Conservative management of Achilles tendon rupture – rehabilitation guidelines
There is ongoing debate regarding the best management and rehabilitation post acute Achilles tendon ruptures. Previous studies suggest that Achilles ruptures managed operatively have a lower re-rupture rate but a higher complication rate (infection, DVT, scar adhesions, sural nerve injuries or disturbed sensation) where as conservatively managed ruptures have higher re-rupture rate 7. A recent systematic review  demonstrates favourable results with an early weight bearing (WB) functional rehabilitation program however all protocols differ (that is, different types and length of immobilisation, different times and restrictions in regards to WB status, different times and restrictions with ankle mobilisation) 6. This rehabilitation guideline has been developed based on current evidence as well as guidance by the orthopaedic team. Refer to appendix 1 for exclusions to this rehabilitation regime.
(The below time frames are an estimate and progressions will depend on patient symptoms)
	Phase of Rehabilitation
	Aims
	Rehabilitation Guide
	Evidence

	Phase 1
(approximately 0-6 weeks) 


	Protect Achilles tendon from further damage and promote healing

Gait aid prescription/education

Pain and swelling control
Maintain hip/knee ROM

Monitor for complications
	Preferred method of immobilisation:
Vacoped boot locked into 30° plantarflexion (PF), weight-bear as tolerated with appropriate gait aid (WBAT)
At 2 weeks: Vacoped boot 20° PF

At 4 weeks: Vacoped boot 10° PF

At 6 weeks: Vacoped boot 0° PF

Boot to remain on 24 hours a day; not to be removed. 

OR
Camboot with 3 x 1.5cm heel raises (30° PF), WBAT with appropriate gait aid.

At 2 weeks: remove 1 heel raise (2 heel raises remain)

At 4 weeks: remove 1 heel raise (1 heel raise remain)

At 6 weeks: remove final heel raise
Boot to remain on 24 hours a day; not to be removed (except when removing heel raises). 

Prescription of appropriate gait aid initially

Progression/weaning of gait aid as pain allows

Rest, elevation, analgesia as per specialist/GP
Prophylactic hip/knee AROM exercises

Monitor for symptoms of DVT, non-healing tendon, re-rupture
	A number of recent randomised controlled trials (RCTs) and a systematic review demonstrate that early WB is safe (that is, WB from day 1) 1, 3, 6, 9, 12, 14. These RCTs show no significant differences in complications such as re-rupture rate, and no significant differences in terms of functional outcomes when comparing early WB to NWB protocols (if anything, outcomes trending in favour of the early WB group) 1, 3, 9,  12,  14. 

These programs have been based on promising research on animals. Animal models have shown detrimental effects associated with immobilization. These effects include accelerated tissue granulation, scar tissue formation, scar tissue contraction and disorganized structural components of regenerating muscle and scar tissue. Another obvious effect of immobilization is muscle atrophy 10. Conversely, the potential benefits associated with controlled loading include increased maturation and alignment of collagen fibres as well as the maintenance of muscle fibre size 10.
There are different orthotics used within the literature to immobilise Achilles tendon ruptures, including camboots, Vacoped boots, custom made orthotics & plaster of Paris 1, 3, 5, 9, 11, 12, 13, 14. Majority of the trials utilise camboot or Vacoped boot option 1, 5, 11, 12, 13. 
As with other variables, there are different positions of ankle immobilisation and time frames amongst the trials. Majority of trials start with the ankle immobilised in 30° to full PF to ensure opposition of tendon ends and gradually reduce this amount of PF until plantargrade is achieved 1, 3, 5, 9, 11, 13, 14. 
As mentioned previously, majority of these trials allowed WBAT from day 1 in an appropriate orthosis, with weaning of the gait aid as pain allows 1, 3, 5, 9, 12, 14. Barford et al. (2014) encouraged the use of crutches for at least the first two weeks post rupture 3.

There is no specific evidence in the literature in regards to pain and swelling control in the early stages post Achilles tendon rupture.

There is no specific evidence in the literature in regards to hip or knee AROM exercises post Achilles tendon rupture.

Potential complications associated with conservatively managed Achilles tendon rupture include DVT, non-healing tendon and re-rupture, therefore it is important to monitor for symptoms throughout the rehabilitation period 15. 


	Phase 2

(approximately 6-10weeks)


	Protect Achilles tendon from further damage and promote healing

Gait education
Pain and swelling control
Increase ankle ROM

Monitor for complications
	Vacoped boot/ camboot  to be worn at all times when mobilising
Can sleep without vacoped boot/ camboot from week 7
Wean gait aid if still using 

Rest, ice, compression, elevation, analgesia as per specialist/GP

Commence NWB ankle exercises from Week 6 (AROM, theraband exercises as pain allows)
Monitor for symptoms of DVT, non-healing tendon, re-rupture
	In the early WB trials, orthosis are worn while mobilising in varying degrees of plantar flexion. These orthosis are worn for differing time frames, dependent on the trials rehabilitation protocol 1, 3, 5, 9, 11, 12, 13, 14.
Sleeping without an orthosis varied within the trials from week 7 to week 12 1, 3, 5, 11, 13. 
As mentioned previously, majority of these trials allowed WBAT from day 1 in an appropriate orthosis, with weaning of the gait aid as pain allows 1, 3, 5, 9, 12, 14. 
There is no specific evidence regarding the effectiveness of ice & compression in regards to management of pain and swelling post acute Achilles tendon rupture. There is evidence suggesting that a combination of cryotherapy and compression is superior to cryotherapy alone in the management of soft tissue injuries as it can reduce pain, reduce tissue temperature, reduce blood flow & reduce metabolism 4, 8.
It is unclear in the literature of the benefits or detriments of commencing early ROM exercises with conservatively managed Achilles tendon ruptures, with some studies commencing controlled ROM exercises anywhere from week 2 1, 3, 13 to 4-8 weeks post rupture 5, 9, 11, 14. 
As mentioned previously, it is important to monitor for signs of complications throughout the rehabilitation period. 

	Phase3
(approximately 10 weeks onwards)

	Protect Achilles tendon from further damage and promote healing
Gait Education

Pain and swelling control
Normalise lower limb biomechanics
Monitor for complications
	Wean Vacoped boot/ camboot from week 10, gait retraining
Rest, ice, compression, elevation, analgesia as per specialist/GP

Increase calf length/ankle AROM. For example:
· Manual therapy/soft tissue work/joint mobilisation as indicated

· Calf stretch with towel

· KTW stretch

· WB calf stretch

· Exercise bike

Increase calf strength. For example:
· Resisted theraband exercises

· Heel raises (seated, standing, double, single, over step)
· Exercise bike
General increase in LL strength/endurance. For example:

· Exercise bike

· Leg press

· Leg extensions

· Hamstring curls

· Squats

· Lunges

· Step Ups

· Trampoline jogging
· Cross trainer
· Straight line jogging

· Interval training

Neuromuscular training (Increase balance/ proprioception). For example:

· Single leg stance (to progress: eyes closed, uneven surface, duradisc/ wobbleboard)

· Single leg stance with dynamic movement/leg swing

· Arabesque

Monitor for symptoms of DVT, non-healing tendon, re-rupture

	In the early WB trials, orthosis are weaned anywhere from week 6 to week 12 dependent on the rehabilitation protocol 1, 3, 5, 9, 11, 13, 14. Hutchinson et al. (2015) recommends continued use of Vacoped boot in vulnerable environments during week 10-12 as most re-ruptures occur during this phase 5.
As mentioned previously, there is suggestion that cryotherapy and compression is superior to cryotherapy alone in the management of soft tissue injuries 4, 8.
It is unclear in the literature of the effectiveness of physiotherapy rehabilitation post Achilles tendon rupture, with some trials following a rehabilitation protocol while other trials do not offer formal physiotherapy sessions 2. 
In the RCTs offering formal physiotherapy, there is little consensus regarding the appropriate type of exercise and timing post Achilles tendon rupture, with different trials implementing different rehabilitation protocols 1, 5, 9, 11, 13. 
As mentioned previously, it is important to monitor for signs of complications throughout the rehabilitation period.



	Phase4

Agility and sports specific training

(Orthopaedic  doctors recommend return to sport from 6 months onwards)


	Single leg heel raise
Sprint with the toe off phase of gait

Horizontal single leg hop x 3 at least 75% of unaffected leg

Vertical single leg hop x 3 at least 75% of unaffected leg

(Hutchison et. al., 2015)
	Sports specific training
Agility training: speed/incline changes (accelerate, decelerate, hills), drills, cone running, zig zag, figure of 8, side stepping, forward jumps, side jumps, plyometrics 
	The American Academy of Orthopaedic Surgeons guideline and evidence report on the diagnosis and treatment of acute Achilles tendon rupture reports are unable to recommend a specific time at which patients can return to athletic activity post Achilles tendon rupture. 32-84% returned to sport within 12 months 2.
Early WB trials including return to sport as an outcome measure report time to return to sport vary from 4.5 months to 8 months post injury in the early WB group 1, 3, 5.

Hutchinson et al. (2015) allowed return to competitive sport 6 to 8 months post injury once the participant met the criteria outlined in the “aims” section of this guideline 5.
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Appendix 1: Exclusions to rehabilitation guideline
Exclusions to this rehabilitation guideline include:

· Late/delayed presentations (presenting >72 hours post injury)

· Re-rupture of Achilles tendon

· Previous Sx to Achilles tendon

· Open wound

· Calcaneal avulsion #

· Rupture within 1 cm of calcaneus

· Arterial insufficiency in the legs

· CSI within last 6 months

· Multiple injuries on presentation

· Studies excluded younger than 18y/o

· Non opposition of tendon ends (passive PF) of greater than 1cm

