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Rehabilitation of the sporting 
elbow
Val Jones

Injuries to the elbow can have serious consequences. If you follow our author’s instructions, 
the chances are good that those affected will be able to resume sports after an injury.

Participation in sport has risen sharply over recent de-
cades, and elbow injuries in sport are common. They can 
be caused by large forces encountered during sporting ac-
tivities, or by direct trauma. Rehabilitation following inju-
ry/surgery is vital to restore normal athletic function and 
to return an individual to sport, as quickly and safely as 
possible. Rehabilitation needs to follow a phased approach 
to ensure healing tissues are protected. The aims are to re-
store full motion with strength and neuromuscular control. 
To gain optimal results the program needs to be tailored 
specifically to the individual and their sport, and focus not 
only on the upper limb but on the whole kinetic chain

Introduction
The elbow may suffer an acute injury such as dislocation 
or fracture following a fall, or as a result of a direct blow in 
a contact sport, however, the most common mechanism 
of sports-related elbow injury is associated with repetitive 
overhead activity. Up to 30 % of participants engaged in ac-
tivities such as throwing, tennis, swimming and volleyball 
complain of elbow problems [35][36] This occurs because 
the forces generated during the throwing action, often ex-
ceed the tensile strength of one of the primary restraints 
of the elbow, the ulnar collateral ligament, predisposing 
the joint to injury [10].

Other common athletic injuries include lateral and medi-
al tendinopathies and valgus extension overload (VEO). 
VEO describes a specific, unique pattern of injuries involv-
ing of several forces that act on the elbow, during throw-
ing. These include tensile stress along the medial com-
partment, compressive forces laterally, and shear stress-
es, seen posteriorly.

Other common sporting injuries to the elbow are de-
scribed in ▶Tab. 1. It should be noted that the patterns 
of injuries seen in adolescents will differ from those seen 
in adults [10]. Adolescent athletes presenting with elbow 
pain should be presumed to have an osteochondral defect 
(OCD), until proven otherwise. Elbow OCD tends to affect 
athletes in their second decade, especially those engaged 
in repetitive elbow motion, such as gymnasts, throwers, 
boxers and swimmers. A high index of suspicion is war-
ranted, along with an early referral to a specialist surgeon 
to prevent a delay in the diagnosis, as delay could impact 
on the progression of the lesion, and the ability to return 
an athlete to high-level sport [20].

Following acute trauma, the inability to extend the elbow 
in an adult athlete may indicate the presence of a fracture 
or dislocation, and immediate imaging should be obtained

Physical adaptations to overhead activities
In an athlete competing in overhead sporting activities, 
the upper limb will develop marked physical adaptations 
to compensate for the physical forces placed on structures. 

Adaptations seen in the throwing limb compared to the 
contra-lateral upper limb, can include.

 ▪ reduced range of movement (ROM) of the elbow and 
wrist,

 ▪ medial ligamentous laxity of the elbow,
 ▪ muscular compensation, with increased strength in 

the shoulder, elbow, wrist and hand,

which means that comparisons between the left and right 
arm of a throwing athlete, may not be adequate, when re-
storing them to their pre-injury status[16][40]. This high-

▶Tab. 1 Differential diagnosis for elbow pain

Muscular injuries Bone injuries Others

• Biceps and triceps 
tendinopathy or 
rupture

• Pronator teres syn-
drome

• Snapping triceps

• Medial epicondyle 
apophysitis or 
avulsion

• Olecranon osteo-
phytes

• Olecranon stress 
fractures

• Osteochondritis dis-
secans

• Ulnar collateral liga-
ment tears

• Ulnar neuritis
• Lateral elbow 

tendinopathy
• Olecranon bursitis
• Loose bodies
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lights the importance of pre-season screening of athletes, 
to establish their normative ranges and strength.

It should also be noted that muscle group strength ratios 
are sport-specific. For example, in some overhead activities 
such as volleyball and tennis, high elbow extensor to flex-
or ratios are seen [18], whereas in activities such as judo, 
there is an almost equal strength ratio of elbow extensors 
to flexors [38]. This should be borne in mind when design-
ing individual rehabilitation programmes.

General rehabilitation
The aim of rehabilitation is to expose healing tissues to 
appropriate stress and avoid the adverse changes to tis-
sue biomechanics and morphology seen after prolonged 
immobilisation.

Rehabilitation following elbow injury or surgery should 
follow a sequential, well defined approach, where phases 
overlap to ensure the athlete returns to their previous 
functional level, as quickly and safely as possible. Progres-
sion from one stage to another is dependent on physical 
milestones, rather than being time dependent, recognis-
ing individual variations in tissue healing. The approach 
below is based on best current available evidence, which 
is adapted to each individual and their respective sport.

Phase1: Acute injury – immediate 
 motion phase
This is the immediate motion phase, where the goals are 
to reduce the deleterious effects of immobilisation, re-es-
tablish motion in a joint that is predisposed to post-trau-
matic stiffness, decrease pain, decrease inflammation and 
retard muscle atrophy [40].

Early mobilization
Movement is initiated as soon as it is safely possible, as 
progressive mechanical loading is more likely to restore 
morphological characteristics of tissues, such as capsu-
loligamentous, osteochondral and muscular structures. 
Clinical studies have demonstrated that immediate elbow 
mobilisation, even post-dislocation, results in less loss of 
motion, with no apparent increase in instability [22]. Early 
mobilisation may also reduce the risk of heterotopic ossi-
fication, which is seen commonly in post-traumatic elbow 
injuries. The safe arc of motion is dictated by healing con-
straints of the soft tissues, as well as the specific patholo-
gy or surgery,. Full active elbow flexion is initiated imme-
diately, post elbow dislocation or ligament repair, but ex-
tension is often limited to 30 degrees off full extension 
for the first 4 to 6 weeks in order to reduce the risk of fur-
ther instability.

Mobilisation exercises in this “safe” range are performed 
frequently throughout the day, as defined by the surgery/

injury involved. The exercises need to include all planes of 
movement of the elbow, forearm, and wrist, with a bias 
towards active mobilisation, as muscular activation sta-
bilises the elbow, when compared to passive mobilisation 
alone [2][26]. As the elbow joint is especially prone to flex-
ion contractures, the primary objective is to establish full 
pre-injury extension as early as possible, .

The overhead position (▶Fig. 1), as described by Wolff 
and Hotchkiss [41] is the optimal mobilisation position to 
achieve this goal, as it optimises range of motion, as well as 
elbow joint stability, by the mechanisms described below.

This position has been demonstrated to maximise elbow 
stability by minimising ulno-humeral distraction, as seen 
radiologically by the drop sign of the ulna [2][24]. Ulno-hu-
meral distraction is most marked with the arm hanging 
dependent by the side, especially when wearing a cast or 
hinged elbow brace [24][25], possibly as a result of the 
weight of the cast. Exercises involving the arm hanging by 
the side should, therefore be avoided.

The overhead position also has the added benefits of min-
imising biceps electromyography (EMG) activity, which is 
often increased in the painful or stiff elbow [32], while en-
hancing triceps activity, thereby maximising elbow exten-
sion range. While the overhead position is suitable for the 
majority of individuals with conservatively managed elbow 
pathology ,it should only be used in immediate post-oper-
ative patients, where a triceps sparing surgical approach 
has been used.

Initially, active assisted flexion/extension, and pronation 
and supination of the forearm in flexion is performed, in 
the overhead position, with the contralateral upper limb 
providing support where needed. As soon as comfort al-
lows, the exercises are progressed to active movements 
without assistance. We do not use hinged elbow braces, in 
our practice, as they add no additional benefit to the heal-
ing tissues, and they have been shown to increase stress 
upon the very tissues, that we are trying to protect [25]. 

▶Fig. 1 The overhead elbow exercise, aimed at increasing joint mobility 
and stability. a Starting position. b End position. Picture by: © Val Jones

a b
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In our practice our patients are placed in a collar and cuff 
sling (▶Fig. 2), and given advice regarding the safe active 
range of motion for exercise, within the sling, which the 
sling being lengthened over 4 to 6 weeks after an elbow 
fracture or dislocation, to increase extension, as well as 
performing the overhead exercises, in their “safe zone” 
on a regular basis. Athletes are also encouraged to active-
ly use the hand for functional activities such as eating etc 
on the affected side, as the wrist flexors and extensors are 
dynamic stabilisers of the medial and lateral side of the 
elbow, respectively [30].

Care should also be taken during everyday activities to 
protect healing structures. With lateral ligament injuries, 
varus stresses such as shoulder abduction with elbow ex-
tension should be avoided initially, and with medial liga-
ment injuries, positions of combined shoulder abduction 
and external rotation are contraindicated because of the 
increased valgus stresses placed upon the elbow.

It is of great importance that any exercise or alternative 
techniques used in this stage produce minimal pain, as 
neuropeptides, such as Substance P involved in pain trans-
mission, can be associated with increased myofibroblastic 
activity in the elbow joint capsule [29], predisposing an in-
dividual to developing elbow joint capsular contractures. 
Supplemental manual therapy in the form of mobilisations 
with movement (MWM) may also be used with great ef-
fect in modulating pain and increasing range of motion in 
the early phase (▶Fig. 3).

A possible explanation for the beneficial effect , of MWM’s, 
is that the elbow is poorly innervated in terms of articular 
proprioceptors, and gains most of its proprioceptive feed-
back from cutaneous receptors or muscle spindles [12]
[21]. Cutaneous stimulation via a hands-on approach or 
the use of a simple compression tubular bandage during 
exercises may therefore, help improve proprioceptive 
input in the injured elbow. In elbow tendinopathy applying 
MWM or the use of an elbow sleeve, or tubular bandage, 
has been shown to have a demonstrable effect on decreas-
ing pain and increasing proprioception during symptom-
atic activities, e. g. grip [4].

Activation of muscles
During the immediate motion phase, focus is also placed 
on voluntary activation of muscles to reduce muscular 
atrophy. Isometric exercises of the major muscle groups 
in the elbow, forearm and wrist are performed, and have 
been shown to place no additional strain on healing lig-
amentous grafts [6]. Contractions are performed at 
the common flexor pronator and the common extensor 
groups, which are secondary stabilisers of the medial and 
lateral compartments, respectively [30]. Other dynamic 
stabilisers, of the elbow, including triceps, biceps and an-
coneus, are also targeted (O’Driscoll et al 2000). From both 
EMG and anatomical studies, anconeus appears to be a lat-
eral elbow stabiliser, especially in the lateral ligament de-
ficient elbow, co-opting the ulna to the humerus and re-
ducing postero-lateral rotatory displacement [3][5][28]. 
Isometric elbow extension activities can facilitate ancone-
us contraction, even when the elbow is immobilised in a 
plaster cast or splint, which can then be progressed to iso-
tonic extension activities, once mobilisation is permitted.

▶Fig. 2 Collar and cuff sling (Blount-sling). Picture by: © Thieme

90°

▶Fig. 3 Mobilisation with movement of the elbow joint. 
Picture by: © Val Jones



21Jones Val. Rehabilitation of the  ... Sportphysio 2022; 10: 18–25 | © 2022. Thieme. All rights reserved.

Isometric contractions may also have the additional ben-
efit of reducing pain via a generalised, centrally induced 
pain inhibitory response. The magnitude of this effect in-
creases with contractions of longer durations, of moderate 
or above intensity (40–50 % MVC) and is not constrained 
to the exercising limb [27]. Therefore, isometric contrac-
tions of the contralateral limb could also be considered. 
Exercising the contra-lateral upper limb including the fore-
arm, may also have an effect on maintenance of muscle 
cross sectional area and cortical representation of the in-
jured upper limb, via the principle of cross-education [34].

Other considerations at this stage, if treating an athlete 
post-surgery, is what condition were muscle attachments, 
at the time of surgery, or the site of surgical incision used. 
For example, in cases of elbow instability, detachment of 
the common flexor or common extensor origin can be 
seen, which requires surgical repair. This repair needs due 
consideration, before resistance work is undertaken. For 
example, a lateral surgical incision with refixation of the 
common extensor origin would delay implementation of 
resistance exercises for the wrist and finger extensors.

It is vital not only to concentrate on the upper limb, but 
also on the whole kinetic chain at this early stage, the ki-
netic chain being a specific sequence of movement which 
allows efficient accomplishment of a task. Injuries or ad-
aptations in remote areas of the chain can cause problems 
not only locally, but also distally, as joints such as the elbow 
compensate for lack of force production and energy de-
livery through more proximal links such as the trunk and 
lower limb .Therefore, in this early stage whilst the elbow 
is recovering, leg and trunk exercises involving sport-spe-
cific activation patterns can be initiated, so that the base 
of the kinetic chain is ready for the intermediate phase of 
rehabilitation.

Education
Consideration also needs to be given not only to physi-
cal factors affecting outcome, but also psychological fac-
tors , that may have a direct impact on an individual’s 
elbow function, following trauma. Jayakumar et al [23] 
demonstrated that fear avoidance and self-efficacy beliefs, 
in the first 4 weeks after a distal humeral fracture, were 
the strongest predictor of elbow joint limitation, rather 
than physical factors such as injury classification, up to 
9 months after injury. Patient education and reassurance, 
to overcome fears related to mobilisation, within the first 
month of injury, may therefore enhance recovery after 
elbow trauma.

Phase 2: Intermediate stage
This stage of the rehabilitation programme is commenced 
when the patient has achieved a return to 90 % pre-inju-
ry range with minimal pain and tenderness, and good 
strength of elbow and forearm musculature [40], usually 

at four to six-weeks post injury or surgery. Shoulder flex-
ibility and shoulder and scapula strength is addressed at 
the intermediate stage. Loss of total shoulder rotation-
al range has been shown to place strain on medial elbow 
structures during throwing [15].

Systematic strenghtening
Elbow extension and forearm pronation is of particular 
importance for effective performance in throwing sports 
[40]. Local strengthening exercises are progressed to iso-
tonic contractions, beginning with concentric work and 
then on to eccentric movements with emphasis placed 
on the secondary stabilisers. With medial compartment 
symptoms, emphasis should be placed on the flexor pro-
nator mass, especially flexor carpi ulnaris which in anatom-
ical and EMG studies have been shown to contribute to val-
gus stability by reducing forces placed on ulnar collateral 
ligament during throwing [31][33]. With lateral compart-
ment instability, emphasis should be placed on the wrist 
extensors and anconeus.

The kinetic chain can also be incorporated into exercises 
programmes, with resisted overhead elbow extension ac-
tivity, incorporating the lower limbs (▶Fig. 4).

TENDINOPATHY
With tendinopathy, the key goal is improving the 
capacity of the tendon and muscle to manage load. 
Strengthening options, such as isometric and isoto-
nic exercises, as well as heavy slow resistance work, 
all share a common goal of gradually increasing 
load, whilst carefully monitoring pain [14]. Isometric 
strengthening exercises, i. e. holding the wrist in 
a neutral position for prolonged periods, whilst 
pushing/pulling, may prove especially beneficial as 
they mimic the functional activation of the short 
wrist extensors.

a b

▶Fig. 4 Resisted overhead extension incorporating the kinetic chain. 
a Starting position. b End position. Picture by: © Val Jones
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A progressive loading approach for lateral elbow 
tendinopathy has been supported by clinical trials 
with medium to long-term benefits seen, compared 
with pharmacological and electrotherapy interven-
tions [7][39].There is also gold standard evidence 
that, when compared with a ‘wait and see’ approach 
or physiotherapy treatment, steroid injection should 
be avoided in the management of lateral elbow 
tendinopathy as it predisposes an individual to in-
creased risk of recurrence [8][13]. The evidence for 
counterforce bracing in lateral elbow tendinopathy 
is limited, but research indicates it may have a short 
term effect on pain free grip strength and elbow 
joint proprioception in certain individuals [4][8].
In the case of lateral elbow tendinopathy, global 
weakness has been found in the whole of the 
affected upper limb,, therefore a global upper limb 
strengthening programme should be incorporated, 
into an athletes programme, as well as localised 
wrist extensor strengthening work [1].

Mobilisation
As previously mentioned, care should be taken following 
elbow instability or medial ligament repairs, with stretches 
at extremes of glenohumeral external rotation to avoid val-
gus stress, to the healing medial ligament complex. With 
lateral ligament injuries, long lever work with the shoulder 
abducted, should be avoided in the short-term, to avoid 
excessive varus stress on the healing lateral ligament com-
plex. It is essential that the individual is carefully assessed 
to ensure that any deficit, whether motion or active control 
of the upper quadrant, is managed appropriately. With re-
gard to shoulder and scapula strength [16][40], the throw-
ers 10-strengthening programme has been designed from 
EMG evidence to illicit the muscular activity most needed 
to provide upper-limb dynamic stability and can be incor-
porated easily into an athlete’s rehabilitation programme. 
This programme has demonstrated an increase in throw-
ing velocity after six weeks [19][37].

Phase 3: Late-stage rehabilitation
The ultimate aim of late-stage rehabilitation is to pre-
pare the individual for a return to sport with confidence, 
and with as minimal risk of injury as possible. In order to 
achieve this, full concentric and eccentric strength, power, 
endurance, and control must be achieved throughout the 
upper quadrant and kinetic chain.

The physical criteria suggested to progress to this stage 
[40] include

 ▪ Minimal or no pain
 ▪ Near full active range of motion
 ▪ Strength – 70 % of the contra-lateral upper limb

 ▪ Less than 15 % impairment on a functional score such 
as QuickDASH

It is essential that the stage of healing is considered spe-
cifically for the injured tissue type, and that the tissue in-
volved is theoretically considered to have achieved a suf-
ficient degree of repair or stability. Depending on the in-
dividual and the particular tissue type, progression to late 
stage rehabilitation will usually commence between seven 
and twelve weeks post-injury or surgery.

Progression
Late-stage rehabilitation will continue until the individual 
successfully returns to competitive sport, which may take 
up to a year following ligament reconstruction with short 
periods of throwing, starting at three months post-inju-
ry/surgery. The specific exercise programme is also pro-
gressed with gradual increases in resistance, an increase in 
muscle work through a wider ROM, and a steady increase 
in lever length. The programme should gradually become 
more dynamic, with a reduction in predictability and an in-
crease in weight-bearing exercise and activities. Plyomet-
ric exercise and controlled impact work should also com-
mence at this stage.

Adress deficits
It is also vital at this stage to address any deficits or ongo-
ing problems in terms of ROM, such as a lack of elbow ex-
tension and/or flexion, by returning to the basics of earli-
er stages of rehabilitation, such as overhead mobilisation 
exercises to regain elbow range.

Studies show a decrease in neuro-muscular control, kin-
aesthetic detection, strength and throwing accuracy are all 
associated with muscular fatigue, and an increased risk of 
injury, therefore exercises to promote endurance are a key 
component of this stage [11][16], Endurance drills using 
lower weights and higher repetitions may preferentially 
load the key muscle groups required in overhead sport.

Overhead rehabilitation – exercise specifics
The biceps are important stabilisers during the fol-
low-through stage, so elbow flexion exercises are pro-
gressed to emphasise eccentric control as this prevents 
pathological abuttal of the olecranon in the olecranon 
fossa. In addition, as the triceps are seen to be involved 
during the acceleration phase of throwing, concentric tri-
ceps activity is emphasised through exercises (▶Fig. 5) 
that can be progressed in the supine position from both 
arms to single arm throw. Load can be increased by sub-
stituting a light football or gym ball with a medicine ball.

Resistance exercises should closely simulate the demands 
of the athlete’s specific sport, e. g., the throwing athlete 
or tennis player may benefit from the Advanced Throwers 
Ten Programme. This incorporates exercise and movement 
patterns specific to the throwing motion and utilise the 
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principle of co-activation, high level neuromuscular con-
trol, dynamic stability, endurance and coordination that 
are vital in the overhead athlete. For swimmers, however, 
Swiss ball exercises performed in the prone position with 
the feet off the floor may offer activity more specific to the 
demands of this particular sport.

Plyometric exercises
Plyometric exercises, can be a beneficial form of functional 
exercise for training the elbow, and have been shown to in-
crease throwing and service action speeds, increase elbow 
extension power and improve measures of proprioception 
and kinaesthesia. The key concept of plyometric exercises 
is in the stretch of the musculotendinous unit, immediately 
followed by shortening, with the stretch-shortening cycle 
enhancing the ability of the musculotendinous unit to pro-
duce maximum force in the shortest time. It has been sug-
gested that, for an athlete to gain maximum benefit, plyo-
metric exercises should be performed in conjunction with 
other forms of strengthening programmes. Initially, plyo-
metric exercises are performed with both upper limbs, i. e. 
chest pass, side pass and over-head football throw in the 
standing or supine position.

Patients are then progressed to one-handed throwing in 
the 90/90 position, and specific plyometric drills are intro-
duced for the forearm musculature, including wrist flips, 
wrist snaps and extension grips.

Contact sport rehabilitation
For individuals who wish to return to contact sports such 
as rugby, it is vital to address impact work at this stage. 
Previous studies have shown that increased muscle acti-
vation patterns of the elbow and wrist during forward falls 
increase the transition of force through the forearm [9]. 
With practice, individuals can select the upper extremity 
posture, allowing them to minimise the effects of impact.

Phase 4: Return to sport
To progress to this stage the athlete should have attained, 
as suggested by Wilk et al [40]:

 ▪ full ROM with no pain or tenderness
 ▪ developed good strength, endurance and stability of 

the upper extremity and scapula
 ▪ have an outcome score of 0 % disability on Quick-

DASH or an equivalent outcome measure
 ▪ knowledge of their individualised home exercise pro-

gramme

Traditional exercise programmes cannot reproduce speed 
or joint forces generated in sport. The only way to mimic 
these is to practice the sport concerned. Interval training 
programmes are progressive, sport-specific regimes that 
have been described for swimming, golf, tennis and throw-
ing sports to gradually expose an athlete to the demands 
they will experience upon return to sport.

Interval sports programme (ISP)
At the start of an interval training session, an athlete’s 
strength and flexibility are measured with an expectation 
that the individual maintains these levels at 90 %, follow-
ing execution of the programme. The ISP should prog-
ress through four distinct stages: return to sport, basic, 
advanced, and simulated competition. The amount of 
time spent at each stage is dictated by the type of inju-
ry/surgery athlete has sustained as well as any symptoms 
in response to the programme. If, at any stage, the ath-
lete experiences pain with or after activity, a reduction in 
strength or range of motion, or if they have generalised 
upper limb soreness lasting more than 24 hours, they 
should remain at that stage until symptoms resolve.

The throwing interval programme gradually increases the 
number, intensity and type of throw, which are all pro-
gressed gradually to minimise the risk of overload at the 
elbow. Throwers generally begin with shorter distances 
at 50 % throwing intensity, increasing to 100 % over a four 
to six-week period. However, the athlete must be educat-
ed upon the importance of following a structured regime, 
as previous studies have demonstrated that athletes sig-
nificantly underestimate the amount of effort they utilise, 
thus predisposing themselves to potential injury.

Rehabilitation will continue, until the individual success-
fully returns to sport. This is a process that, depending on 

▶Fig. 5 Concentric triceps activity; exercises in a supine 
position with the use of a gym ball. The patient throws 
the exercise ball vertically upwards, analogous to a chest 
pass. The ball is caught by the therapist. The load in-
creases if a heavy ball is used. Picture by: © Val Jones
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the type/site of injury and its management, with frequent 
communication between the athlete, coaching staff and 
rehabilitation team to offer long term support until return 
to competition, and to reduce the risk of injury.

Injury Prevention
The most important tenants of the prevention programme 
are education, identification of at-risk athletes, full reha-
bilitation of past or current injuries, and monitoring ath-
letes for the development of warning signs for injury. Ath-
letes with a previous history of tendinopathy should be 
given a controlled tendon loading programme to be fol-
lowed throughout the off season to prevent any reduction 
in tendon load. Returning to pre-season training, the pro-
gramme should include appropriately spaced and grad-
uated increases in loading. In the absence of such strat-
egies, an athlete will be predisposed to a reactive tendi-
nopathy upon resumption of full training and competition 
activities.

TAKE HOME MESSAGE
 ▪ The aims of rehabilitation following injury/

surgery is vital to restore normal athletic function 
and to return an individual to sport, as quickly 
and safely as possible.

 ▪ Rehabilitation needs to follow a phased approach 
in order to ensure healing tissues are protected, 
and progression from one stage to another is 
criterion based rather than based upon strict 
timelines.

 ▪ To gain optimal results the programme needs to 
be tailored specifically to the individual and their 
sport, and focus not only on the upper limb, but 
on the whole kinetic chain.
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