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ICE HOCKEY REHAB:
FROM OPERATING ROOM 
TO RETURN TO PLAY
Jeremy O’Keefe, PT, SCS, CSCS

OVERVIEW

Characteristics of 
hockey injuries

Skating 
biomechanics and 

implications

Understand on-ice 
vs off-ice forces

Identify criteria to 
safely return to 

skating following 
surgical intervention

Interpret objective 
testing results to 

decide an athlete's 
risk profile prior to 
returning to play

Understand RTP ACE 
Program

EPIDEMIOLOGY
EPIDEMIOLOGY OF 
HOCKEY INJURIES

 15.6 injuries/1000 AEs

 NHL

 Knee (10-13%)

NCAA (Women’s Hockey)

 Knee (13%)

 NCAA (Men’s Hockey)

Knee (9-10%)

Berube 2020

RETURN TO PLAY TRAJECTORY
(NHL VS MAJOR SPORTS)

 NHL:  
 95.8% return to previous level

 258 +/- 110 days (Shorter RTP - 8.6 mo)

 Longer career longevity

 Reoperation rate ~20% (ACLr)

Mai 2017, Sikka 2018

SKATING 
BIOMECHANICS
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ICE HOCKEY DEMANDS

Skaters reach speeds up to 30 mph
Accelerate, decelerate, and change direction while 
avoiding attacking players

Typical playing time: 
15-20 minutes, shifts 30-80 sec, with 4–5-minute 
recovery between shifts

Avg NHL Player:
Height: 6’1”±2” (Goalies>Defenders>Forwards)

Weight: 202±15# (Defenders>Goalies>Forwards)

Sigmund 2016

HEURISTICS (HEU· RIS· TIC):  
INVOLVING OR SERVING AS AN AID TO LEARNING, DISCOVERY, OR PROBLEM-SOLVING BY 
EXPERIMENTAL AND ESPECIALLY TRIAL-AND-ERROR METHODS 

Sprinting Skating

Increasing stride rate from run to glide

Short SL support phase as speed increases

Decreasing or maintained trunk segmental 
angle each step (forward trunk lean)

Placement of recovery leg below hip

Donskov 2020, Marino 1983, Marino 1979, Marino 1987

Stride length/frequency increase 
simultaneously

Ground contact time decreases with speed

Increasing trunk segment angle each step

Airtime increases with each step

KEY CONSIDERATIONS

Biphasic Breakdown
Support Phase
SL Support: Glide/Thrust (75-

85%)
DL Support: Terminal Push 

off (15-25%)
Propulsion Phase
End of SL Support  DL 

Support

Donskov 2020, Marino 1979

SUPPORT PHASE

 Support Phase:
DL Support:

 LE is near isometric –
Quads/HS/Glutes

 Ankles are DF
 SL Support:

 Ankle is PRO and DF
Glutes are preloaded in 

preparation for 
propulsion

Donskov 2020, Pearsall 2000

PROPULSION PHASE

Propulsion Phase (First half of SL 
Support  DL Support):

Glutes contract 
Concentrically – Extend, 
ABD, and ER

Adductors contract 
Eccentrically – Deceleration

Quad Concentrically 
promote knee extension

Donskov 2020, Pearsall 2000

KEY ROLE OF KNEE JOINT

Knee:
 Flexion – lower skating 

position, greater impulse
ROM demand is relatively 

small 
 ~41 deg  > 60 deg

Knee does not fully 
extend during stride –
Limited Knee Extension 
Phenomena

De Boer 1987, Lafontaine 2007, Budarick 2018

7 8

9 10

11 12



11/7/2021

3

ENVIRONMENT CONSIDERATIONS: ICE/ARENA

 Ice hockey is played on a near 
frictionless surface

~75% air friction, ~25% ice 
friction

Coefficient of friction: .003-.007
 Rubber on concrete: .8

Factors: temperature, humidity, 
accumulation of shavings, etc.

Pearsall 2000

EQUIPMENT CONSIDERATIONS: SKATE

Sagittal Plane: 
Mobility

Options: Flimsy 
tongue, top eyelet 
omission, skate 
types

Frontal Plane: Stiffness

Turcotte 2016

EQUIPMENT CONSIDERATIONS: SKATE BLADE

Pearsall 2000, Wissota Skate Sharpeners

LATERAL VIEW

SAGITTAL VIEW

RETURN TO HOCKEY 
FOLLOWING KNEE 
SURGERY
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PHASED REHAB

•Restore joint homeostasis
•Protect surgical reconstructed/repaired structures
•Promote joint nutrition
•Progress muscle activation

Recovery

•Reload Surgical Limb (Gait, CKC Strength)
•Manage joint homeostasis

Transition

•Address work capacity, strength deficits
•Address Proprioceptive Deficits
• Introduce/progress load into flexed procedures 

(Step/Squat/Lunge)

Rebuild

Restore

•Restore joint homeostasis
•Protect surgical reconstructed/repaired structures
•Promote joint nutrition
•Progress muscle activation

Recovery

Pain/Effusion 
Management

Progressive 
ROM

Quad 
Activation Gait

ENERGY SYSTEM 
DEVELOPMENT

Time on ice: ~15-20 minutes 

Average Shift Length: 30-80 sec (~8 shifts/period)

Average Recovery: 4-5 min

Average on ice HR: ~85% HRmax

Priorities:
Steady State Aerobic Exercise: ~15-30 min (5x5 min)

Oxidative Peripheral Exercise: Interval work up to 20 min

•Reload Surgical Limb (Gait, CKC Strength)
•Manage joint homeostasisTransition

Pain 
controlled, 

Trace to 
no effusion

Near Full 
ROM

Tolerance 
to PRE (0-
70 deg)

Normal 
Gait w/ 

excellent 
TKE

Proximal Stability (Joint Stacking)•Reload Surgical Limb (Gait, CKC Strength)
•Manage joint homeostasisTransition ISO Squat w/ ADD Strength•Reload Surgical Limb (Gait, CKC Strength)

•Manage joint homeostasisTransition
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Lateral Hip Strength•Reload Surgical Limb (Gait, CKC Strength)
•Manage joint homeostasisTransition •Address work capacity, strength deficits

•Address Proprioceptive Deficits
• Introduce/progress load into flexed procedures 

(Step/Squat/Lunge)

Rebuild

Restore

Near Full ROM
Strength &

Hypertrophy

Power

Development
Return to ice

LIMB RECOVERY
• Address work capacity, strength deficits
• Address Proprioceptive Deficits
• Introduce/progress load into flexed procedures 

(Step/Squat/Lunge)

Rebuild

Restore
EDGE INTRODUCTION

• Address work capacity, strength deficits
• Address Proprioceptive Deficits
• Introduce/progress load into flexed procedures 

(Step/Squat/Lunge)

Rebuild

Restore

SL POWER DEVELOPMENT• Address work capacity, strength deficits
• Address Proprioceptive Deficits
• Introduce/progress load into flexed procedures 

(Step/Squat/Lunge)

Rebuild

Restore
CHANGE OF DIRECTION AND REPEATED 

EFFORTS

• Address work capacity, strength deficits
• Address Proprioceptive Deficits
• Introduce/progress load into flexed procedures 

(Step/Squat/Lunge)

Rebuild

Restore

25 26
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WHAT DO WE HAVE TO GUIDE OUR 
CURRENT PROGRESSIONS?

RETURN TO ICE CRITERIA

Near full ROM (90% Flexion, Full Ext)

Trace or less  Non-reactive effusion

25 SL squats to 70 deg with excellent frontal plane stability (60 BPM 
tempo)

70% Quad Symmetry (>80% Peak/BW)

80% ADD:ABD Ratio (ABD strength >30% BW)

Established strength and condition program (ACE Strength)

Physician clearance (>4 months)

RETURN TO ICE CRITERIA

Near full ROM (90% Flexion, Full Ext)

Trace or less  Non-reactive effusion

25 SL squats to 70 deg with excellent frontal plane stability (60 BPM 
tempo)

70% Quad Symmetry (>80% Peak/BW)

80% ADD:ABD Ratio (ABD strength >30% BW)

Established strength and condition program (ACE Strength)

Physician clearance (>4 months)

RETURN TO ICE CRITERIA

Near full ROM (90% Flexion, Full Ext)

Trace or less  Non-reactive effusion

25 SL squats to 70 deg with excellent frontal plane stability (60 BPM 
tempo)

70% Quad Symmetry (>80% Peak/BW)

80% ADD:ABD Ratio (ABD strength >30% BW)

Established strength and condition program (ACE Strength)

Physician clearance (>4 months)

ON-ICE 
PROGRESSION 

GUIDELINES

Focus on proper skating technique and symmetry early in 
progression (equal push off).

Skating workouts are performed with at least 48 hours of rest; 
no more than 3x/week.

Continue strength/plyometric program at least 3x/week.

You must complete each phase without any adverse effects; 
if you have adverse effects, take 2-3 days off and repeat 
current step.

Each step should be completed with at least 1 weeks’ worth 
of time and at least 2 ice sessions/week.

RETURN TO ICE

Regulating Intensity

Rate of Perceived Exertion (RPE)

10 Max Effort:
•Feels almost impossible to keep going.
•Cannot maintain for more than a short period of time

9 Very Hard:
•Very difficult to maintain exercise intensity
•Can only speak a few words

7-8 Vigorous:
•Borderline uncomfortable
•Short of breath, can speak a sentence

4-6 Moderate:
•Breathing heavy
•Can hold short conversation

2-3 Light:
•Can maintain for hours
•Easy to breath, can carry a conversation

1 Very Light:
•Hardly any exertion
•Easily carry a conversation

Monitoring soreness

University of Delaware Soreness Rules

Soreness during warm up that continues 2 days off, revert 1 step

Soreness during warm up that goes away Stay at step that led to soreness

Soreness during warm up that goes away, 
but re-develops during the session

2 days off, revert 1 step

Soreness the day after lifting (Not muscular) 1 day off, do not advance to next step

No soreness Advance program 1 step per week or as 
instructed by healthcare provider

31 32
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ON-ICE PROGRESSION – PHASE 1

Goal:
Gradually reintroduce 

basic hockey skills 

 ACE Hockey candidate
 ~4.5-5 months s/p

Step Intensity Setting Time Additional Skills

1 50% Open Ice (No team 
practices)

ACE Hockey

<30-40 minutes
3x/week

- Forward skating w/ hockey turns and 
puck handling
- No abrupt change of direction.

2 50-75% Open Ice (No team 
practices)

ACE Hockey

30-40 minutes
3x/week

- Backward skating
- Cross overs
- C-cuts

3 75% Open Ice (No team 
practices)

ACE Hockey

40 minutes – 1 
hour

3x/week

- Power Turns
- Controlled stop/start COD

4 90-100% Open Ice (No team 
practices)

ACE Hockey

1 hour – Practice 
length

3x/week

- All basic skills should be 
incorporated at this step

- Shooting (wrist/snap shots)
- Prepared to return to team skates

ON-ICE PROGRESSION – PHASE 1 – STEP 1

ON-ICE PROGRESSION – PHASE 1 – STEP 1 ON-ICE PROGRESSION – PHASE 1 – STEP 2

ON-ICE PROGRESSION – PHASE 1 – STEP 3 ON-ICE PROGRESSION – PHASE 1 – STEP 4

37 38
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ON-ICE PROGRESSION – PHASE 2

Goal:
 Increase power/speed and 

change of direction at higher 
speeds in a controlled 
environment

 Return to teamwork

 ~6 months

Step Intensity Setting Time Skills

1 100% Team 
Practice/Individual 

Skates

1x/week team
3x/week 

individual drills

- Skilled skating drills
- Transitions (fwd/bck)
- Power turns
- No team based small games/game 
simulated situations

2 100% Team 
Practice/Individual 

Skates

2x/week team
2x/week 

individual drills

- Skill drills
- Transitions (fwd/bck)
- Power turns
- No team based small games/game 
simulated situations

3 100% Team 
Practice/Individual 

Skates

3x/week team
1x/week 

individual drills

- Skill drills
- Transitions (fwd/bck)
- Power turns
- Slap shots
- No team based small games/game 
simulated situations

4 100% Team 
Practice/Individual 

Skates

Full time team 
practice

- Non-contact team drills
- One-timer shooting
- No team based small games/game 
simulated situations

ON-ICE PROGRESSION – PHASE 3

Goal:
 Incorporate game simulated 

situations

 Build up anaerobic/aerobic 
endurance in open environment

 ~ 7 months +

Step Intensity Setting Time Skills

1 100% Team Practice Non-contact 
team practice

- Non-contact team drills
- Odd man rushes

2 100% Team Practice Non-contact 
team practice

- Non-contact team drills
- Odd man rushes
- Non-contact 1v1 small area

3 100% Team Practice Non-contact full 
team practice

- Non-contact team drills
- Simulated game situations 
(PP/PK/Controlled Scrimmage)
- Odd man rushes

RETURN TO FULL PARTICIPATION

Return to Play by Dx

ACLr* ~ 6-7 months for full activity
~ 9+ months for full contact

Meniscus (Unstable) ~ 6 months

Meniscus (Stable) ~ 4-6 months

PCLr* (Double Bundle) ~ 9-10 months

FCLr* ~ 5-7 months

MCLr* ~ 5-7 months

MLKR ~ 9-10 months

OATS ~12 months

* Isolated reconstructions, All timelines are dependent on criteria 

Near full ROM (90% Flexion, Full Ext)

Trace or less  Non-reactive effusion

25 SL squats to 90 deg with excellent frontal 
plane stability (60 BPM tempo)

90%+ Quad Symmetry (>100%+ Peak/BW)

80% ADD:ABD Ratio (ABD strength >30% BW)

8+ weeks of exposure time

Physician clearance

RETURN TO FULL PARTICIPATION

Strength

ROM

Joint tolerance

Biological 
Healing

Exposure

SUMMARY

 Knee injuries are common in hockey
 Hip health should be top of mind throughout rehab
 Recreating a frictionless surface can be difficult, but 
consider skating biomechanics
 Meet criteria and be flexible with your rehab plan 
based on patient response
 Organized on-ice program is critical to gain 
confidence and exposure time in a safe manner
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Picture Hyperlink:

 https://www.bauer.com/en-US/hockey-skates/supreme-skates/supreme-ultrasonic-skate-intermediate-663725.html

 https://gifer.com/en/8SY

 https://www.bardown.com/who-is-this-giant-hockey-player-1.711194

 https://wissota.com/support/skate-sharpening-101/choose-your-radius/
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