic Corelli SL ligament
reconstruction

Nicholas Charles Smith, MD
e Royalty: Newclip Technics Allegra Orthopaedics
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Precourse 11: Arthroscopic Management of Carpal Instability
8:20 AM - 8:30 AM

Arthroscopic RASL

Michael R. Hausman, MD

e Receipt of Intellectual Property Rights: Trimed Skeletal Dynamics Checkpoint Surgical NDI
Delphian Diagnostics

e Speakers Bureau: Trimed Skeletal Dynamics

e Ownership Interest: Checkpoint Surgical NDI Delphian
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Precourse 11: Arthroscopic Management of Carpal Instability
8:30 AM - 8:40 AM

Imaging and anatomical considerations for
RADICL repair

Scott W. Wolfe, MD

e Royalty: Elsevier, Extremity Medical

e Receipt of Intellectual Property Rights: Extremity Medical
e Consulting Fee: Extremity Medical

o Other: Cartiva, Trimed, Inc.
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Scott W. Wolfe, MD Imaging and Anatomical Considerations for RADICL repair

Anatomy of the Dorsal ScaphoLunoTriquetral Ligament Complex
Wessel, L., Kim, D., Ayala-Gamboa, U.A., Ross, M., Couzens, G., Wolfe, S.W.

Introduction

Considerable controversy surrounds the anatomy of the dorsal ligament complex of the proximal carpal
row. There is little consensus on the precise origin and insertion points of the extrinsic dorsal
radiocarpal (DRC) ligament and the intrinsic dorsal intercarpal (DIC) ligaments. Whether or not the DIC
and DRC insert on the lunate is debated. The dorsal scaphotriquetral ligament (DST) has been variably
described as a labral-like extension of the proximal row over the dorsal capitate, or a component of the
dorsal intercarpal ligament. The purpose of our study is to describe the frequency and dimensions of the
insertion sites of the DRC, DST and DIC on the lunate, and the anatomic relationship of the DST and DIC
ligaments. We hypothesize that the intracapsular DST and DRC ligaments consistently insert on the
dorsal lunate, and the DST represents the deep component of the DIC, intimately bound to the dorsal
scapholunate and lunotriquetral ligaments.

Methods

Fourteen fresh-frozen cadaveric specimens (6 M, 8F), age 70.6 (range 61 to 86) were imaged under
fluoroscopy to confirm anatomic posture and alignment of the proximal carpal row. Wrists were
excluded is they demonstrated arthritis in the radiocarpal or intercarpal joints, or carpal malalignment,
as defined by abnormal radio-lunate and scapholunate angles and scapholunate widening. The DRC and
DIC ligaments were visually inspected, photographed and measured in situ. All measurements were
made in radial-ulnar direction and proximal distal-direction at the midpoints of the insertion. The
conjoined DRC/DIC ligament insertion on the triquetrum was measured and osteotomized tangentially
and lifted radially. The insertion sites of the DIC-DST and DRC on the lunate were measured and divided
tangentially to expose the dSLIL. Finally, the DIC-DST insertion on the scaphoid ridge and trapezium-
trapezoid were measured in a similar fashion. Insertion areas were approximated by multiplying the two
distances, assuming a rectangular shape, and then were mapped to anatomic models.

Results

The conjoined triquetral insertion of the DIC-DST and DRC measures 89.6 + 6.2 mm?Z. In each specimen,
the DST represented an inseparable deep subsection of the DIC, and had strong attachments to the
lunate 65.0 + 28.3 mm?, and scaphoid ridge 67.4 + 26.8 mm?2. The DRC consistently inserted on the
lunate just proximal to the DIC-DST insertion over a smaller surface area, 29.3+27.6 mm?. The DIC-DST is
intimately integrated with the dSLIL, and inserts along the entire dorsal scaphoid ridge 67.4+26.8 mm?,
creating a labral-like covering of the dorsal capitate. The DIC consistently inserted on the trapezoid.

Discussion

These data demonstrate a consistent insertion of both the DIC and DRC on the lunate, confirming
Viegas’ findings. We found the DST to be intimately related to the DIC, and that it constituted a stout
deep subsection of the DIC that spanned the entire proximal row with robust insertion sites on each
bone. This may be better identified as the “deep DIC” or the “dorsal scapholunotriquetral” ligament
(DSLT), and we believe that the DSLT represents the insertion of the DIC on the three bones of the
proximal carpal row. The dorsal lunate ligament insertion zone, or “bare area” is an important anatomic
landmark, and should be respected in surgical exposures of the wrist. Finally, we disagree with Viegas
that the DIC attachment on the trapezoid is variable, finding a consistent extension across the midcarpal
joint to the trapezoid, increasing its labral-like enclosure of the capitate.



PRECOURSE 11: 74™ ANNUAL MEETING ASSH Arthroscopic Management: Carpal Instability
Thursday Sept 4, 2019
Scott W. Wolfe, MD Imaging and Anatomical Considerations for RADICL repair

Figure 1. Anatomic mapping of ligament insertions in comparison to Hagert, 2008.

Figure 2. The DIC-DST is intimately integrated with the dSLIL, creating a labral-like covering of the
dorsal capitate.



Precourse 11: Arthroscopic Management of Carpal Instability
8:40 AM - 8:50 AM

Arthroscopic repair of DIC ligament

Ubaldo Ayala, MD

No relevant conflicts of interest to disclose

74TH ANNUAL MEETING OF THE ASSH
SEPTEMBER 5-7, 2019 LAS VEGAS, NV



Speaker has not
provided a handout for
this presentation




Precourse 11: Arthroscopic Management of Carpal Instability
8:50 AM - 9:00 AM

Arthroscopic Wrist Debridement and
Radial Styloidectomy for SLAC wrist

Melvin P. Rosenwasser, MD
e Consulting Fee: Stryker Acumed Zimmer Biomet Conextions
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Precourse 11: Arthroscopic Management of Carpal Instability
9:00 AM - 9:10 AM

Arthroscopic Resection for Advanced
SLAC Wrist

Tyson K. Cobb, MD

e Royalty: Integra life sciences
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Arthroscopic Resection
Arthroplasty of Radial
Column (ARARC) for
SLAC wrist

TYSON K COBB, MD

DAVENPORT, IA USA

8/12/19

« | have no relevant financial discloses

- Past president International wrist
arthroscopy society- Formerly
known as EWAS

Warning

The contents of this presentation
may be disturbing to some viewers




8/12/19

« 57 y/o female with SLAC wrist

Intra-op

Intra-op




ARA

8/12/19

Postop

Postop




4 months postop

+ No pain

- Range of Motion- 50/50

8 Year Follow-up

« Pain 0/10

- Satisfaction 5/5

- 65 y/o male with SNAC wrist

«+ Radial impingement pain

8/12/19




8/12/19

Snac wrist video

Postop x-ray

2 months postop
+ 95% pain relief - Range of Motion
- Bowling 2x’s per week . 15° flexion

60° extension

10° radial deviation

25° ulnar deviation




5 Year Follow-up

- “Best it’s Ever Been”
- Pain 0/10

- Satisfaction 5/5

C Wrist:
inimally Invasive Treatment

throscopic Resection Arthroplasty of
e Radial Column
Wrist fusig

Proximal R
Carpectol

17

Toshiyasu Nakamura, et al. J Hand Surg. Jan 2001;26A(1).

8/12/19




indications

+ Pain over radial styloid

- Dorsal pain may not go away

- Last procedure first?

8/12/19

Purpose

- Patients prospectively enrolled who underwent ARARC for
advanced SLAC wrists

- Describe an arthroscopic staging classification of the
radiocarpal joint for patients with SLAC wrist

«  Compare to literature controls of 4CF




8/12/19

Materials & methods

- Data were collected prospectively: 17 patients

Underwent ARARC in lieu of 4CF or PRC

Midcarpal resection was not performed

- Data were analyzed on 14 patients with a minimum of 1-
year follow-up: 2 Females / 12 Males

Mean age: 57 (range 41 to 78)

Mean follow-up: 24 months (range 12 to 61)

Materials & methods

- COMPARISON

« A study of 4CF was selected from the literature
for comparison with similar variables and follow-

up*

*Bain Gl, Watts AC. The outcome of scaphoid excision and four-corner
arthrodesis for advanced carpal collapse at a minimum of ten years. J Hand Surg
Am. 2010 May;35(5):719-25.

Arthroscopic dassification vs radiographic stage




results
Preop
- Mean DASH (0 to 100) 66
- Mean NRS Pain (0 to 10) 6.6
+ Mean Total Arc of Motion 124
+ Median Grip (kg) 16
N/A

- Mean Satisfaction (0 to 5)

Final
Follow-up
28

13
142°
18
4.5

8/12/19

Pain vs Time

results

- Change in total ROM
ARARC +18°
*4CF -19°
(p <.001)

*Bain Gl, Watts AC. The outcome of scaphoid excision and four-corner

arthrodesis for advanced carpal collapse at a minimum of ten years. J Hand Surg

Am. 2010 May;35(5):719-25.




Results
+ Median Grip

- Difference in median grip strength between
ARARC and 4CF* was not significant (p =.67)

*Bain Gl, Watts AC. The outcome of scaphoid excision and four-corner
arthrodesis for advanced carpal collapse at a minimum of ten years. J Hand Surg
Am. 2010 May;35(5):719-25.

(a) Preop PA fing triq itate interval. (b) Three-year post-operative PA fist view
widening of the triquetral-capitate interval. Note that there is no ulnar translation of the lunate but rather
radial translation of the distal row on the proximal row.

Results
+ ARTHRITIC STAGES
- Radiographic Vs. Arthroscopic
4 patients appeared to be radiographic Stage |

All were found to have arthritis involving some or all of the
radioscaphoid articulation at the time of arthroscopy

8/12/19
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Failures

« 3 (21%) patients failed due to
persistent pain

conclusions

« Pain relief is rapid and remains consistent over time

« ARARC may be a viable surgical treatment option for patient
with SLAC wrist who desire a minimally invasive procedure

« Radiographic stages underestimate the degree of arthritic
change

- Accurate staging requires arthroscopy

« ARARC may yield better ROM based on comparison to
literature controls of 4CF

« Indications and long-term outcome have yet to be defined

. ic Resection for Advanced Collapse Wrists

" Oblectives: We previously published early outcomes of arthroscopic resection arthroplasty of the radial
column (ARARC) for scapholunate advanced collapse (SLAC) pattern of degenerative wrist arthritis. Th
purpose of this study was to report mid-term outcomes following ARARC for SLAC wrists.

« Methods: Patients (N=31) with a minimum of 3-year follow-up who underwent ARARC for arthroscopic
stage Il through 1B SLAC wrists were evaluated. Fourteen of these patients were included in the
previous publication. General, regional, or wide-awake anesthesia was used based on patient
preference and medical needs. Standard radiocarpal and midcarpal arthroscopy was performed using
standard portals. A radiofrequency ablator was employed for denervation. Resection of the styloid,
arthritic portion of the scaphoid fossa of the radius, and the proximal 2/3% of the scaphoid were
performed using a 4 mm barrel bur. Data were prospectively collected before surgery, and at
postoperative intervals of 1,3, 6, and 12 months, and annually thereafter. Numeric Rating Scale (NRS)
for pain (0,10; 0=no pain, 10=worst possible pain) and satisfaction with outcomes (0-5, mely
dissatisfied, 5=extremely satisfied) were obtained. Functional outcomes of grip (280 pusmon on 5-stage
dynamometer), wrist range of motion, and disabilities of the arm, shoulder and hand (DASH) score (0-
100, 0=no disability, 100=most severe disability) were evaluated. Total arc of motion was calculated by
adding flexion, extension, radial deviation and ulnar deviation.

Results: Mean follow-up was 62 months (range 40-78). Mean age was 62 years (range 40-78) with an
equal distribution of nonmanual and manual laborers. Mean pain score was 7 (range 3-10) before
surgery and 0.3 (range 0-3) at final follow-up. Mean grip strength was 40 Ibs. (range 10-80) before
surgery and 50 Ibs. (range 16-90) at final follow-up. Mean total arc of motion was 113 deg. (range 63-
170) before surgery and 127 deg. (range 61-186) at final follow-up. Mean DASH was 42 (range 16-91)
before surgery and 3 (range 0-38) at final follow up. Mean final satisfaction was 5 (range 4-5). There
were 2 (7%) failures requiring revision surgery for persistent pain.

Conclusions: Although mid-term outcomes with an average S-year follow-up demonstrate that ARARC
may be a viable surgical option for arthroscopic stage Il through I11B SLAC wrists, longer follow-up and
prospective studies comparing ARARC to traditional surgical options are required to further evaluate
this procedure.

11
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Materials & methods

- 31 patients

- Mean age: 62 (range 40 to 78)

« Work type- half manual laborers

- Mean follow-up: 62 months (range 36 to 120)

31 Patients ARARC for SLAC

Pain 7 13 03
Total Arc 113 127 142
Motion

Grip 16 kg 18kg 23 kg
Satisfaction 0-5 NA 4.5 4.9
DASH 66 28 3
Results

- Failures- 21% in 2014
7% 2018

12
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Protect Volar Ligaments

13
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Update

+ >40 cases

+ FU- 10 years

- Failures— 5%

14
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62 Year old with bilateral SLAC wrist
4 corner fusion Lt, ARARC Rt

Thank You

15



Precourse 11: Arthroscopic Management of Carpal Instability
9:10 AM - 9:20 AM

Arthroscopic arthrodesis for SLAC wrist

Francisco del Piiial, MD
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Precourse 11: Arthroscopic Management of Carpal Instability
9:20 AM - 9:30 AM

LT Instability: Diagnosis and Grading

Toshiyasu Nakamura, MD, PhD
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Precourse 11: Arthroscopic Management of Carpal Instability
9:30 AM - 9:40 AM

The Floating Lunate

Alejandro Badia, MD

No relevant conflicts of interest to disclose

74TH ANNUAL MEETING OF THE ASSH
SEPTEMBER 5-7, 2019 LAS VEGAS, NV



Speaker has not
provided a handout for
this presentation




Precourse 11: Arthroscopic Management of Carpal Instability
9:40 AM - 9:50 AM

Arthroscopic Tx vs. Graft for gr IV LT
instability

Jan-Ragnar Haugstvedt, MD

No relevant conflicts of interest to disclose
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Precourse 11: Arthroscopic Management of Carpal Instability
9:50 AM - 10:00 AM

Role of Arthroscopy for Radiocarpal
Dislocation

David J. Slutsky, MD

e Royalty: Book royalty from elsevier and thieme
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Precourse 11: Arthroscopic Management of Carpal Instability
10:00 AM - 10:10 AM

Arthroscopy for Lunate Fractures with
Radiocarpal and Midcarpal Instabilities

Gregory 1. Bain, FRACS, PhD

No relevant conflicts of interest to disclose
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Precourse 11: Arthroscopic Management of Carpal Instability
10:10 AM - 10:20 AM

Arthroscopic Treatment of PLD and PLFD

Bo Liu, MD

No relevant conflicts of interest to disclose
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Precourse 11: Arthroscopic Management of Carpal Instability
10:20 AM - 10:30 AM

Arthroscopic Treatment of Perilunate
Injuries

Guillaume Herzberg, MD, PhD
e Royalty: Groupe LEPINE Company
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Precourse 11: Arthroscopic Management of Carpal Instability
10:30 AM - 10:40 AM

Arthroscopic DRCL repairs

Mark Ross, FRACS

e Royalty: Integra Newclip

e Receipt of Intellectual Property Rights: Integra Newclip

e Consulting Fee: Integra Newclip Lima Tornier

e Speakers Bureau: Integra Newclip Lima Tornier Depuy Synthes
e Contracted Research: Integra
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Precourse 11: Arthroscopic Management of Carpal Instability
10:40 AM - 10:50 AM

Arhroscopy and MCI
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Precourse 11: Arthroscopic Management of Carpal Instability
10:50 AM - 11:00 AM

Role of Arthroscopy 1n treatment of Palmar
Midcarpal Instability

Pak-cheong Ho, MD
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