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Today’s Plan
 This is not Ulnar Sided Wrist Pain!
 Investigate the word “instability”
 Review of relevant anatomy and biomechanics
 Our toolbox

 Immobilization
 Conservative management
 Postoperative care
 Protected recovery of basic function
 Restoration of full function

 Causes of instability/use of tools
 A case

Instability
Lax, Laxity
Instability
Unstable

Load dependent?
Dynamic vs static?
Joint congruency? Concordancy?

Does terminology matter?

Cervical spine
Shoulder
Elbow
CMC joint
PIP joint

Instability
 A pathologic state
 The joint cannot stay together under load

 Cannot effectively transmit load
 Expect progression to a collapsed posture or fixed joint deformity
 Requires or benefits from intervention

 For the DRUJ
 Loss of ligamentous support 

 Rupture/avulsion of 
 TFC
 Capsular ligaments
 Secondary stabilizers: ECU sheath, pronator quadratus, interosseous membrane

 Loss of bony congruity 
 Fracture
 Disease (RA)
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Evolution
Homage to the DRUJ

 Low back pain of the upper 
extremity

 Black box 
 In humans

1. Recession of the ulnar head 
from the carpus

2. Development of an ulnocarpal 
meniscus

3. Development of a formal 
synovial DRUJ

 Function multiplier

Misnomer

Richard A. Berger, MD, PhD
Mayo Clinic

Biomechanics and Structure - DRUJ

 Biomechanical function of the DRUJ is forearm rotation
 Motion about a longitudinal axis

 Radial head – fovea of the ulnar seat
 Third degree of motion to the carpus
 Motion occurs in 3 planes

 Rotation
 Proximal – Distal
 Dorsal - Palmar

Osseous Anatomy
 Trochoid joint
 Resultant motion is rotation or spinning
 Concave sigmoid notch/convex ulnar seat
 Sigmoid notch has an extra-articular osteocartilaginous lip

 Buttress to palmar translation
 “Deepens” the sigmoid notch

 Volar ulnar corner of the distal radius
 Volar projection
 Ulnar projection

Katolik LI, Trumble T. Distal 
radioulnar joint dysfunction. J Hand 
Surg Am. 2005;5(1):587-594
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Osseous Anatomy
 Ulnar pole/seat
 Fovea

 Well vascularized
 Devoid of cartilage
 Attachment site of deep branches of 

DRU and PRU ligaments 
 Exit site of forearm axis of rotation

 Ulnar styloid
 Attachment site of superficial branches 

of DRU and PRU ligaments
 Just dorsal to the ulnar styloid process 

is the groove for the extensor carpi 
ulnaris (ECU)

 The distal ulna does not articulate 
directly with the carpus

Richard A. Berger, MD, PhD, Mayo Clinic

Radius of Curvature

Kleinman WB. Stability of the distal radioulna joint: biomechanics, 
pathophysiology, physical diagnosis, and restoration of function. 
What we have learned in 25 years. J Hand Surg. 2007;32(7):1086-1106

Ligamentous Restraints - DRUJ

 Ligaments of the TFCC provide the primary intrinsic stability 
of the DRUJ.

 Supplemental stability
 IOM
 Extensor retinaculum
 Muscle/tendons that cross the longitudinal axis of rotation of the 

forearm
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PRUL/DRUL Controlling Motion PRUL/DRUL Controlling Motion

Stresses Superficial PRUL
Stresses Deep DRUL Stresses Deep PRUL

Stresses Superficial DRUL

TFCC
 Complex 3-D structure

 Restraint
 Control
 Load transmission

 Articular disc, PRUL, DRUL, 
ECU subsheath, UT ligament, 
UL ligament, meniscus 
homologue

*

The IOM

 Broad ligamentous structure that 
connects the radius and ulna 
along entire length

 Stabilize the relationship of the 
radius and ulna through the arc 
of pronosupination

Noda K, et al. Interosseous membrane of the forearm: an anatomical study of 
ligament attachment locations. J Hand Surg. 2009;34:415-422.

Dynamic Stabilizers - DRUJ
 Extensor Carpi Ulnaris (ECU)
 Pronator Quadratus (PQ)

 Superficial Head – transverse fibers
 Deep Head – oblique fibers

Mesplié et al

Mesplié G et al. Rehabilitation 
of distal radioulnar joint 
instability. Hand surgery 
rehabilitation. 2017;36:214-321.

• Pronator quadratus
• Pronation (move radius around 

ulnar head)
• Coaptation (sagittal plane)
• Limit palmar translation of the 

radius (frontal plane).  
Especially in supination 
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Dynamic Force - DRUJ

 Four muscles drive motion at the DRUJ
 Two pronators

 PQ and PT, median innervated, 1 intrinsic, 1 extrinsic
 Two supinators

 Bicep Brachii and Supinator
 Biceps:  musculocutaneous nerve, extrinsic
 Supinator:  radial nerve, intrinsic

 Limited choices due to lack of validated protocols
 Query the application of proprioception and neuromuscular  rehabilitation 

strategies used at other joints
 No program described to date
 Study the muscular  elements responsible for active DRUJ stability

 “Train” the mechanoreceptors in the ligaments supporting the DRUJ
 Propose a proprioceptive rehabilitation program suited to this condition

• Propose a three hinge image to describe the stability of the 
radioulnar complex

• TFCC/DRUJ
• IOM
• PRUJ

Mesplié G et al. Rehabilitation 
of distal radioulnar joint 
instability. Hand surgery 
rehabilitation. 2017;36:214-321.

• One rusty hinge?
• One missing hinge?
• Two missing hinges?

Our Toolbox
 Acute

 Pain, edema
 Immobilization
 Protected AROM
 Motor imagery
 Proprioceptive awareness techniques

 Sub Acute
 Modified immobilization/support
 Recovery of conscious and unconscious  neuromuscular capacity of stabilizing muscles
 Training of mechanoreceptors in protected ranges, gradually increasing the amplitude of motion

 Progressive return to function
 Advancing the challenges
 Enhancing reflex motor activation
 Anticipatory control

Orthoses to Limit Rotation
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Orthoses to Limit Rotation

Same design, modified for immobilization in supination

Cuff-style Supports

Bullseye Wrist Band
Wrist WidgetHely Weber Squeeze Ulnar 

Compression Wrap

Taping Ideas
 Rigid vs elastic tape

 Leukotape vs Kinesiotape (Dynamic Tape, Rock Tape, Grip-It Tape…)
 Combinations
 Do not restrict blood flow! Porretto-Loerhke A. Taping 

techniques for the wrist. J 
Hand Ther. 2016;29:213-216

Volar to dorsal
Dorsal force to radius

Dorsal to volar
Volar force to ulna
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Stages of Proprioception 
Rehabilitation

Rehabilitation Plan Purpose Techniques

1 Basic rehabilitation Edema, pain control, 
promote motion

Basic hand therapy
techniques

2 Proprioception awareness Promote conscious joint 
control

Mirror therapy

3 Joint position sense Ability to sense joint 
motion without 
audiovisual cues

Blinded passive and active 
reproduction of joint angle

4 Kinesthesia* Ability to sense joint
motion without 
audiovisual cues

Motion detection using an 
exercise machine or 
manual passive motion

5 Conscious neuromuscular
rehabilitation

Strengthening of specific 
muscles to enhance joint 
stability

Isometric, eccentric and 
isokinetic training; Co-
activation

6 Unconscious 
neuromuscular
rehabilitation

Reactive muscle activation Powerball exercises; 
Plyometric training

Hagert E. Proprioception of the wrist joint: A review of current concepts and possible 
implications on the rehabilitation of the wrist. J Hand Ther. 2010;23(1):2-17.

Maximize Dynamic Control

 Kinesthesia
 Joint position sense
 Co-activation of supporting musculature
 Improve neuromuscular control
 Training the mechanoreceptors in the DRUL/PRUL complex
 Training the anticipatory control of muscles around the joint
 Training reflex muscle activation

Exercise Ideas

Air filled beach ball
Foam Nerf ball
Weighted ball
Lacrosse ball

Melplié G. et al. Rehabilitation of distal 
radioulnar joint instability. Hand Surg 
and Rehab. 2017;36:314-321.
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Wrist Stabilization Exercises
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Distal Radius Fractures
 Multiple ways to impact the DRUJ

 Extension into the articular surface of the sigmoid notch
 Joint function compromised, at risk for arthrosis (PTOA)
 55% of intraarticular distal radius fractures have fracture lines extending into the sigmoid notch 

(Sammer DM, 2012)
 Fracture causes a change in the position of the distal end of the radius

 DRUJ congruency and function will be compromised
 Radial shortening
 Dorsal angulation of the distal radius
 Coronal shift

 Ulnar styloid fracture
 Compromise of DRUJ stability.  Loss of attachment site of PRUL and DRUL

 TFCC injury occurs in 40-85% of unstable distal radius fractures (Lindau T, 2000)
 11%-19% of patients sustain TFCC problems after distal radius fractures (May MM, 

2002)

Trehan SK, Orbay JL, Wolfe SW. Coronal shift of distal radius 
fractures: Influence of the distal interosseous membrane on distal 
radioulnar joint instability. J Hand Surg. 2015;40:159-162

Dy CJ, Jang E, Taylor SA, Meyers KM, Wolfe SW. The impact of 
coronal alignment on distal radioulnar joint stability following distal 
radius fracture. J Hand Surg. 2014;39:1264-1272

ECU Subluxation
 Incompetence of the ECU subsheath

 Tendon subluxates or dislocates out of its 
groove

 Supination
 Painful snap over the ulnar/dorsal aspect of 

the wrist with supination
 Immobilization that restricts supination and 

ulnar deviation
 Confusion with clicking experienced during 

pronosupination of an unstable DRUJ
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ECU Subsheath Repair/Reconstruction
 Supination and ulnar deviation will stress the repair
 Acknowledge the ECU’s dynamic stabilization role

 Depression of the ulnar head
 Elevation of the ulnar carpus
 Tensioning of the TFCC via the subsheath’s interaction with the DRUL

 Postoperative findings may include
 Prominent ulnar head
 Relative volar posturing of the distal radius and carpus
 C/O increased pressure on their pisiform during writing
 Consider a soft orthotic device to address volar/dorsal posturing of the radius on 

the ulna

Galeazzi Fracture
 Junction of distal third and middle third of 

the radius
 +DRUJ dislocation

 Significant damage to all TFCC structures
 Surgical fixation required
 Often positioned in supination 

postoperatively for maximum DRUJ 
stability

 Restoration and protection of DRUJ 
stability is mandatory

Essex-Lopresti Lesion
 High energy fracture dislocation of 

the forearm
 Radial head fracture
 Complete IOM disruption
 DRUJ dislocation

 Complete longitudinal dissociation of 
the forearm

 Must not excise the radial head
 Significant elbow and forearm ROM 

deficits
(Trousdale RT. 1992) (Trousdale RT. 1992)

Chronic DRUJ Instability
No associated arthrosis

 Ligamentous restraints of the DRUJ are not able to control 
dorsopalmar translation

 Forces are not effectively transmitted from the hand to the forearm
 History of an unrecognized TFCC traumatic injury
 Pain, weakness, clicking, loss of forearm rotation
 Most common presentation:

 Dorsal displacement of the ulna with respect to the radius
 Loss of congruity most pronounced in pronation

 Circumferential bracing

Chronic DRUJ Instability
No associated arthrosis
 Surgical reconstruction

 Several soft tissue reconstruction 
procedures exist

 Adams-Berger procedure attempts to 
reconstruct the palmar and dorsal 
ligaments with a tendon graft
 Most anatomic reconstruction

 Reconstruction is contraindicated in the 
presence of 
 DRUJ arthrosis
 Length discrepancies
 Ulnocarpal impaction
 Malunions of DRFs
 Collagen disorders
 RA
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Chronic DRUJ Instability
No associated arthrosis

 Postsurgical management
 Prolonged period of strict limitations of 

forearm rotation in a sugartong style  
orthosis

 Permit soft tissue reconstruction to heal
 Aggressive forearm PROM is 

contraindicated
 6 weeks: long arm cast
 4 weeks: custom forearm ulnar gutter 

orthosis
 ROM recaptured gradually over 4-6 months

(Adams BD, 2000)

DRUJ Instability/Pain
With arthrosis

 Presence of joint destruction or degeneration limits surgical 
interventions to salvage procedures
 Darrach resection
 Fusion
 Sauve-Kapandji reconstruction
 Arthroplasty

 Consider after prolonged conservative  management
 Orthotic immobilization
 Nonsteroidal anti-inflammatory medications
 Corticosteroid injections

Darrach Resection

 Postoperatively
 Long arm orthosis in neutral rotation x 6 weeks
 Allow soft tissue to heal
 Then initiation of gentle ROM and recovery of 

function (Grawe B, 2012)

Wafer Resection Osteotomy

 Address limitations of the Darrach resection
 Removes only 2-4 mm of the distal ulna
 Treatment of

 Ulnar impaction syndrome 
 Symptomatic tears of the TFCC

 TFCC and ulnar styloid remain intact
 Contraindicated in the presence of DRUJ 

instability

Wafer Resection Osteotomy
Postoperative 

 Forearm immobilized in neutral rotation x 3 weeks
 Gentle motion at 3 weeks postop
 3-6 months for maximal pain relief (Feldon P, 1992)

Sauve-Kapandji Procedure

 Damaged, painful, post-traumatic DRUJ 
WITH arthrosis

 RA
 DRUJ is surgically fused
 Pseudarthrosis is created:  ulnar osteotomy
 Ulnocarpal buttress is preserved
 Preserves TFCC
 Preserves ulnocarpal ligaments
 ECU remains in its compartment
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Sauve-Kapandji Procedure
 Postop strict immobilization is not indicated

 Custom wrist orthosis to support wrist as fusion heals/local tissue recovers
 Consider an emphasis on PROM over excessive AROM for recovery of 

pronosupination
 Inflammatory response at osteotomy sitescar formationlimited ROM

(Lluch A, 2010)

 Convergence of proximal ulnar stump into radius
 Does not restore normal DRU mechanics
 Can take a long time for postoperative discomfort to resolve and function 

restored

TFCC Tear
 Symptoms related to degenerative 

TFCC tears often resolve with 
immobilization (wrist or ulnar gutter 
orthosis) & activity modification

 Acute tears may be candidates for 
surgical repair or debridement

 Palmar classification describes location 
and type of tear

 Post surgery
 Restore functional forearm and 

radiocarpal motion without provoking 
repeated inflammatory responses

DRUJ Instability Post DRF/ORIF

 25 year old female
 Accomplished Broadway dancer and performer
 Performs aerial work
 Legree instructor

 Plank and lunge-based workout
 High energy personality

Trauma

 9/4/17:  Fall while rollerblading.  Distal radius fracture

Radiographs From 9/12/17

Time Line:
9/4: trauma
9/12: follow up with hand 
surgeon
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Surgery
 9/18/17 (14 days post injury): ORIF with volar locking plate

Time Line:
9/4: trauma
9/12: follow up 
with hand 
surgeon
9/18: ORIF

Follow Up
10/3/18 (16 days post op):  Hand Therapy walk in for 
wrist splint and HEP

Time Line:
9/4: trauma
9/12: follow up 

with hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP

WF   15°
WE   40°
Pro   25°
Sup  25°

Something’s Not Right

 Supination is not progressing at all
 Patient describes it as feeling totally blocked
 Patient describes a stabbing pain
 Patient “feels nauseous” and becomes tearful as she attempts active 

supination
 Hmmmm.

 Young
 Active
 Has seen physical pain in her dance career

 Consult with surgeon…who does NOT say: “just push harder”

MRI 11/2/17

Volar

Dorsal
Time Line:
9/4: trauma
9/12: follow up with   

hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP
11/2: MRI

Mechanics
 Injury to the palmar (volar) radioulnar ligament of the TFCC will allow 

volar translation of the radius on the ulna 
 Looks like dorsal translation (prominence) of the ulnar head…but we 

know that the ulna itself does not translate

Altman E. The ulnar side of the wrist: 
clinically relevant anatomy and 
biomechanics. J Hand Ther. 
2016;29(2):111-122

Mechanics
 If the radius is translated palmarly relative to the ulnar, it will 

not be able to get itself up and around the ulnar head to 
achieve supination…no matter how hard you push

Left Right-
involved

Neutral rotation Attempted 
Supination

Left Right-
involved

Orientation:  Fingertips are pointing into 
the screen

CT Scan Results
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Surgery:  DRUJ Repair 11/13/17
Palmar RUL Repair

• Volar DRUJ: scar tissue was removed

• Ulna was reduced into fossa and 2 
wires were driven across the ulna into 
the radius

• While in full supination: 2-0 fiber-wire 
was used to close volar radioulnar 
ligaments of DRUJ

• 2 wires were driven across the ulna 
into the radius to hold the forearm in 
full supination

• Pt was placed in a sugartong post op 
splint cast

Problem Solved?

Not so easy….

Post DRUJ Stabilization

 11/29/17 (16 day post DRUJ stabilization)
 Removable thermoplastic sugartong splint
 HEP for elbow flex/ext; wrist flex/ext

Time Line:
9/4: trauma
9/12: follow up with   

hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP
11/2: MRI
11/13: DRUJ 

Stabilization
11/29: hand therapy 

for thermoplastic  
sugartong splint

Resume Hand Therapy

 12/15/17: Pin removal.  4 weeks post DRUJ stabilization
 12/19/17: Resume Hand Therapy

 Pt reports considering going to the ER on day one post pin 
removal

 8/10 pain
 Completely locked motion

 WE 50
 WF 30
 Forearm rotation arc: 70-90 degrees of supination (a 20 degree 

arc)
 Now completely unable to pronate!
 Elbow WFL 

Time Line:
9/4: trauma
9/12: follow up with   

hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP
11/2: MRI
11/13: DRUJ 

Stabilization
11/29: hand therapy 

for thermoplastic  
sugartong splint

12/15: Pin removal
12/19: Resume PT

3 Weeks Post Pin Removal
1/5/18 xrays

Time Line:
9/4: trauma
9/12: follow up with   

hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP
11/2: MRI
11/13: DRUJ 

Stabilization
11/29: hand therapy 

for thermoplastic  
sugartong splint

12/15: Pin removal
12/19: Resume PT

Slight ulnar positive variance 
noted in report

2/9/18 CT 3D and CT wrist
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2/22/18:  3rd Surgery

 Address supination contracture (dorsal scarring of 
DRUJ/TFCC)
 Mechanical block/tether to pronation

 Considerable reluctance on the part of the surgeon
 Removal of hardware
 Scar tissue excision
 Exploration of the DRUJ
 50° of pronation was achieved in surgery

Time Line:
9/4: trauma
9/12: follow up with   

hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP
11/2: MRI
11/13: DRUJ 

Stabilization
11/29: hand therapy 

for thermoplastic  
sugartong splint

12/15: Pin removal
12/19: Resume PT
2/9: Outside opinion
2/22: ROH

Post Op Day 1: 2/23/18

 WF 50
 WE 50
 Pro 50!!
 Sup 60

Time Line:
9/4: trauma
9/12: follow up with   

hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP
11/2: MRI
11/13: DRUJ 

Stabilization
11/29: hand therapy 

for thermoplastic  
sugartong splint

12/15: Pin removal
12/19: Resume PT
2/9: Outside opinion
2/22: ROH

3/21/18

Time Line:
9/4: trauma
9/12: follow up with   

hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP
11/2: MRI
11/13: DRUJ 

Stabilization
11/29: hand therapy 

for thermoplastic  
sugartong splint

12/15: Pin removal
12/19: Resume PT
2/9: Outside opinion
2/22: ROH

5/23/18
Time Line:
9/4: trauma
9/12: follow up with   

hand surgeon
9/18: ORIF
10/3: hand therapy 

splint/HEP
11/2: MRI
11/13: DRUJ 

Stabilization
11/29: hand therapy 

for thermoplastic  
sugartong splint

12/15: Pin removal
12/19: Resume PT
2/9: Outside opinion
2/22: ROH
5/23: Final visit

Case Demonstrates

 Concept of stiffness in the context of instability.  One hinge is stuck
 Know your anatomy and mechanics

 Something’s not rightintelligently speak to that
 Guide management and progression

 Perhaps more manual therapy than bracing and proprioception
 Reflex muscle activation
 Definitely a role for high level challenging exercises to prepare the wrist
 We are advocates for our patients

Summary
 Know anatomy and mechanics
 Know pathology
 Know surgery

 Adapt rehabilitation to the biomechanical consequences of the surgery
 Immobilization options, parameters and progression
 Creative neuromuscular control activities
 Re-establish and optimize function of the mechanoreceptors
 Maximize dynamic stability
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