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ICE HOCKEY REHAB: OVERMEW
FROM OPERATING ROOM -
TO RETURN TO PLAY oty ores! | blomeenarics ana [ Urdeitinonce

safely return to
skating following
surgical intervention

d:;isigggqrfsulmlse'foe's Understand RTP ACE
Program

risk profile prior to
returning to play

15.6 injuries/1000 AEs
NHL
Knee (10-13%)
NCAA (Women's Hockey)
Knee (13%)
NCAA (Men'’s Hockey)
Knee (9-10%)

EPIDEMIOLOGY
EPIDEMIOLOGY OF

HOCKEY INJURIES

Berube 2020

Survivalof rofessional Athiees Aftr ACL Reconstruction

RETURN TO PLAY TRAJECTORY
(NHL VS MAJOR SPORTS)

Cumulatie Survhal

» NHL:

> 95.8% return to previous level

» 258 +/- 110 days (Shorter RTP - 8.6 mo) S KAT| N G
» Longer career longevity /

BIOMECHANICS

» Reoperation rate ~20% (ACLr)

Mai 2017, Sikka 2018




»Skaters reach speeds up to 30 mph

»Accelerate, decelerate, and change direction while
avolding attacking players

»Typical playing time:

»15-20 mir c. with 4-5-minute
recovery b

ICE HOCKEY DEMANDS

Sigmund 2016

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

20, Marino 1979

PROPULSION PHASE

» Propulsion Phase (First half of SL
Support &> DL Support):

» Glutes contract
Concentrically — Extend,
ABD, and ER

» Adductors contract
Eccenfrically - Deceleration

» Quad Concentrically
promote knee extension

Donskov

HEURISTICS (HEU RIS TIC):

INVOLVING OR SERVING AS AN AID TO LEARNING, DISCOVERY, OR PROBLEM-SOLVING BY
EXPERIMENTAL AND ESPECIALLY TRIAL-AND-ERROR METHODS

Airtime inc s with each step
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skov 2020, Marino 1983, Marino 1979, Marino 1987

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

Pearsall 2000

KEY ROLE OF KNEE JOINT

>Knee: [ s ==
» Flexion — lower skating : .
position, greater impulse

» ROM demand is relatively
Naglell
» ~41 deg > > 60 deg
» Knee does not full
extend during stride —
Limited Knee Extension
Phenomena

Jine 2007, Budarick 2018




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

EQUIPMENT CONSIDERATIONS: SKATE

»Sagittal Plane:
Mobility
» Options: Flimsy
fongue, top eyelet
omission, skate
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» Factors: femperature, humidity, types
accumulation of shavings, etfc. » Frontal Plane: Stiffness

Pearsall 2000 Turcotte 2016

EQUIPMENT CONSIDERATIONS: SKATE BLADE

Iea Hackev.

Radius of Hollow

. |3I4n| I 5/8" | | 172" | 3/8"

LATERAL VIEW

***NOT to scale. Hollows exaggerated for effect.
L] ‘

Wissota Skate Sharpeners

RETURN TO HOCKEY
FOLLOWING KNEE

SURGERY
SAGITTAL VIEW
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* Restore joint homeostasis
« Protect surgical reconstructed/repaired structures

R e C O V e ry * Promote joint nutrition

* Progress muscle activation

* Restore joint homeostasis

« Protect surgical reconstructed/repaired structures
* Promote joint nutrition

* Progress muscle activation

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

* Address work capacity, strength deficits

* Address Proprioceptive Deficits

* Introduce/progress load into flexed procedures
(Step/Squat/Lunge)

Restore

20

Time on ice: ~15-20 minutes
* Reload Surgical Limb (Gait, CKC Strength)

TI’C! ﬂ S i ﬂ O ﬂ * Manage joint homeostasis

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

Average Recovery: 4-5 min

Average on ice HR: ~85% HRmax

- Aerobic :
Priorities: i aiive peripheral Exercise: Interval work up fo 20 min Pain Normal
controlled Near Full JeEIches Gait w/
g to PRE (0-

Trace to ROM 70 deg) excellent
no efrusion TKE
ENERGY SYSTEM ffusi <

DEVELOPMENT

ong * Reload Surgical Limb (Gait, CKC Strength)
* Reload Surgical Limb (Gait, CKC Strength) TrQ NSiI ‘|'| on - Manage joint homeostasis

TI’C! ﬂ S i ﬂ O n * Manage joint homeostasis




* Reload Surgical Limb (Gait, CKC Strength)

TrO n S | Tl O n * Manage joint homeostasis

25

R e b U | | d * Address work capacity, strength deficits

* Address Proprioceptive Deficits
* Infroduce/progress load into flexed procedures
(Step/Squat/Lunge)

R e b U | | d * Address work capacity, strength deficits

* Address Proprioceptive Deficits
+ Introduce/progressload into flexed procedures
(Step/Squat/Lunge)
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Rebuild

Restore

* Address work capacity, strength deficits

* Address Proprioceptive Deficits

« Infroduce/progress load into flexed procedures
(Step/Squat/Lunge)

* Address work capacity, strength deficits

* Address Proprioceptive Deficits

+ Infroduce/progress load into flexed procedures
(Step/Squat/Lunge)

Rebuild

/

* Address work capacity, strength deficits

* Address Proprioceptive Deficits
* Infroduce/progress load into flexed procedures
(Step/Squat/Lunge)
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CLINICAL COMMENTARY ]7

oPT! A oPT!
oPT, ATC! P, ScD, ATC!

oPT!

On-Ice Return-to-Hockey
Progression After Anterior Cruciate
Ligament Reconstruction

WHAT DO WE HAVE TO GUIDE OUR
CURRENT PROGRESSIONS?

31

Established strength and condifion program (ACE Strength)

PRETTY PLEASE

5 SL squats fo
mpo)

Physician clearance (>4 months)

ed strength and condition program (ACE Strength)

Physician clearance (>4 months)

Focus on proper skafing 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.

ON-ICE
PROGRESSION
GUIDELINES

Continue strength/plyometric program af 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 ime and at least 2 ice sessions/week.

Rateof ercivedExertion R65)

MaxEffor:

University of Delaware Soreness Rules

“Cannotmainaiformorethanashortperodof time

Verytirs

Verydifiut o mainain exerciseintensy
“Canonlyspeakafouwords

gorous
Borderineunconforable

1dayoff,

“Brethingheawy
“Canhold shortconversaton

s

~Can maintinforhaurs
“Easytobreath, can carrya conversation

eyt
“Hardlyanyexerion
ey canty aconversation

‘Advance program 1 step per week or as
instructed by healthcare provider




ON-ICE PROGRESSION - PHA

» Goal:

» Gradually reintroduce
basic hockey skills

» ACE Hockey candidate
» ~4.5-5 months s/p

3x/week

ON-ICE PROGRESSION - PHA
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ON-ICE PROGRESSION - PHA




ON-ICE PROGRESSION — PHASE 2
ED T N N

» Increase power/speed and
change of direction at higher
speeds in a controlled
environment

» Return to teamwork

» ~6 months

RETURN TO FULL PARTICIPATION

full ROM n, Full Ext)

Return to Play by Dx

ACL™ ~ 6-7 months for full activity
~ 9+ months for full contact

Meniscus (Unstable) ~ 6 months

Meniscus (Stable) ~ 46 months

PCLr* (Double Bundie) ~9-10 months

FCLr* ~ 57 months

MCLr ~ 57 months

MLKR ~9-10 months

OATS ~12 months

* Isolated reconstructions, Al timelines are dependent on criteria

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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ON-ICE PROGRESSION — PHASE 3

» Goal:

Incorporate game simulated

Build up anaerobic/aerobic
endurance in open environment

~7 months +

RETURN TO FULL PARTICIPATION

Exposure

Biological
Healing

Strength
ROM
Joint tolerance

~/

P
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ICE HOCKEY REHAB:
FROM OPERATING ROOM
TO RETURN TO PLAY
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