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At present there are only few stability training protocols for the wrist .

Pubmed 2018

Stability training Stability training protocol

Wrist 38 0

Knee 425 34

Ankle 284 22

Shoulder 151 13



Surgery cannot always guarantee sufficient longterm stability.

Long-term results of dorsal intercarpal ligament capsulodesis for the

treatment of chronic scapholunate instability

Megerle K, Bertel D, Germann G, Lehnhardt M, Hellmich S.

J Bone Joint Surg Br. 2012 Dec;94(12):1660-5. doi: 10.1302/0301-620X.94B12.30007.

59 patients with static scapholunate instability

retrospective analysis after a mean of 8.25 years

significant improvement immediately post-operatively 

mean scapholunate and radiolunate angles deteriorated

not significantly different from their pre-operative values at final evaluation

The mean carpal height index decreased significantly indicating progressive carpal collapse 

40 patients (78%) had radiological evidence of degenerative arthritis

scapholunate instability resulted in early arthritic degeneration

most patients had acceptable long-term function of the wrist



A non-operative treatment approach might be an alternative.

Important criteria

scientifically-based

suitable as a home

exercise program

measurable with best
possible interrater-
reliability
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Relevant research findings

The SL-ligament is connected to the muscles ECRl, APL, FCU by ligamento-muscular

reflexes. 

The SL-ligament contains many proprioceptors e.g. Ruffini Endings.  

These measure the joint positions and the movements of the wrist.



These muscles are important for wrist stabilty.



These muscles are important for wrist stability.



Relevant research findings

The SL ligament is connected to the muscles  ECRl, APL, FCU by

reflex mechanisms. 

The SL ligament contains many proprioceptors.  

These measure the positions and the movements of the wrist.

Electrical stimulation of the SL-ligament leads to a higher activity of

the ECRl, APL and FCU and to a simultaneous inhibition of the ECU.

During the DTM the scaphoid and the lunate move as a unit, which

creates less tension for the SL-ligament.

Activation of the ECU increases the SL-gap.



Many movements in daily life contain the DTM.
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Kurt Lewin

There is nothing so practical as a good theory.



The hypothesis of this pilot study

A staged and supervised training program 

increases the stability of a wrist with dynamic SL-instability.

This results in the reduction of pain 

and leads to an improved performance in daily activities. 

It can be a non-operative treatment alternative. 



Inclusion and exclusion criteria for the training program

Inclusion criteria

Dynamic SL-ligament instability validated by MRI or arthroscopy

Exclusion criteria

Static instability, DISI malposition

Test parameters

ROM wrist, 

Grip strength, DASH, 

PRWE (including pain)



The training program consists of 4 phases.

1. Training of the DTM by Action Observation

2. Proprioceptive training of the wrist

3. Strength training of APL, ECRL, FCU

4. Reactive training



Overview of program phases

Phase 1 Objective Description

Action Observation Improvement of cortical control of

the DTM. Enhancement of motor 

learning.

Presentation of videos of DTM 

Imagination of DTM

Training 7 times per day



Phase 1: Action observation



Overview of program phases

Phase 1 Objective Description

Action observation Improvement of cortical control of 

the DTM. Enhancement of motor 

learning. 

Presentation of videos of DTM 

Imagination of DTM

Training 7 times per day

Transition to next phase when imagination of DTM works well and patient has practised

on a regular basis, documented in an exercise diary.

Phase 2 Objective Description

Training of wrist

Joint Position Sense JPS

Improvement of proprioception in 

the wrist during DTM

Placing healthy wrist in different positions

including the DTM. Active reconstruction of

these positions with the injured wrist without

visual control. 



Phase 2: Training of joint position sense JPS



Overview of program phases

Phase 1 Objective Description

Action observation Improvement of cortical control of 

the DTM. Enhancement of motor 

learning.

Presentation of videos of DTM 

Imagination of DTM

Training 7 times per day

Transition to next phase as soon as imagination of DTM works well and patient has practised

on a regular basis, documented in an exercise diary

Phase 2 Objective Description

Training of wrist

Joint Position Sense JPS

Improvement of proprioception in 

the wrist during DTM

Placing healthy wrist in different positions

including the DTM. Active reconstruction of

these positions with the injured wrist without

visual control. 

Transition to next phase, as soon as the active reconstruction of the wrist positions

shows equal or less than 5° difference



Overview of program phases

Phase 3 Objectives Description

Strength training

Conscious neuromuscular

rehabilitation

Strengthening of mm. 

extensor carpi radialis

longus und brevis 

and m.flexor carpi ulnaris

4 steps = strength rehabilitation steps (SRS) 

SRS 1: 10-15 repetitions, 3 series / day

SRS 2: 21-30 repetitions, 3 series 2-3 / week

SRS 3: 16-20 repetitions, 3 series 2-3 / week

SRS 4: 8-15 repetitions, 3 series 2-3 / week



Phase 3: Strength training of APL, ECRL by extension + radial duction



Phase 3: Strength training of FCU by flexion + ulnar duction



Overview of program phases

Phase 3 Objectives Description

Strength training

Conscious neuromuscular

rehabilitation

Strengthening of mm. 

extensor carpi radialis

longus und brevis 

and m.flexor carpi ulnaris

4 steps = strength rehabilitation steps (SRS) 

SRS 1: 10-15 repetitions, 3 series / day

SRS 2: 21-30 repetitions, 3 series 2-3 / week

SRS 3: 16-20 repetitions, 3 series 2-3 / week

SRS 4: 8-15 repetitions, 3 series 2-3 / week

Transition to next SRS as soon as the patient scores the required repetitions with the same weight

in two consecutive sessions with a painfree and coordinated motion



Overview of program phases

Phase 4 Objectives Description

Isometric stabilisation

Plyometric training

Improvement of endurance and

neuromuscular control of the

DTM muscles

Preparation for use in everyday

activities

Gyrotwister: 30 seconds rotation with 3-5 

repetitions. Increase to 1 minute rotation

Quick changes between eccentric and

concentric muscle activity with heavy weights

80-100 %. Resting time 48-72 hours



Phase 4: Isometric stabilisation and plyometric training



Phase 4: Isometric stabilisation and plyometric training
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Phase 4: Isometric stabilisation and plyometric training



Testing algorithm

Phase 1

Action observation

Phase 2

Proprioceptive training

Joint Position Sense JPS

Phase 3

Strength training

Phase 4

Isometric stabilisation

Plyometric training

PRWE 

DASH

ROM 

Strength

PRWE
PRWE 

DASH

ROM 

Strength

3 6 12

months

JPS



Summary

Pilot study
Inclusion criteria:

Dynamic instability of the wrist caused by SL-ligament tear

Testing parameter
Pain, ROM wrist, grip strength
DASH, PRWE

Training of the DTM and the corresponding muscles
Four phases

Action Observation
Training of Joint Position Sense
Dynamic strength training
Isometric stabilisation and plyometric training



Thorstein Bunde-Veblen

The outcome of any serious research can

only be to make two questions grow where

only one grew before.
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