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Extensor tendons
� Extensor tendons are situated close to the dorsal skin of the hand

� Easily lacerated (Amirtharajah & Lattanza, 2015), significant tendon lacerations 
usually repaired surgically

� Approximately 500 upper limb extensor tendon injuries 
are treated surgically through MMH per year

� If not treated properly can result in 
significant disability (Newport & Tucker, 2005)

� Extensor tendons are divided into zones I – VIII
� This study: zone V and VI



Extensor tendon rehabilitation
� After surgical repair, patients referred to hand therapists for 

rehabilitation

� 2 main aims of therapy
� Prevent rupture of the tendon repair 

� Protective custom-made splint

� Limit adhesion formation (Evans, 2011)
� Exercise programme using early controlled motion

� Splints worn full time for the first 3-5 weeks post-operatively

� Restrictive to hand function
� Poor adherence (Sandford et al., 2008)



Background

% Good/excellent range of 
motion (ROM)

Return to work (RTW) in 
weeks

CAM (Controlled Active Motion)

Edwards, 2009 (CMH) 100 7.9 light ,11 full 

Khandwala et al., 2000 95

Patil & Koul, 2012 10

CAM
(Manukau SuperClinic, 2004)

RMES yoke
(Hirth et al., 2011)

RMES (Relative Motion Extension Splinting)

Hirth et al., 2011 100 3.3

Howell et al., 2005 94 2.6



Study question
Can an RMES protocol

allow an earlier return to hand function 
than a CAM protocol

for extensor tendon repairs in zones V and VI



Study design
� Randomised clinical trial

� Adults, simple zone V/VI ext tendon repairs through MMH

� 2 groups
� CAM protocol
� RMES protocol
� 4 wks full-time splinting, lift <4.5kg

� Approvals: HDEC ethics committee, CMH research office and AUT ethics committee

� Funding: Allied Health Scholarship, CMH, Ko Awatea Tupu Project Fund, NZAHT, 
NZAOT

� Sample size calculation: 20 per group

� Recruitment: Jan 2015 – Feb 2016



Outcome measures
� 4 & 8wks

� Primary: Sollerman Hand Function Test (SHFT)
� 20 everyday tasks
� Scoring: 

� Time, difficulty , type of grip

� Secondary
� Days to return to work
� QuickDASH (Disabilities of Arm, Shoulder & Hand)
� ROM 
� Splint adherence
� Grip strength
� Patient Evaluation Measure (PEM)

� Complications 
� rupture, infection, tenolysis



Results: Baseline

CAM RMES
N = 21 21

Number of digits 24 22

Male: Female 20:1 20:1

Age (mean years) (SD) 35 (16) 36 (16)

Dominant hand injured n (%) 14 (66.7%) 12 (57.1%)

Zone of injury  n (%) V 14 (58.3%) 14 (63.7%)

VI 9 (37.5%) 6 (27.3%)

V/VI 1 (4.2%) 2 (9.1%)



Primary outcome: Sollerman Hand Function Test score

CAM RMES p-value (adjusted)

SHFT mean score (SD) higher better

4wks 59 (10) 66 (7) 0.0073

8wks 75 (5) 76 (2) 0.63



Primary outcome: Sollerman Hand Function Test time

CAM RMES p-value (adjusted)

SHFT mean total time seconds (SD) lower better

4wks 399 (149) 276 (66) 0.0009

8wks 224 (40) 236 (50) 0.75



Return to work
Return to work 
Median days (IQR)

CAM RMES p-value adjusted

In any capacity 18 (6-55) 20 (12-57) 0.77

Full duties 50 (39-60) 49 (14-64) >0.95



QuickDASH
CAM RMES p-value

QuickDASH (lower better) Mean score (SD)

4 weeks 40.7 (18.0) 28.4 (14.5) 0.05

8 weeks 14.0 (13.1) 11.0 (11.0) 0.35



Patient Evaluation Measure
CAM RMES p-value

PEM (lower score better) Mean score (SD)

Hand Health 24.9 (10.0) 22.1 (10.7) 0.19

Splint satisfaction 13.3 (4.0) 7.3 (3.1) <0.0001

Overall satisfaction 5.8 (2.5) 5.2 (2.9) 0.27
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Range of Motion classification 
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Complications
� No ruptures

� 3 complications RMES group
� Tenolysis 

� History of significant scarring; pre-op surgeon felt he already had good motion

� Infected retained suture, removed surgically 
� Nerve irritation 



Discussion
� RMES group significantly better at 4 weeks

� Two measures of hand function
� SHFT score and time
� QuickDASH

� Can RMES provide an earlier return to hand function than a CAM protocol after extensor 
tendon repair in zone V and VI? 

� YES!

� RMES more satisfied with splint

� No difference at 8 weeks

� RTW
� No difference between groups

� No significant complications related to protocol

� Limitations: short follow-up, lack of participant blinding



Future
� Awaiting final results

� Presenting 
� National hand therapy conference 
� International hand therapy conference, Buenos Aires 

� Likely that the protocol at CMH will change to the RMES 
protocol 
� Formalise protocol

� Future research
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