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Introduction

e Tears of the TFCC are a
common cause of ulnar-
sided wrist pain

« Traumatic tears usually

occur with an extension and
oronation force to an axially
oaded wrist

 Patients typically have pain
with ulnar deviation and
rotation of the wrist




Functions of DRUJ

e Distal link between radius and ulna

 Allows radius and attached carpus to pivot
smoothly around ulna

— major stablilizer of the DRUJ
— provides suspensory mechanism for ulnar carpus

— central articular disk is the load-bearing
component of TFCC

— allows transmission of axial load from carpus to
forearm



Anatomy - The TFCC

Thanks to Rebecca Yu, MD



Anatomy - Soft Tissue

« TFCC (Triangular ~ibrocartilage Complex)

— Distal radioulnar ligaments
« Palmar
 Dorsal

— Articular Disk

— ECU Subsheath

— Meniscal homologue

— Ulnar collateral ligament
— Ulnar extrinsic ligaments




Anatomy of the TFCC




Anatomy of the TFCC

palmar deep limb (PDL)

— Ulna fovea to palmar and
dorsal margins of sigmoid
notch

dorsal deep limb (DDL)

deep and strong vertical
foveal insertion




Anatomy of the TFCC

* Fibrocartilaginous articular disk
— Load transmission

— Transitions to hyaline cartilage radially, does
not insert into distal sigmoid notch




Anatomy of the TFCC

— Arises from dorsal
fovea

— Distal radioulnar
ligament splits to
form the ECU
tendon sheath



Anatomy of the TFCC

— Ulnar leash of tissue sweeps distally from
surface of articular disk to the triquetrum
(90%) or triguetrum + lunate (10%)

Palmar TFCC




Anatomy of the TFCC

— loose fibers passing from
tip of ulnar styloid to
triguetrum, pisiform, and
articular disk

— Resists radial deviation




Anatomy of the TFCC




Anatomy - Blood Supply

Bednar, Arnoczky, Weiland, JHS 1991



Biomechanics

e Force Transmission

— Typically 80% of compressive force from the
wrist Is borne through distal radius

» 20% through ulna



Biomechanics

Force transmission changes with ulnar variance
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Clinical Evaluation



Clinical Evaluation - History

Fall on an axially
loaded pronated wrist

*Pain with forced
pronation or supination

*Pain with gripping In
ulnar deviation




Clinical Evaluation- Physical Exam

* Fovea sign
— Focal tenderness to palpation at
ulnar styloid base
 TFCC stress test

— Axial load, ulnar deviation,
rotation

» Test for DRUJ stabllity (piano
key & shuck test) in all

positions - neutral, pronation &
supination



Examination




Imaging

« Standard Radiographs

» “Zero Degree - PA”
— Elbow flexed to 90°
— Shoulder abducted to 90°
— Hand flat on X-ray cassette




Imaging

 Ulnar Variance PA




Ulnar Variance

Ulnar Positive Variance Ulnar Negative Variance




Imaging - CT

 Visualizes:
— Sigmoid notch depth

— Congruency of ulnar
head

— Arthritic changes
wrists should be

scanned In

— Pronation

— Neutral

— Supination




Imaging - Arthrography

* Triple injection 14688
(DRUJ, radiocarpal
and midcarpal)

« Useful for evaluating
TFCC, SLand LT

— Specific patterns of
leakage observed
with specific injuries

« Seldom performed

— Many asymptomatic

patients found to

have degenerative
tears

Chung KC, JHS 1996



Imaging - MRI

Radial attachment of Articular disk

articular disk at
sigmoid notch

L)

—— Styloid insertion

Foveal' | jgamentum
Insertion  gypcruentum



Imaging - MRI

+ MR Arthrography
(Intra-articular
Injection)

+ Indirect MR

Arthrography (IV
contrast)

1.5T: 85% sensitive Traumatic

Ulnar

3.0T: 94% sensitive Avulsion

Anderson et al JHS 2008, Faber et al JHS 2010



Imaging - Arthroscopy

« Diagnostic as well as therapeutic

« Can detect TFCC tears as well as other pathology
— chondral lesions

— other ligamentous injuries

« TFCC Tears:
« Loss of resiliency to probing (Trampoline test)

— Indirect visualization of a peripheral tear
* Hyperemia along periphery
« Tears of LT ligament
« ECU sheath injury



Imaging - Arthroscopy




Imaging - Arthroscopy

— Ballottment of articular
disk




TFCC Tears

e Classification of TFCC tears
— Palmer, 1989

— Traumatic

* |A — central perforation -
DEBRIDE

 |C — distal/volar avulsion -
DEBRIDE

* |ID —radial avulsion - DEBRIDE
— Degenerative




TFCC Tears

« Can result in isolated ulnar sided wrist pain as
well as DRUJ instabllity

« Mechanism of injury:
— Extension with pronation to axially loaded wrist
— Can also occur with hypersupination

 More common Iin patients who are ulnar positive
or neutral
— Ulnar negative patients have thicker articular disks



TFCC Classification

Palmer’s Classification of TFCC Injuries™

(

(

lass 1: Traumatic
['ype A: Central perforation
['ype B: Medial avulsion (ulnar attachment)
With distal ulnar fracture
Without distal ulnar fracture
['ype C: Distal avulsion (carpal attachment)
['ype D: Lateral avulsion (radial attachment)
With sigmoid-notch fracture
Without sigmoid-notch fracture
lass 2: Degenerative (ulnocarpal impaction syndrome)
Stage A: TFCC wear
Stage B: TFCC wear with lunate and/or ulnar chondromalacia
Stage C: TFCC perforation with lunate and/or ulnar chondromalacia
Stage D: TFCC perforation with lunate and/ or ulnar chondromalacia and
lunotriquetral-ligament perforation
Stage E: TFCC perforation with lunate and/or ulnar chondromalacia,
lunotriquetral-ligament perforation, and ulnocarpal arthritis

®

‘Adapted with permission from Palmer AK: Triangular fibrocartilage complex lesions:
o o

A classification. | Hand Surg [Am] 1989;14:594-606.
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TFCC Treatment

« History, clinical findings, and studies are all
used to formulate a plan

« Non-operative management is the initial
treatment
— Unless there is gross instability

— Immobilization in for 4-6 weeks may allow healing of

a TFCC tear

* 57% versus 43%
« Acute peripheral tears would be expected to heal given their
vascularity

* Otherwise, surgical intervention

— Debridement vs repair
— Based on location of tear



Palmer 1A Tear

Central tear

Unlikely to heal Triguetrurm
(avascular)

May be debrided

— up to 2/3 of disk
without affecting load
transfer

Typically ulnar positive
variance:

— Consider ulnar
recession (wafer) or
shortening osteotomy




Palmer 1C Tear

« Usually treated non-operatively or with
debridement

* If repalr Is necessary be mindful of
ulnar artery and nerve in region whether
repairing through scope or open



Palmer 1D Tear

« Controversial
o Little if any vascularity to area

* Open and arthroscopic(difficult)
treatments report good outcomes
— Scope:
* Meniscal repair sutures used

* Exit between 1st and 2nd wrist extensor

compartments
(radial sensory nerve)

— Open:
» Dorsal approach between 5th and 6th
extensor compartments

» Simple debridement has
satisfactory results




Palmer 1D Repailr

Radial
nerve,
superficial
L branch ™\ :
/R i B0 <<\ Cannula
- ' jinserted on
| Julnar border
of wrist

Arthroscope
in 3,4 portal

Meniscal repair needle
exiting between 1st and 2nd
dorsal compartment tendons




Palmer 1B (Peripheral) Tear




Treatment Options for IB Tears

» Conservative
—If DRUJ Is stable
—Long arm casting x 4-6 weeks
e Surgery
— QOpen repailr using bone tunnels

— Mini-open repair using Mitek anchor
* Chou & Sotereanos (2003)

— Exogenous fibrin clot
* Whatley & Arnoczky (2000)



Open vs Arthroscopic TFCC
Repair: What's the Evidence?

* Anderson and Berger, et al. (JHS 2008)

— 75 patients over 10 years
— 36 arthroscopic, 39 open
— Mean f/u: 43 months

significant differences in objective and
subjective outcomes

— Non-significant trend toward increased ulnar
nerve irritation with open repair

— 17% total reoperation rate for DRUJ instabllity
« 8 open, 5 arthroscopic



Atzel and Luchetti, Hand Clinics 2011
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Treatment Options for IB Tears

* Arthroscopic repair

— Qutside-inside using meniscal repair
needles

* Whipple & Geissler (1993)
e Knot tied over a button
 Knot tied under the dorsal/ulnar skin




Treatment Options for IB Tears

* Arthroscopic Repair, cont
— Inside-outside using meniscal repair needles
* Trumble (1996)

— Inside-outside using a Tuohy needle
« Araujo & Poehling (1996)

— All-arthroscopic

» Bohringer et al, Arthroscopy (2002)
« Conca & Dalla Pria (2004)



Arthroscopic -Assisted Repair




























Disadvantages of Current
Technigues

Extra/larger incision

Prominent subcutaneous
suture knots

Patient intolerance of

buttons

— Painful, unsightly,
malodorous, skin changes

— Septic arthritis
Possible nerve injury




Introduction

 All-Arthroscopic Method of Repair
* Yao et al, Arthroscopy, 2007

ARTHROSCOPY

THE JOURNAL OF ARTHROSCOPIC
AND RELATED SURGERY

A Novel Technique of All-Inside Arthroscopic Triangular

Fibrocartilage Complex Repair


http://www.arthroscopyjournal.org/home

All-Arthroscopic TFC Repalr

Designed for knee meniscal
repair

New technique for the use In
TFC repairs

Potential for Decreased:

— Operative time

— Incisions

— Prominent suture knots
Increased

— Efficiency

— Safety

— Strength




Biomechanical Strength and
Safety Study

10 matched fresh-frozen cadaveric wrist
specimens

latrogenically produced peripheral TFC tears
Experimental group:
— Two pretied suture devices in vertical configuration

Control group:

— two outside-in 2-0 PDS sutures in vertical configuration
(ala Whipple/Geissler)

Location of implants relative to the N/V structures

Instron MTS
— specimens loaded to failure



Ulnar Dissection

Whipple/Geissler (PDS) Suture Device
Distance from UNB: 1.9 cm Distance from UNB: 1.8 cm

Distance from DBUN: 4.6 mm Distance from DBUN: 17.1 mm





http://us.f508.mail.yahoo.com/ym/ShowLetter/DSC03721.JPG?viewimg=1&box=TFCC project&MsgId=9045_11844052_2688_1775_814069_0_51185_1056419_2026931382&bodyPart=5&filename=DSC03721.JPG&tnef=&YY=62261&order=up&sort=date&pos=0&view=a&head=b&Idx=5



http://us.f508.mail.yahoo.com/ym/ShowLetter/DSC03729.JPG?viewimg=1&box=TFCC project&MsgId=9045_11844052_2688_1775_814069_0_51185_1056419_2026931382&bodyPart=12&filename=DSC03729.JPG&tnef=&YY=62261&order=up&sort=date&pos=0&view=a&head=b&Idx=5
http://us.f508.mail.yahoo.com/ym/ShowLetter/DSC03728.JPG?viewimg=1&box=TFCC project&MsgId=9045_11844052_2688_1775_814069_0_51185_1056419_2026931382&bodyPart=11&filename=DSC03728.JPG&tnef=&YY=62261&order=up&sort=date&pos=0&view=a&head=b&Idx=5

Biomechanical Strength of Repair
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Yao, JHS, 2009




Arthroscopy Set-Up




Portals

ECU over
ulnar head

r’'s tubercle




Arthroscope in 3-4

Probe in 6R




Insertion of Suture Device



http://us.f508.mail.yahoo.com/ym/ShowLetter/DSC03710.JPG?viewimg=1&box=TFCC project&MsgId=9022_11097288_3058_1772_744990_0_51184_967063_1388526337&bodyPart=7&filename=DSC03710.JPG&tnef=&YY=96052&order=up&sort=date&pos=0&view=a&head=b&Idx=4
http://us.f508.mail.yahoo.com/ym/ShowLetter/DSC03709.JPG?viewimg=1&box=TFCC project&MsgId=9022_11097288_3058_1772_744990_0_51184_967063_1388526337&bodyPart=6&filename=DSC03709.JPG&tnef=&YY=96052&order=up&sort=date&pos=0&view=a&head=b&Idx=4

Arthroscope in 6R

Suture device in 3-4




Arthroscope in 3-4

Probe in 6R

Post-Repair Pre-Repair



Clinical Experience

—One hand surgeon

—Patients with persistent ulnar-sided
wrist pain despite immobilization
and injections

—MRI consistent with TFC tear
—No concomitant DRUJ instability



Methods

» Objective data:
—range of motion
—grip strength
—return to activity
—post operative complications

» Subjective data:
—quickDASH
—PRWE questionnaires



Results

14 patients

Mean f/u: 16.1 months

Supination: 81 (+/- 13.1)

Grip strength: 66% (+/- 13.8)
quickDASH: 10.2 (+/- 11.4)

PRWE: 18.8 (+/- 13.5)

Mean time to full activity: 5.2 months
0 surgical complications



Conclusion

 All-arthroscopic repair of peripheral TFC tears
show excellent short term results

— 1 year followup, 93% achieved excellent subjective
outcomes based on quickDASH and PRWE

» Benefits of this technique are

— ease of use

— lack of prominent suture knots or button
— No extra incisions

— safety

— strength of repair

* reduced immobilization from long arm Munster cast (6 wks)
to short arm cast (4 wks)
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