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Figure 7 A-B. "Full can” exercise. The patient elevates the arms on the scapular plane from the side (A) to 90° of fl exion (B), 
keeping the shoulder in external rotation (thumbs up). 

Figure 8 A-B. The patient positions the uninvolved shoulder (right) at certain angle of fl exion (A) and then mirrors the same 
angle with the involved shoulder (left) (B) with and then without visual input (queue).
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Strengthening of the serratus anterior muscle con-
tinues with the dynamic hug exercise as illustrated 
by Decker et al.146 This exercise is performed in 
standing, using elastic resistance and mimicking a 
hugging motion around a cylindrical object with the 
shoulder internally rotated to 45° (Figures 10 A-B). 
The muscle then is further strengthened via CKC 

rotator muscles are strengthened by motions uti-
lizing graduated elastic bands with the arm in the 
scapular plane and below the shoulder height. To do 
so, it would be advisable to use a pillow or towel roll 
between the upper limb and the trunk as this con-
figuration enlarges the sub-acromial space, reducing 
the risk of primary impingement (Figures 9 A-D).145 

Figure 9 A-D. Strengthening of shoulder external and internal rotators with elastic band resistance, with a pillow between the 
trunk and the upper limb. Initial (A) and fi nal (B) position for external rotators. Initial (C) and fi nal (D) position for internal rotators.

Figure 10 A-B. Dynamic hug exercise. With the resistance of an elastic band, the patients begins the exercise with the elbows 
fl exed, shoulders abducted and internally rotated (A). Then the patient performs an imaginary arc, while extending the elbows, 
until maximum protraction is attained (B).
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progressively introduced to improve neuromuscular 
control of the shoulder.

Trapezius and rhomboid muscles are also important 
and can be strengthened with elastic resistance (Fig-
ures 12 A-B).

To improve scapulothoracic muscular endurance, it is 
suggested to utilize exercises with low to moderate resis-
tance, high repetitions (long-duration sets) and minimal 
rest between sets.149 An upper ergometer may be also 
beneficial. However, in order to prevent sub-acromial 
impingement, it should be utilized in standing, with the 
axis of the ergometer below shoulder level.

Biceps and triceps brachii muscles may be addressed 
as needed at this time with conventional biceps curls 
and triceps extension using free weight (isotonic) or 
elastic resistance.

The therapist should guide the patient during the 
execution of all exercises in order to avoid substitu-
tion patterns (shoulder shrug sign) and encourage 
proper techniques. 

To maximize force generation, utilize the entire 
kinetic chain during upper extremity movements, 

exercises using the “plus” position which is charac-
terized by maximal scapular protraction, generating 
maximal activation of the muscle.143,146,147 An exam-
ple is the pointer exercise with balance disc and 
oscillation device (Figure 11). As increasing upper 
extremity weight-bearing requires increasing shoul-

der musculature demand,148 more advanced CKC 
stability exercises, such as: rhythmic stabilization in 
the quadruped position with weight shifts and per-
turbations or prone walkouts on a physioball, are 

Figure 12 A-B. Elastic resistance for strengthening of trapezius and rhomnoid muscles. Initial position (A) and fi nal position 
(B).

Figure 11. Pointer exercise with oscillating device and “plus” 
position on weight-bearing limb (left) for the serratus anterior 
muscle.
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and minimize joint loads, incorporation of a core 
stability-strengthening program is recommended. 
Although description of specific exercises and pro-
gression is beyond the scope of this clinical commen-
tary, addressing the core is important, especially if 
the patient is an athlete who wishes to go back to 
sport activities.150

Progression to the last phase is possible once the 
patient is pain-free with ADLs.

Phase IV
At about 12 weeks post-surgery, the healing process 
should be complete enough to allow the healed col-
lagen to withstand increasing mechanical forces. 
This phase is a progression of Phase III, including 
more demanding strengthening exercises. Rotator 
cuff muscles are strengthened by using internal and 
external rotation with elastic resistance in more chal-
lenging positions such as: at 45° of shoulder abduc-
tion, initially, and at 90° of shoulder abduction later. 

Advanced rhythmic stabilization training in open-
kinetic-chain is accomplished by the use of an oscil-
lating blade or device. The patient oscillates the 
blade vertically and horizontally while maintain-
ing the shoulder in the scapular plane at about 90° 
of flexion (Figure 13). Progressively, the patient is 

challenged outside of the scapular plane in more 
demanding positions, for example at 90° of abduc-
tion and 90° of external rotation, and eventually in 
sport-specific movements.

Plyometric training is also paramount and needs 
to be addressed in the late stages of Phase IV. Ply-
ometrics employ the stretch-shortening cycle with 
the goals of stimulating the body’s proprioceptors 
and increasing muscle recruitment over a minimal 
amount of time.151 Usually the patient starts by per-
forming bilateral wall tosses and progresses to unilat-
eral throws against a rebounder with progressively 
heavier weighted balls. Exercises should begin with 
positions below shoulder level and progress to over-
head positions. An example of advanced plyometric 
exercise for the internal rotators is performed with 
the patient in supine with the arm in the 90/90 posi-
tion, and the patient catches and immediately tosses 
back the weighted ball to the therapist. Such an exer-
cise can be progressed to upright positions such as 
half-kneeling and standing. 

Phase V (Return to sport)
After completing Phase IV, athletes should com-
plete an interval sport program to safely return to 
competitive sport activities. Interval sport programs 
should be sport specific although there should be 
general exercise prescription focusing on cardiovas-
cular endurance, scapulothoracic and rotator cuff 
muscle strengthening. Recurrences of injury to the 
rotator cuff should attempt to be minimized there-
fore, any reasons thought to facilitate PASTA lesions, 
such as anterior shoulder micro-instability should 
be addressed adequately. Once the athlete has com-
pleted the progressive return to sport program with-
out complaint of pain or discomfort and has been 
cleared by the surgeon, return to competitive activity 
can be initiated.

Patients who are not athletes, should maintain the 
flexibility, endurance and strength levels achieved 
during Phase I-IV and may benefit from functional 
progression programs for activities specific for their 
function.

CONCLUSIONS
This clinical commentary provides an overview of 
PASTA lesions, presents options for management 

Figure 13. Advanced rhythmic stabilization with oscillating 
blade.
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of these lesions, analyzes the common treatment 
approaches utilized to date, and describes a reha-
bilitation program based on available scientific 
evidence. 

Post-surgical rehabilitation of PASTA lesions should 
consider surgical findings, patient age, level of activ-
ity, and patient-related outcome goals. Moreover, 
understanding of soft tissue healing timing is para-
mount as it affects rehabilitation choices and pro-
vides the basic foundation for the progression of a 
rehabilitation program.

Therapeutic modalities and rehabilitative exercises 
are often based on clinical experience rather than 
scientific evidence, therefore, future research on 
PASTA lesions should be focused on providing sci-
entific rationale for the use of therapeutic modali-
ties and exercise programs as well as timelines for 
progression. 
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ABSTRACT

Background: The increasing number of athletes playing hockey compels rehabilitation professionals 
working in orthopedic and sports settings to understand the unique functional demands of ice hockey and 
the patterns of injuries they may promote. 

Purpose: The purpose of this clinical perspective is to: (1) discuss the functional implications of different 
positions and age levels on injury prevalence within the sport; (2) summarize the seven most common 
injuries sustained by ice hockey athletes; and (3) present a conceptual model for the clinical management 
and prevention of these injuries by rehabilitation professionals.

Methods: A narrative review and synthesis was conducted of currently available literature on prevalence, 
etiology, rehabilitative intervention, prognosis, and prevention of ice hockey injuries.

Results: Research evidence is available to support the prevalence of injuries sustained while participating 
in ice hockey, as well as the most effective clinical treatment protocols to treat them. Most of the existing 
protocols are based on clinical and sports experience with incorporation of scientific data.

Conclusion: This clinical commentary reviews the current concepts of ice hockey injury care and preven-
tion, based on scientific information regarding the incidence, mechanism, rehabilitation protocols, progno-
sis, and prevention of injuries. Science-based, patient-centered reasoning is integral to provide the highest 
quality of rehabilitative and preventative care for ice hockey athletes by physical therapists.

Key Words: Closed-head injuries, femoro-acetabular impingement, high ankle sprain injuries, ice hockey 
injuries, MCL injuries, shoulder injuries. 
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INTRODUCTION
Ice hockey in the United States is an increasingly 
popular competitive sport, with participants ranging 
from youth players to professional athletes. Between 
1990 and 2010, the number of athletes participating 
in all levels of ice hockey grew 143% in the United 
States.1 In 2013, 510,279 athletes were registered 
with USA Hockey, which is the national governing 
body for ice hockey athletes in the United States.1 
Growing participation in ice hockey at all levels may 
lead to higher incidence of injuries sustained during 
practices and competitions than in the past. These 
injuries sustained on the ice, in turn, may increase 
the number of ice hockey injuries seen in general 
orthopedic and sports rehabilitation settings. 

Ice hockey is unique in that it is a collision sport 
that requires participants to skate a narrow con-
tact surface (blade) with a low friction surface (ice) 
while moving in all planes of motion. Injuries to 
the head, shoulder, hip, knee, and ankle and foot 
are most common, and their mechanisms of injury 
are unique to the sport.2 The increasing number of 
athletes playing hockey compels rehabilitation pro-
fessionals working in orthopedic and sports settings 
to understand the unique functional demands of 
ice hockey and the patterns of injury they promote. 
Conceptual work that addresses the prevalence 

and mechanism of injuries specific to ice hockey 
is integral to providing the highest quality of care 
for hockey athletes. Further, rehabilitation proto-
cols, prognosis and prevention of hockey injuries 
are essential pieces to provide uniform expectations 
regarding identification of at-risk but uninjured ath-
letes, health/injury status, and anticipated return to 
play for injured athletes. The purpose of this clini-
cal commentary are to: (1) discuss the functional 
implications of different positions and age levels on 
injury prevalence within the sport; (2) summarize 
the seven most common injuries sustained by ice 
hockey athletes; and (3) present a conceptual model 
for the clinical management and prevention of these 
injuries by rehabilitation professionals.

SPORT-SPECIFIC FUNCTIONAL 
REQUIREMENTS OF ICE HOCKEY
Ice hockey athletes have requirements for strength, 
speed, flexibility, and endurance that are unique 
to the sport and vary between positions. Three for-
wards, two defensemen, and one goaltender are on 
the ice at a given time for each team at full strength 
(not including shorthanded or powerplay scenar-
ios); all of these positions have varying functional 
demands. For example, defensemen skate backward 
more often than they skate forward, and vice versa 
for forwards (Figure 1). However, both forwards and 

Figure 1. Backward ice hockey skating. [Alternating legs backward stride. Offensive or defensive players will skate back-
wards during a game to play defense against an opposing team. A. left stance leg, right leg starting a “C” cut. B. left stance leg, 
right leg continuing “C” cut. C. left stance leg, right leg fi nishing “C” cut. D. right stance leg, left leg starting a “C” cut. E. right stance 
leg, left leg fi nishing a “C” cut back to starting position.]
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defensemen are required to skate forward and cross-
over (Figure 2). These movement patterns predis-
pose ice hockey athletes to various types of injuries. 
For example, skating backwards and forwards in the 
sagittal plane require completely different muscle 
contractions. The push-off stride in forward ice 
hockey skating requires hip extension, hip abduc-
tion, knee extension and ankle plantarflexion. The 
muscular contractions necessary to achieve this 
action include concentric hip extension, concentric 
hip abduction, concentric knee extension and con-
centric ankle plantarflexion. Additionally, isometric 
contractions of medial and lateral ankle stabilizers, 

and eccentric contraction of the hip adductors pro-
vide transference of force from the skate blade to the 
center of mass. The return to start motion requires 
hip flexion and adduction, knee flexion, and ankle 
dorsiflexion. Furthermore, stickhandling the puck 
to maintain possession requires hand-eye coordi-
nation, strength, endurance, and proprioception 
(Figure 3). Forwards are required to take face-offs 
after each stoppage of play, which call for flexibility, 
strength, stability, considerable balance, and pro-
prioception (Figure 4). There are a variety of types 
of shots that can be taken during a hockey game, 
such as the wrist shot for accuracy (Figure 5), the 

Figure 2. Forward ice hockey skating and crossover. [Alternating forward stride in A-E. Forwards and defensemen will 
skate forward during a game when their team has possession of the puck on the offensive attack. F-G shows cross-overs, which 
forwards or defensemen will perform when a quick change of direction is needed.]

Figure 3. Stickhandling. [Defensemen and forwards will stickhandle the puck when they have offensive possession and are 
trying to maintain that possession during a game. A. starting position, keeping the puck within a players feet for control. B-C. 
stickhandle to the backhand, or non-dominant side, to keep puck away from an opposing player. D-G. stickhandle to the forehand, 
or dominant side, to keep puck away from an opposing player.]
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snap shot for quickness (Figure 6), and the slapshot 
for power and velocity (Figure 7). Goaltenders have 
periods of time with no action that can quickly 
change to periods of rapid-fire shots, requiring men-
tal focus and quick reactions. Goaltenders must be 
flexible enough, especially in their lower extremi-
ties, to reach across the crease (goal mouth) to make 
a save if needed, while maintaining the strength and 
endurance to stay upright as long as shots are com-
ing at them from the opposing team. 

Recent evidence suggests important similarities 
between the strides of forward skating in ice hockey 
and speed-skating athletes.3 These similarities may 
have implications for sport-specific ice hockey train-
ing. Van Ingen et al3 describe the energy-system and 
power requirements for speed-skating athletes. For 
example, Van Ingen et al3 describes how speed skat-
ers require a high breakdown rate of energy-rich 
phosphates in the first 4-5 seconds of the skating 
burst. This is imperative for ice hockey players as 

Figure 4. Faceoffs positioning. Faceoffs occur after each whistle stoppage during a game. Faceoffs are instrumental in initiat-
ing and maintaining possession of the puck. A. starting position before puck is dropped. B. stick hits ice just after puck is dropped 
by referee. C. faceoff is won backwards to start team’s possession of the puck after a whistle stoppage.

Figure 5. Wrist shot. Wrist shots are used when accuracy and quickness of the release are necessary. A. player’s head is up, 
looking at target to shoot with wrist shot. B-D. wrist shot is taken. E. following through, with stick pointed towards target for 
accuracy.

Figure 6. Snap shot. Snap shots are used when the shot needs to be executed as quickly as possible, with more velocity than a 
wrist shot. A. player’s head is up, looking at target to shot with snap shot. B-C snap shot is taken. D. following through, with stick 
pointed towards target for accuracy.
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well. Players who effectively accelerate in the first 
few strides may have a higher percentage of win-
ning the race to the puck and gaining puck pos-
session, which is integral for a team’s success. The 
results of Van Ingren et al3 suggest skaters improve 
their first push off by initiating a start technique that 
allows a more horizontally-directed propulsive force. 
This acceleration technique and explosive power 
for ice hockey athletes is key for their off-ice power 
training programs in order to initiate their stride at 
the highest velocity possible. Emphasizing a posi-
tive shin angle, which is when the knee is forward 
of the ankle, with skating form and utilizing harness 
resistance drills can be very beneficial approaches 
to improving acceleration. Rehabilitation profession-
als should utilize plyometric exercises that empha-
size horizontally directed propulsive forces when 
athletes are towards the end of their rehabilitation 
stages and are preparing for return to participation. 
Plyometric and short-burst drills can improve the 
athlete’s acceleration and affect the rapid accelera-
tion tasks required to win individual competitions 
for the puck throughout the course of a game.4 

EPIDEMIOLOGY OF ICE HOCKEY INJURIES
Ice hockey is a contact sport in which athletes may 
be at elevated risk for types of injury that require 
time away from practice and competitions.5 Enge-
bretsen et al6 concluded that the risk of sustaining 
an injury was highest for ice hockey athletes com-
pared to all registered athletes from other sports in 
the 2010 Olympics. According to Tuominen et al,7 

the second period of games had the highest per-
centage of injury in players of any position, includ-
ing forwards, defensemen, and goaltenders. These 
results indicate that proper endurance training of ice 
hockey athletes is imperative to not only improve 
their performance, but also reduce the risk of injury. 
Engebretsen et al6 also found that up to one-third 
of registered ice hockey participants sustained some 
type of injury during the study period that required 
time away from practice or competition. Engebret-
sen et al6 also found that ice hockey had the high-
est incidence of athlete-to-athlete trauma among all 
Olympic sports. 

According to Agel et al,5 the percentage of injuries 
that occur during collegiate ice hockey games com-
prises 13.5% knee injuries, 8.9% acromioclavicular 
(AC) joint injuries, 6.2% upper leg contusions, and 
4.5% pelvis and hip muscle strains. Emery et al8 
studied 986 minor hockey players, aged 9-17 years 
old. The authors of this study concluded that 45% 
of all injuries occurred during body checking, with 
concussions, shoulder sprain/dislocation, and knee 
sprain as the most common injuries.8 The epide-
miological analysis previously described will form 
the structure for conditions reviewed in this clinical 
commentary.

CARE AND MANAGEMENT OF SELECTED 
ICE HOCKEY INJURIES
The following sections of this clinical commentary 
will review the identification and rehabilitation 

Figure 7. Slap shot. Slap shots are used when velocity and power are needed for a shot. Slap shots can produce the most veloc-
ity, but are more diffi cult to control the accuracy. A. player’s head is up, looking at target to shoot with slap shot. B-D. slap shot 
is taken. E. following through, with stick pointed towards target for accuracy.
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management of typical injuries sustained during 
hockey play. The injuries will include closed head 
injuries, injuries to the shoulder complex, hip, knee, 
and foot and ankle. The underlying sport-specific 
biomechanical predisposition for each injury will be 
discussed, along with unique rehabilitation consid-
erations that relate to the functional requirements 
of the sport.

Closed head injuries
McCrory et al9 defines concussion as a complex 
pathophysiological process affecting the brain, 
induced by traumatic biomechanical forces. Clini-
cally recognizable signs and symptoms of a con-
cussion include headache, confusion, amnesia, 
dizziness, nausea, and fatigue. Deits and colleagues10 
found the incidence of concussions is three-fold 
greater in ice hockey athletes aged 2-18 years (9%) 
compared to those older than 18 years (3%). These 
results may imply that novice and younger athletes 
are at elevated risk. It is notable that these estimates 
may be biased by several factors, including but not 
limited to competitive pressures, social perception, 
and team stigma that could promote under-report-
ing in older athletes. Johnson et al11 studied hockey 
players aged 16-21 years old and found that 17 of 67 
(25.3%) sustained a concussion during a single sea-
son, with five of those players also suffering a second 
concussion. The results of this study indicated a rate 
of concussion seven times higher than the highest 
rate previously reported in literature. According to 
a prospective study performed by Echlin et al,12 8.47 
in 1000 collegiate ice hockey athletes, including both 
men and women, sustained a concussion during a 
hockey season. Concussions at high levels of compe-
tition have important economic consequences. In the 
National Hockey League (NHL), 10% of concussions 
resulted in time loss of 10 days or greater, equating 
to roughly 11 games missed per occurrence.13 In the 
NHL, injuries represent a total salary cost of about 
$218 million dollars (USD) per year, with concus-
sions making up about 20% of that total salary lost, 
accounting for 42.8 million USD. 

The most common mechanism of injury for con-
cussions in ice hockey is when the temporal side 
of the head is struck by another players’ body part 
or object.14 Wennberg et al15 concluded that the 

 incidence of concussions in ice hockey is greater 
in forwards than defenseman and goaltenders. The 
authors of this review believe that a possible explana-
tion for the increased risk for forwards is that these 
players commonly skate with the puck as compared 
to players in other positions, and therefore are more 
likely to be body-checked by an opposing player. In 
contrast, defenders commonly face the flow of play 
for the majority of action, while forwards spend a 
greater amount of time playing in a 360 degree field 
of play, moving forward to receive passes or crossing 
the ice in a lateral direction at high speed

Optimal management of concussions in ice hockey 
athletes begins with accurate recognition and diag-
nosis, which can be complicated by symptom 
under-reporting by parents and athletes.16 Improved 
awareness of concussions needs to occur in all lev-
els of hockey. Rehabilitation professionals’ outreach 
activities should be oriented toward the youth ice 
hockey population, which is the largest and also most 
at risk for concussions.10 Appropriate recognition and 
management of concussions needs to be explained 
to younger athletes and those around them to ensure 
their safety as the number one priority. Epidemiolog-
ical studies of concussions in ice hockey have incor-
porated the use of formal pre-participation baseline 
cognitive and psychomotor testing, such as the Sport 
Concussion Assessment Tool 2 (SCAT2) and Immedi-
ate Post-Concussion Assessment and Cognitive Test-
ing (ImPACT) in order to determine a baseline for 
each athlete and aid in the diagnosis of a concussion 
when a closed head injury is sustained.16 Szabo et al 
concluded that there is a need for further informa-
tion about the ImPACT validity indices and whether 
they truly reflect poor effort, or if there is a learning 
effect present.17 The authors of this commentary sug-
gest that pre-participation screening should occur at 
all competitive levels of ice hockey.

Treatment protocols for concussions vary in differ-
ent organizations; so average time out of the game 
for concussion may vary greatly between skill lev-
els and age groups for both patient-specific and 
protocol-specific reasons. The return to play time-
line is and needs to be longer for youth athletes 
after sustaining mTBI. The National Hockey League 
requires a five step return-to-play protocol in order 
for an athlete to return to full participation after 
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 sustaining a concussion (Table 1).9 This system is 
controversial, however, with the early days of the 
protocol including full physical and cognitive rest. It 
has been suggested that active rest/reduced cogni-
tive and physical activity may be better. Alsalaheen 
and colleagues19 studied the effectiveness of vestibu-
lar rehabilitation to reduce dizziness and improve 
gait and balance in a number of athletes, including 
ice hockey participants, who had sustained a con-
cussion. In this study, the role of vestibular reha-
bilitation is emphasized to ensure player is safe with 
regard to gaze stabilization prior to return to play. 
The authors of this study concluded that vestibular 
rehabilitation should be considered in management 
of individuals post-concussion who experience diz-
ziness with activity, as well as balance dysfunction 
that are not resolved with rest. Further research 
should be conducted in the area of physical therapy 
management of closed head injuries to examine the 
role of the physical therapist, including but not lim-
ited to: graded exercise therapy and monitoring of 
symptoms with aerobic activity.

Shoulder complex injuries
Shoulder complex injuries – consisting of those that 
occur at glenohumeral joint, acromioclavicular joint, 

and corresponding soft tissue structures – make up 
18% of all ice hockey injuries.8 Approximately three-
quarters of shoulder complex injuries result from 
contact with another athlete, most commonly as a 
result of body-checking.19 According to Donaldson et 
al,13 shoulder injuries account for a total of $306,600 
USD in salary loss per season in the NHL. The grow-
ing prevalence of contact with body checking at 
younger ages in ice hockey increases the athletes’ 
risk of sustaining a shoulder injury. 

Glenohumeral joint injuries
Glenohumeral joint (GHJ) subluxation and disloca-
tion occurs in approximately 8% of elite Swedish 
ice hockey athletes, aged 18-26.20 Anterior disloca-
tions and subluxations occur most often when the 
shoulder is forced posteriorly from contact with 
another player or a directly blow to a shoulder that 
is abducted and externally rotated, causing anterior 
displacement. An injury to the GHJ could occur to 
any forward, defenseman, or goaltender who may 
come into contact with another player. The pres-
ence of GHJ subluxation or dislocation may be con-
firmed the external rotation apprehension special 
test.21 The prognosis for return to play from gleno-
humeral joint injury depends on the severity of the 

Table 1. Gradual return-to-play protocol after a concussion.12
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damage to the supporting structures of the GHJ. 
Skating is often contraindicated with GHJ injuries 
until near end phase of rehabilitation due to the pos-
sibility of unanticipated falls. Dryland training is an 
ideal alternative, where a rehabilitation professional 
may be of high priority. Rehab professionals should 
utilize high level therapeutic exercise to improve 
strength, power, and endurance. Sport-specific exer-
cises to include stick handling, shooting, and skating 
may be instrumental in progressing the athlete back 
to their sport as quickly as possible. 

Acromioclavicular joint injuries
Another shoulder pathology that is common among 
hockey athletes is acromioclavicular joint (ACJ) 
sprain. ACJ injuries commonly occur when an indi-
vidual lands directly on the ACJ or when the ath-
letes’ shoulder is checked shoulder-first into the 
boards. An important prevention strategy that can 
be used to help with prevention and return-to-play 
treatment of ACJ injuries is the use of a protective 
foam pad used under the athlete’s shoulder pads to 
attenuate impact and protect the injured ACJ in the 
event of another body check mechanism. ACJ con-
ditions can be ruled out or confirmed with clinical 
special tests, such as the ACJ compression and cross-
over tests. The Bell van-Riet test consists of cross-
body adduction by the patient as well as attempted 
elevation against resistance (SN 98%) and can be 
used as a clinical special test when ACJ involvement 
is suspected.22

Prevention of shoulder complex injuries
Sprague and colleagues23 found that the Functional 
Movement Screen (FMS™) shoulder mobility test can 
be used to supplement shoulder range of motion, 
thoracic spine mobility, motor control, soft tissue 
mobility, and muscle imbalance assessments as a 
more comprehensive screening tool for injury pre-
vention measures. Global shoulder and rotator cuff 
strengthening programs should be implemented in 
all training programs for ice hockey participants as 
a pre-habilitation technique in order to decrease the 
prevalence of shoulder complex injuries. 24 Findings 
from the shoulder mobility section of the FMS™ can 
provide rehabilitation professionals with a more spe-
cific route than isolated muscle strength and range of 
motion testing from which to direct the rest of their 

examination. This allows the rest of the examination 
and evaluation to be more specific when performing 
range of motion and strength assessments, as well as 
any special tests. During pre-participation physicals, 
rehabilitation professionals should include func-
tional screening tools, range of motion and strength 
testing, and obtain a detailed medical history of any 
previous shoulder problems in order to note athletes 
who may be at elevated risk for sustaining a shoul-
der complex injury.

Hip injuries
The hip, thigh, and groin is the location of approxi-
mately 10% of all ice hockey injuries.8 Femoroace-
tabular impingement (FAI) and adductor strains are 
two of the most common health conditions in ice 
hockey athletes that involve this joint.8 

Femoroacetabular impingement
FAI is most common in goaltenders, especially those 
who play the “butterfly-style” position as they are 
constantly moving into and out of position of hip 
flexion and internal rotation (Figure 8). Philippon 
et al observed 28 ice hockey players who received 
hip arthroscopy on one hip to treat FAI and labral 
damage.25 Participant age ranged from 18-36 years 
old, with all radiographs showing evidence of cam 
impingement, and 85% of the images showing mixed 
cam and pincer impingement.25 The authors of this 
study concluded that professional ice hockey players 
with FAI can return post-operatively to skating and 
their prior level of participation at the professional 
level. Further, the study highlighted the importance 

Figure 8. Butterfl y position for goaltenders. Goalten-
ders are often in this butterfl y position, without pads (A) and 
with pads (B). This position of prolonged hip internal rotation 
may place these goaltenders at higher risk for hip pathology 
than other positions within ice hockey.
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of early recognition of the signs and symptoms of 
FAI by the athletes and health care professionals. It 
is imperative to do so in order to seek treatment as 
early as possible, in order optimize prognosis.25 Spe-
cial tests that can be used to confirm the presence 
of FAI include the flexion-abduction-external rota-
tion (FABER) and flexion-adduction-internal rotation 
(FADIR) tests. According a study performed by Phil-
lippon et al, the sensitivity of the FABER test is .71 
with a specificity of 1.0 and found that 97% of patients 
with labral impingement were (+) on the test.26

Pierce et al27 described a functional post-surgical reha-
bilitation program for FAI in ice hockey goaltenders 
that could also be applied to other on-ice positions. 
The protocol suggests on-ice return to sport-specific 
drills four months post-operatively, with a return 
to competition shortly thereafter. 27 The program is 
divided into a four-phase rehabilitation protocol plus 
six phases of on-ice training (Table 2). Return to par-
ticipation is determined when the injured athlete 
obtains successful pass of a score higher than 17/20 
on the Vail Hip Sports Test without reported increase 

Table 2. Phases and timelines for the standard rehabilitation protocol following arthroscopic hip surgery 
without microfracture for FAI and labral tears, and the one-ice supplemental rehabilitation program designed 
for ice hockey goaltenders.15
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in symptoms, such as pain or swelling, during the 
on-ice drills. The Vail Hip Sports Test incorporates a 
series of dynamic multiplanar functional activities 
against the resistance of a Sportcord™ (Baton Rouge, 
LA). This test is composed of four components that 
include single-leg squat for three minutes, lateral 
bounding for 90 seconds, and forward/backward 
jogging for two minutes each. The patient is graded 
based on the ability to demonstrate strength and 
muscular endurance, absorb and produce force, all 
while maintaining appropriate movement quality at 
the trunk and lower extremity.28 Non-surgical cases 
of FAI may be managed in similar fashion, with the 
timeline adapted to the player’s phase of tissue heal-
ing and symptom-limited abilities. Treatment of 
FAI is unique to the individual’s position and age, 
with goaltenders needing more flexibility and for-
wards/defenseman having to concentrate more on 
strengthening.

Adductor muscle strains
Adductor strains are common in ice hockey play-
ers because of the unique skating stride that occurs 
while playing and training. Chaudhari and col-
leagues describe that large, eccentric contractions of 
the adductor muscle group are known to result in 
or exacerbate adductor strain injuries.29 Therefore, 
the constant eccentric and concentric loading of 
the adductor muscle group during a forward skating 
stride lead to strain on the contractile tissue, which 
may lead to injury. Clinical evaluation and examina-
tion should include the hip adductor group manual 
muscle testing, as well as alignment checks of the 
pelvis and sacrum. The prognosis for adductor strains 
depends heavily on the patient’s previous injury his-
tory as well as the severity of the muscle strain/tear. 
Intervention for hip adductor muscle strains should 
begin with restoring hip mobility and soft tissue 
extensibility. Hip muscle and thoraco-lumbo-pelvic 
complex strengthening should accompany acute 
phase interventions for adductor strains, includ-
ing adaptation to a player’s stride by improving hip 
abductor and external rotator activation. Improving 
deep core stabilization, which includes activation of 
the transversus abdominus and the pelvic floor mus-
culature, can help distribute the mechanical stresses 
placed on the adductor muscles during a stride.29 Hip 
and lumbopelvic motor control development also 

plays a key role in rehabilitation of adductor muscle 
strains. Not only do ice hockey athletes need femur-
on-acetabular range of motion and control, but they 
also need proper neuromuscular control of closed-
chain acetabular-on-femur motion at the hip joint. 
For example, improved strength, range of motion, 
and motor control available for a particular athlete 
after going through rehabilitation for an adductor 
strain could provide a more mechanically advanta-
geous stride that may offload injured tissues. 

It is imperative for rehabilitation professionals to 
work on both ends of the injury spectrum, includ-
ing prevention of the initial injury and rehabilitation 
post-injury, when the hip in involved with injuries 
to ice hockey athletes. The use of functional screen-
ing tools, stride assessment, as well as a detailed 
medical history pertaining to previously sustained 
hip injuries are instrumental in providing these 
athletes with the best chance to participate without 
being reinjured. Prevention, early detection, and fol-
lowing proper treatment protocols is important for 
rehabilitation professionals to provide the highest 
level of care for ice hockey athletes with hip adduc-
tor muscle strains.

Knee injuries
Fifteen percent of all ice hockey injuries in minor 
hockey occur at the knee joint,6 with medial collat-
eral ligament (MCL) sprains accounting for 44 per 
10,000 ice hockey athlete-hours.30 The high inci-
dence of this injury largely is due to the on-ice colli-
sions that produce excessive valgus force at the knee. 
Forwards are most likely to sustain this injury, since 
they are typically skating forward and can be body 
checked below their center of mass, creating a valgus 
load at the knee and injuring the medial knee struc-
tures.30 The MCL valgus stress test is a special test 
that should be utilized to confirm or rule out an MCL 
sprain in the clinic. Aronson et al found that the tib-
iofemoral joint should be fully extended or flexed to 
5 degrees to assess all resisting medial tibiofemoral 
joint structures (including the anterior cruciate liga-
ment) and again at 15 to 20 degrees of flexion to fur-
ther assess the MCL.31 The prognosis for returning 
to competition from isolated MCL injuries depends 
heavily on the athlete’s adherence to his or her reha-
bilitation protocol and the severity of the injury. The 
participant can usually return between zero and two 
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weeks after a Grade I injury and between two to four 
weeks after a Grade II injury.32 The prognosis for a 
Grade III MCL injury is generally six to eight weeks 
before return to full ice hockey competition. Appro-
priate rehabilitation of the MCL after injury is essen-
tial to restore the ability to tolerate the push-off and 
cross over motions required during skating.

A well-guided treatment program is essential fol-
lowing MCL injury. Acute phase interventions are 
important following injury, with compression par-
ticularly effective to decrease knee edema.32 Reha-
bilitation for MCL injuries should place emphasis 
upon open chain progressing to closed chain hip 
abductor strengthening starting in the sagittal plane 
and progressing to the other planes of motion, in 
order to decrease the risk of valgus load being placed 
on the knee joint. Improvements of lateral hip rota-
tion range of motion decreases valgus knee stresses 
with load and should be included in any rehabili-
tation program to the MCL. Active knee range of 
motion exercises, including cycling and active range 
of motion, can prevent loss of range of motion that 
may occur from disuse. Following MCL injury, ice 
hockey athletes should maintain year-round quad-
riceps and hamstring strengthening and contin-
ued hip, oblique, and core strengthening exercises 
in order to decrease the amount of time lost and 
decrease the risk of re-injury. Marchant et al sug-
gests using an unlocked hinged knee brace during 
the early stages of treatment and during return to 
sport, and discontinue its use after the competitive 
season is over. 32 Athletes who sustain a severe MCL 
tear (i.e. isolated Grade III injuries) may require 
reconstructive surgery. Effective skating at a compet-
itive level is impractical if not impossible without an 
MCL to stabilize the medial knee during the skating 
motion. Chronic valgus instability or rotatory insta-
bility are two of the most important issues that need 
to be addressed when it comes post-reconstructive 
treatment interventions.32 These instabilities should 
also be checked at pre-operative initial evaluation in 
order to maximize rehabilitation efforts. Exercises to 
improve lower extremity proprioception, hip, trunk, 
and pelvis stability and neuromuscular control, and 
knee motor function are key to an athlete’s progno-
sis to return to play following reconstructive surgery 
of the MCL. 

An important aspect of MCL injuries sustained by 
ice hockey athletes is the prevention of these inju-
ries from occurring. Pre-season functional screens, 
including single-leg stance and squat screen, hip 
mobility and pelvic alignment assessments, muscle-
length testing such as the Thomas and Ober’s tests, 
and postural analysis should be performed by health-
care professionals to note which players may be 
more susceptible to an injury to the MCL.33 Rehabili-
tation professionals should observe for and address 
any increased valgus loading during a squat or static 
genu valgum which may put stress on the MCL 
without an external force being applied. The Land-
ing Error Scoring System can be used as a screen-
ing tool to detect valgus along with single limb drop 
landings.32 Best clinical practices should encompass 
pre-season assessments, as well as monthly in-sea-
son and post-season monitoring to address the func-
tional demands of the ice hockey participants and 
work to decrease risk of MCL injury.

Foot and ankle injuries
Lower leg injuries are relatively infrequent in 
ice hockey, accounting for only about 6% of inju-
ries.8 Ice hockey players wear skates that encase 
the entire foot and ankle complex; the typical ice 
hockey skate runs approximately one quarter of the 
way up the lower leg, which provides more lateral 
foot and ankle stability seen during other cutting 
and collision sports (Figure 9). Thus, lateral ankle 

Figure 9. Hockey skate photo. Typical ice hockey skate 
worn on the right foot shows that it covers approximately ¼ 
of the lower leg.
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sprains associated with an inversion mechanism are 
far less common in ice hockey players than high 
ankle sprains. Conversely, non-goalie skates posi-
tion the ankle in a 5-10 degree dorsiflexed position 
in order to aid in the skating stride by holding the 
center of mass forward. As high ankle sprains occur 
with forced dorsiflexion and eversion, the position 

of the skate along increases the risk for this type of 
injury. The most common injury to the lower leg 
sustained by ice hockey athletes involves the distal 
tibiofibular syndesmotic complex (i.e. “high ankle 
sprain”). Syndesmotic injuries occur when the talus 
is forced into excessive abduction with the talocrural 
joint positioned in extreme dorsiflexion, in the man-

Table 3. Three-phase rehabilitation program for tibiofi bular syndesmotic injury.21
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the unique functional requirements of the sport and 
its widening popularity. Further research should be 
performed to examine the most effective treatment 
protocols to provide the highest quality of care to 
these athletes and pre-season assessment tools to 
attempt prevention strategies.
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