Early To Intermediate Rehabilitation plan: Post Carpal Tunnel Release Surgery

Introduction
Carpal tunnel syndrome (CTS) is an entrapment neuropathy that involves compression of the median nerve (Urits, I. et al., 2019), as it crosses the wrist through the carpal tunnel (Shem, Wong and Dirlikov 2020). The carpal tunnel possesses the capacity to adapt in response to the dynamic movements of the associated structures. This adaptability renders the median nerve, which travels in tandem with the flexor tendons, susceptible to compression (Cihan et al., 2024). CTS can cause numbness, tingling pain and weakness in the hand which all contribute to a negative impact on work creativity (Bernstein, Kurucan and Fear et al., 2002), all of these symptoms sometimes extend to the forearm (Whitehead, 2018). 
Carpal Tunnel Release (CTR) is a common procedure that involves an incision in the transverse carpal ligament to enlarge the carpal tunnel and relieve the median nerve running through (Urits, I. et al., 2019). The following 6-week rehabilitation plan is designed for a 30-year-old male office worker and recreational cyclist post CTR operation. 
Week 1
during the 7 days following CTR surgery slow elevated finger pulsing should be done 5 times daily for 3 sets of 20 seconds and gentle AROM (Flexion, Extension, Radial and Ulna deviation) 5 times daily working within pain. Scar healing is most important, and dressing should be changed every 2 days (Peters and Page et al., 2013).  Reducing Oedema, avoiding immobility and maintaining full finger range of motion is crucial for this week (Peters and Page et al., 2013).

To proceed to the next week of rehabilitation the patient must have p3 or less AROM in each direction and must be able to complete the finger pulses with no flare up of symptoms
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Week 2
Early ROM exercises (working within the pain-free range) are important in this phase. Finger, thumb and wrist exercises as pain allows (finger taps). Starting with supported hand and wrist ROM. Tendon glides are introduced to increase synovial fluid movement in the carpal tunnel, also removes waste to improve the glide through the carpal tunnel reducing nerve irritability (Sim et al., 2019). Heat therapy in the forearm if pain allows to increase blood flow and encourage muscle relaxation. Return to light daily tasks such as typing and stitches would be removed at day 10-14 post op (Newington, Madan and Sandford, 2022).
If full p3 or less AROM is maintained following the first week and the scar has healed with no inflammation or discharge, then the patient may progress to week 3 of the plan (Escriche-Escuder, Casaña, and Cuesta-Vargas, 2020).
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Week 3
Isometric exercises (Resisted flexion, extension, radial and ulna deviation all 3x hold for 5-10s) for pain modulation and early loading aids neuromuscular recruitment and joint protection (Clifford et al., 2020). The patient will use a light resistance band for each exercise, with non-affected hand placing the band into the injured hand to avoid concentric contraction of the hand and forearm muscles. Finger and full hand gripping exercises with putty/ball (Peters and Page et al., 2013). Tendon Glide routine is to be continued 5x daily. Hydrotherapy (Warm water AROM exercises) 1-2/7 for a reduced load exercise, it is beneficial for AROM and tendon gliding, it also promotes bloodflow to the area to encourage recovery (Peterson and Renström, 2016) And soft tissue will be performed twice a week to reduce any forearm tension (Aboodarda, Spence and Button, 2015). Return to driving this week (Newington, Madan and Sandford, 2022). 
If isometric produces P3 or less and can hold 50% contraction for 30-40s for 3-5 reps and no inflammation or increase in symptoms 24hr post exercise then patient may proceed to the next stage of rehabilitation (Escriche-Escuder, Casaña, and Cuesta-Vargas, 2020).
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Week 4
Concentric exercises with a 1-2kg dumbbell – Flexion, extension and deviation in both directions. Once fully contracted nonaffected hand will remove resistance band to avoid eccentric loading. Ball exercises (catching, placing down with non-affected hand while eyes are closed and picking up with injured hand) for coordination will be introduced to improve grip patterns and improve proprioception of the affected joint (Peters and Page et al., 2013). Hydrotherapy (Warm water AROM exercises) 1-2/7 for a reduced load exercise, it is beneficial for AROM and tendon gliding, it also promotes bloodflow to the area to encourage recovery (Peterson and Renström, 2016). 
The patient may proceed to the next stage of rehabilitation if Concentrics produces P3 or less and can 3x12-15 reps for each exercise with good control and no compensation from other groups with no inflammation or increase in symptoms 24hr post exercise (Escriche-Escuder, Casaña, and Cuesta-Vargas, 2020). [image: ]








Week 5
Concentric exercises with a 1-2kg dumbbell – Flexion, extension and deviation in both directions. Once fully contracted nonaffected hand will remove resistance band to avoid eccentric loading. Hydrotherapy (Warm water AROM exercises) 1-2/7 for a reduced load exercise, it is beneficial for AROM and tendon gliding, it also promotes bloodflow to the area to encourage recovery (Peterson and Renström, 2016). 
If Concentric exercises produces P3 or less, can perform 3x12-15 reps with good control, a smooth non-guarded movement with no increase in symptoms, Control the wrist through full ROM without engagement of other muscle groups and no inflammation 24hr post exercise then patient may proceed to the next stage of rehabilitation (Escriche-Escuder, Casaña, and Cuesta-Vargas, 2020).
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Week 6
Eccentrics exercises for wrist curls and reverse wrist curls 3x10-12 and banded radial and ulna deviation arm at side with elbow at 90°. To regress have forearm supported to complete exercises and to progress the exercise raise shoulder at 90° in front and perform exercise with less stability. Because of the increased load with eccentrics there is a day rest period following each session (Peterson and Renström, 2016). Hydrotherapy (Warm water AROM exercises) 1-3/7 for a reduced load exercise, it is beneficial for AROM and tendon gliding, it also promotes bloodflow to the area to encourage recovery (Peterson and Renström, 2016). 
If Eccentric exercises produces P3 or less, can perform 3x10-12 reps with good control, a smooth non-guarded movement with no increase in symptoms, Control the wrist through full ROM without engagement of other muscle groups and no inflammation 24hr post exercise then patient may proceed to the next stage of rehabilitation (Escriche-Escuder, Casaña, and Cuesta-Vargas, 2020).
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Conclusion
This six‑week early rehabilitation plan provides a structured, criterion‑based progression tailored to a 30‑year‑old office worker and recreational cyclist following carpal tunnel release. The programme prioritises wound healing, oedema control and early restoration of active range of motion before gradually introducing isometric, concentric and eccentric loading in line with tissue tolerance and symptom presentation. Each phase is underpinned by evidence‑informed decision‑making, including the Cochrane review’s emphasis on early mobilisation, the UK Delphi consensus on functional return, and contemporary loading principles to support neuromuscular recovery. By integrating tendon‑gliding routines, progressive strengthening, hydrotherapy and functional task reintroduction, the plan aims to optimise median nerve mobility, restore wrist and hand function, and facilitate a safe and timely return to work and recreational activity. The use of clear progression criteria ensures that rehabilitation remains individualised, responsive and clinically safe throughout the early post‑operative period.












References
Aboodarda, S.J., Spence, A.J. and Button, D.C. (2015) “Pain pressure threshold of a muscle tender spot increases following local and non-local rolling massage,” BMC musculoskeletal disorders, 16(1). Available at: https://doi.org/10.1186/s12891-015-0729-5.
Bernstein, David N. ; Kurucan, Etka ; Fear, Kathleen ; Hammert, Warren C.  (2022) “Evaluating the Impact of Patient Social Deprivation on the Level of Symptom Severity at Carpal Tunnel Syndrome Presentation,” Hand (New York, N.Y.), 17(2), pp. 339–345. Available at: https://doi.org/10.1177/1558944720928487. 
Cihan, Emine ; Akdeniz Leblebicier, Merve ; Sahbaz Pirincci, Cansu ; Yaman, Fatima ; Ture, Arzu ; Ari, Busra ; Yamuc, Berra (2024) “The Impact of Lymphatic Drainage and Nerve Mobilization Techniques on Nerve Morphology in Mild-to-Moderate Carpal Tunnel Syndrome: A Randomized Controlled Trial,” Clinical rehabilitation, 38(12), pp. 1633–1644. Available at: https://doi.org/10.1177/02692155241289101. 
Clifford, Christopher ; Challoumas, Dimitris ; Paul, Lorna ; Syme, Grant ; Millar, Neal L (2020) “Effectiveness of isometric exercise in the management of tendinopathy: a systematic review and meta-analysis of randomised trials,” BMJ Open Sport & Exercise Medicine, 6(1), p. e000760. Available at: https://doi.org/10.1136/bmjsem-2020-000760.
Escriche-Escuder, A., Casaña, J. and Cuesta-Vargas, A.I. (2020) “Load progression criteria in exercise programmes in lower limb tendinopathy: a systematic review,” BMJ open, 10(11), p. e041433. Available at: https://doi.org/10.1136/bmjopen-2020-041433. 
Newington, Lisa ; Madan, Ira ; Sandford, Fiona (2022) “Driving, work, wound care and rehabilitation after carpal tunnel release: Consensus recommendations from a UK Delphi study,” Hand therapy, 27(3), pp. 71–82. Available at: https://doi.org/10.1177/17589983221113870. 
Peters, Susan ; Page, Matthew J ; Coppieters, Michel W ; Ross, Mark ; Johnston, Venerina (2013) “Rehabilitation following carpal tunnel release,” Cochrane database of systematic reviews, (6), p. CD004158. Available at: https://doi.org/10.1002/14651858.CD004158.pub2. 
Peterson, L. and Renström, P. (2016) Sports injuries: prevention, treatment and rehabilitation. 4th edn. Boca Raton: CRC Press.
Shem, Kazuko ; Wong, Joseph ; Dirlikov, Benjamin (2020) “Effective self-stretching of carpal ligament for the treatment of carpal tunnel syndrome: A double-blinded randomized controlled study,” Journal of hand therapy, 33(3), pp. 272–280. Available at: https://doi.org/10.1016/j.jht.2019.12.002. 
Sim, Sze En ; Gunasagaran, Jayaletchumi ; Goh, Khean-Jin ; Ahmad, Tunku Sara Sim, S.E. et al. (2019) “Short-term clinical outcome of orthosis alone vs combination of orthosis, nerve, and tendon gliding exercises and ultrasound therapy for treatment of carpal tunnel syndrome,” Journal of hand therapy, 32(4), pp. 411–416. Available at: https://doi.org/10.1016/j.jht.2018.01.004. 
Urits, Ivan ; Gress, Kyle ; Charipova, Karina ; Orhurhu, Vwaire ; Kaye, Alan D. ; Viswanath, Omar (2019) “Recent Advances in the Understanding and Management of Carpal Tunnel Syndrome: a Comprehensive Review,” Current pain and headache reports, 23(10). Available at: https://doi.org/10.1007/s11916-019-0811-z. 
Whitehead, L. (2018) “Rehabilitation following carpal tunnel release: A Cochrane review summary,” International journal of nursing studies, 79, pp. 167–168. Available at: https://doi.org/10.1016/j.ijnurstu.2017.08.012. 
image6.png
Weekd Monday  Tuesday  Wednesday  Thursday  Friday Sunday
Goncentric Concentric
Concentric
Frercises | 31215 30215
34
[ inger Finger Finger Range.
Exercises | Exevcises | FingerGrip | Rangeof  Rangeof  ofmotion
30215 3215 exercises  motion exercises
Concentric using exercises  exercises  using
Exercises | Fingergrip | Fingergip | Puttlstress | using using Puttyistress
30215 exercises  exercises | ball Putty/stress | Putty/stress | ball
using using ball ball
FingerGrip | Puttylstress  Puttylstress
ball ball
using Continue.
Puttyistress Tendon Glides
ball Continue  Continue  Continue  Continue  (3AM)
Continue  TendonGlides Tendon  Tendon  Tendon
Tendon  (GAM) Glides(x3  Glides(3  Glides (3
Glides (3 am) am) am)
am) Ball Ball
Continue coordination | Ball Ball Ball coordination
Tendon  Ball exercises coordination coordination_exercises
Glides (3 coordination exercises  exercises
M) exercises
o
an Hydrotherapy Hydrotherapy.
FingerRange | Finger Finger Range
ofmotion  Range of ofmation
exercises  motion exercises
using using
using
Puttyistress
ball...
Light Gip
LightGrip  Light Grip LightGrip | LightGrip  LightGrip | work..
work..
Continue Continue
Continue  Continue  TendonGlides Continue  Continue  Continue  Tendon Glides
Tendon  Tendon  (2PM) Tendon  Tendon  Tendon  (2PM)
Glides(x2  Glides (2 Glides(x2  Glides(2  Glides (2
PM_ M) PH) PH) PH) )





image7.png
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Concentric
Exercises
3x12-15

Continue
Tendon
Glides (x3
AM)

Concentric
Exercises
3x12-15

Continue
Tendon
Glides (x3
AM)

Concentric

3x12-15

Continue
Tendon
Glides (x3
AM)

Concentric
Exercises
3x12-15

Continue
Tendon
Glides (x3
AM)

Concentric
Exercises
3x12-15

Continue
Tendon
Glides (x3
AM)

Concentric
3x12-15
Continue

Tendon
Glides (x3

AM)

Concentric
Exercises
3x12-15

Continue
Tendon Glides
(x3AM)

Hydrotherapy

Continue
Tendon
Glides (x2
PM)

Ball
coordination

exercises

Continue
Tendon
Glides (x2
PM)

Ball
coordination

exercises

Continue
Tendon
Glides (x2
PM)

Hydrotherapy
Ball

coordination

exercises

Continue
Tendon
Glides (x2
PM)

Ball
coordination

exercises

Continue
Tendon
Glides (x2
PM)

Ball
coordination

exercises

Continue
Tendon
Glides (x2
PM)

Hydrotherapy

Ball
coordination

exercises

Continue
Tendon Glides
(x2PM)

Ball
coordination

exercises





image8.png
Week

6 | Monday Tuesday Wednesday | Thursday | Friday Saturday | Sunday
Continue Continue Tendon
Continue | Continue | Tendon Continue | Glides (x3 AM)
Tendon Tendon Glides (x3 | Tendon
Continue Glides (x3 | Glides(x3 | AM) es (x3
Tendon AM) AM) AM)
Glides (x3 | Continue
AM) Tendon Coordination Coordination Coordination
Glides (x3 | exercises: exercises:
Coordination | AM) ballon plate ballon plate | Coordination
exercises: Coordination exercises:
ballon plate | Coordination exercises: | Eccentric | ballonplate | Eccentri
exercises: ballonplate | exercises exercises 3x10-
ballonplate | Eccentric ax10-12 2
exercises
ax10-12
Eccentric
exercises
ax10-12
M
Continue | Continue Continue | Continue | Continue
Tendon Tendon Continue | Tendon Tendon Tendon Continue Tendon
Glides (x2 | Glides(x2 | Tendon Glides(x2 | Glides(x2 | Glides(x2 | Glides (x2PM)
) PM) Glides (2 | PM) PM) PM)
PM) Coordination
Coordination | Coordination Coordination | Coordination | Coordination
exercises: | exercises: | Coordination | exercises: | exercises: | exercise:
ballonplate | ballonplate | exercises: | ballonplate | ballon plate | ballon plate
ballon plate
Hydrotherapy
PM_| softTissue | Hydrotherapy SoftTissue _| Hydrotherapy | SoftTissue





image1.png
Week | Monday | Tuesday | Wednesday | Thursday Saturday | Sunday
Change Change
Elevated | Elevated | dressings Dressings
finger
pulses Elevated Elevated
315sec | Elevated | finger Elevated | finger
) pulses | fingerpulses | pulses3x15 | Elevated finger
I5sec | 3Bsec | sec pulses 315 sec
AROM, ) ) ) )
AROM (fhg, | AROM (i, | AROM (i, | AROM 1z, | AROM fh,
extn, ra extn, radial | extn, radial | extn, radial | extn, radial &
ulna dev) | ulna dev) &ulnxdevl &ulnadev) | &ulnadev) | &ulnadev) | ulna dev)
BE10 | H610 | H610 BE10 | 3610 BE10 | 3610
LU ) 3) 3) 3) 3) 3) 3)
Elevated | Elevated
finger
pulses | pulses Elevated Elevated
315sec | Id5sec | Elevated | finger Elevated | finger
) ) fingerpulses | pulses | fingerpulses | pulses3x15 | Elevated finger
3iSsec | AdSsec | 3dSsec | sec pulses 315 sec
AROM | AROM | (x3) ) ) ) )
(B,
extn, AROM fhg, | AROM (G, | AROM (g, | AROM 0, | AROM g,
radial & extn, radial | extn, radial | extn, radial | extn, radial | extn, radial &
ulna dev) | ulna dev) &ulnxdevl &ulnadev) | &ulnadev) | &ulnadev) | ulna dev)
BE10 | H610 | H610 BE10 3610 BE10 | 3610
M| ) 3) 3) 3) 3) 3) 3)




image2.png
Weelc2 | Monday | Tuesday | Wednesday | Thursday | Frigay | Saturday | sunday
Finger Range
‘of motion
exercises | Change
Dressings stitches
Tendon come out
Gliding: Finger
HexPip- gerRange | Range of
Adduct of motion motion Finger
Thumb- exercises exercises Finger Finger Range of
FlexMCP - Rangeof | Rangeof motion
Adduct Tendon Tendon motion motion inger Range | exercises
thumb- | Glidingx10 | glidingx10 | exercises | exercises | of motion
Closefist exercises | ax10-15
x10 3x10-15 3x10-15 3x10-15 3x10-15 AROM in all
AROMinall | AROMinall | AROMinall | AROMinal | 3x10-15 | planes
3015 | planes planes | planes | planes | AROMinall | (Flexion,
AROMinall | (Flexion, | (Flexion, | (Flexion, | (Flexion, | planes Extension,
planes Extension, Extension, | Extension, | Extension, | (Flexion,
(Flexion, | Badialzina | Bagialzuina | Radialsin | Badiaiziina | Extension,
Extension, | Deviation | Deviation | Deviation | Deviation
Bagialsina | ana Circutar | ana ana ana
Deviation and Circular | Circular | Circutar | and Circutar
Circutar motions | motions | motions | motions | each
motions each each each each each direction)
direction) X3 direction) | direction) | direction) | direction)

AM





image3.png
Tendon

Tendon Glding:
e flexPIP- flexPIP- | flexPIP- | flexPIP- 3 flexPIP-
flex PIP- Adduct Adduct Adduct Adduct fexPIP- | puguer
Adduct Thumb- Thumb- | Thumb- | Thumb- | Adduct Thumb-
Thumb- FlexMCP- | FlexMCP- | FlexMCP~ | FlexMCP- | Thumb- FlexMCP -
FlexMCP~ | Adduct Adduct Adduct Adduct FlexMCP- | pdduct
Adduct thump - thump- | thumb- | thumb- | Adduct e
thumb - Closefist | Closefist | Closefist | Closefist | thumb- Close fist
Closefist | x10 x10 x10 x10 Closefist | 10
x10 3X10AROM | 3x10AROM |3x10-15 | x10
ax10-15 inall planes | in all planes | AROM in all
ax10-15 AROMinall | (Flexion, | (Flexion, | planes 3X10AROM | 3x10-15
AROMinall | planes Extension, | Extension, | (Flexion, | inallplanes | AROMinall
planes (Flexion, | Radialsuina | Radialtyina | Extension, | (Flexion, | planes
(Flexion, | Extension, | Dey pe Badiaj:uina | Extension, | fFiexion,
Extension, | Radialting | and and Deviation Extension,
Badial*Uina | Deviation | Circutar rcular | and RadialsUing
Deviationand | and Circular | motions | motions | Circular | and Circular | Deviation
pM Circular each each motions | motions | ana





image4.png
each each Circular
direction) | direction) X2 | motions
x2 each

direction)
x2





image5.png
Week3 | Monday | Tuesday | Wednesday | Thursday | Friday Saturday Sunday
Continue Continue Continue
Tendon Tendon Glides | Tendon
Glides (x3 (x3AM) Glides (x3
Continue | Continue | Continue | AM) Continue AM)
Tendon Tendon Tendon Tendon
Glides (x3 | Glides (x3 | Glides (x3 Glides (x3 Finger and
AM) AM) AM) Fingerand | AM) Finger and hand grip
hand grip hand grip exercises
Finger and exercises | Fingerand | exercises
handgrip | Fingerand hand grip
Fingerand | exercises | hand grip exercises
hand grip exercises
exercises
Isometric | Isometric | Isometric | Isometric | Isometric | Isometric Isometric
Fingerand | Fingerand | Fingerand | Fingerand Hand and
Wrist Wrist Wrist Wrist Wrist
AM exercises | exercises | exercises | exercises | exercises | exercises exercises
Soft Tissue
Soft Tissue
Finger and Finger and Finger and
Fingerand | Fingerand | hand grip Fingerand | hand grip hand grip
handgrip | handgrip | exercises | Fingerand | handgrip | exercises exercises
exercises | exercises handgrip | exercises
exercises
Continue | Continue | Continue | Continue | gntinue. Continue
Tendon Tendon Tendon Tendon Tendon Continue Tendon
Glides (x2 | Glides (x2 | Glides(x2 | Glides(x2 | Glides(x2 | Tendon Glides | Glides (x2
PM PM) PM) PM) PM) PM) (x2PM) PM)





