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Abstract
Shoulder arhtroplasty is the third most common joint replacement surgery after the knee and hip. There are three different 

types of surgery, total shoulder arthroplasty, reverse total shoulder arthroplasty and hemiarthroplasty, each being better suited 
for an array of affections. Following a rehabilitation program after surgery helps the patient regain confidence and return to 
his daily life activities. The program is structured in phases with goals that allow a better management of the recovery process.
Exercise therapy begins with passive exercises that gradually progress with an improved range of motion towards active train-
ing that gradually returns the patient to his former activities. Studies suggest that most patients used to practicing sports before 
surgery are able to gradually return to practicing them after surgery with some guidance from the specialist. This article aims 
to provide recommendations for shoulder rehabilitation after arthroplasty by reviewing and joining strategies and protocols 
used in recovery programs.
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Introduction
A functional shoulder is completely necessary for a 

certain grade of independence. Otherwise, simple activities 
of daily living, such as washing or cooking can become 
strenuous and can hinder the patient’s self care. In a lot 
of working environments, employees are required to use 
physical strength in daily tasks, where a shoulder mobility 
and muscular strength deficit can leave the worker unable 
to perform his duties.

Shoulder arthroplasty is one of the most common joint 
replacement surgeries worldwide. It is used as a solution 
for glenohumeral osteoarthritis in patients with severe pain 
and loss of function where conservative treatment is not 
sufficient (Kraus et al., 2014).

Following a rehabilitation program after surgery is 
mandatory in order to achieve a fully functional joint. 
Through the rehabilitation program, the patient ideally 
gains a full range of motion with better strength and 
stability of the joint. The pain and swelling are also 
diminished after exercise. Following physiotherapy and 
exercise recommended by a professional, the patient can 
gain confidence that helps him gradually return to his/her 
daily life activities.

The first shoulder replacement implant was 
manufactured in France from platinum and rubber and it 

was used in the first glenohumeral arthroplasty performed 
by the surgeon Jean Penn in 1894. Shoulder replacement 
surgery is indicated in patients with afflictions such as 
primary osteoarthritis, posttraumatic arthritis, osteonecrosis 
and severe fractures of the proximal humerus. There 
are three types of surgeries for shoulder replacement: 
hemiarthroplasty, total shoulder replacement (TSA) and 
reverse shoulder arthroplasty (rTSA) (Wilcox et al., 2005).

Shoulder arthroplasty types
a) Hemiarthroplasty
Through hemiarthroplasty the proximal side of the 

humerus is replaced with a round cup held in place by a 
stem. The procedure is indicated when only the humerus 
is affected or when the glenoid part of the scapula is not 
suited for a prosthesis. Hemiarthroplasty is indicated in 
osteonecrosis of the humeral head where the glenoid is not 
affected, fractures of the proximal humeral bone without 
the implication of the glenoid, reumathoid arthropathy and 
cuff tear arthropathy.

Another option would be the use of resurfacing 
implants. These are components that are not fixed through 
stems, they are cemented or coated with hydroxyapatite 
and are used to reproduce the round side of the humeral 
head in order to grant the joint a physiological function. 
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The resurfacing implants can be used in patients with 
proximal humeral deformities that would normally need an 
osteotomy. In this case the revision surgery would be easier 
and the bone somehow spared; however, good stability is 
difficult to achieve (Sanchez-Sotelo, 2011).

b) Total shoulder arthroplasty
Total shoulder replacement is a type of surgery where 

both the humeral head and the glenoid are replaced by a 
metal and polyethylene prosthesis, it is a ball and socket 
replacement. The indication for this type of surgery 
is primary osteoarthritis, after severe bone trauma, 
osteonecrosis with the affecting of the glenoid cavity and 
inflammatory joint disorders (Sanchez-Sotelo, 2011). The 
humeral prosthesis consists of a head-like component 
attached to a metaphyseal stem that can be cemented with 
polymethylmethacrylate or press fit. Bone density and 
various factors are taken into consideration when choosing 
between the two aforementioned. The glenoid prosthesis 
used in total shoulder replacements are polyethylene 
implants with a keel used for the insertion in the glenoid 
side of the scapula and fixed with polymethylmethacrylate 
(Gregory et al., 2007). According to the current literature, 
total shoulder arthroplasty is better suited for osteoarthritis 
and rheumatoid arthritis in terms of functional 
improvements and pain management (Sanchez-Sotelo, 
2011).

c) Reverse total shoulder arthroplasty
Reverse shoulder arthroplasty is a type of surgery 

where a prosthesis replaces the glenohumeral joint while 
reversing the components of the joint, a polyethylene 
socket is placed on the humerus replacing the head, and a 
round metal glenosphere is inserted in order to replace the 
glenoid cavity (Gregory et al., 2007). The main indication 
for rTSA is a deficiency in the rotator cuff such as cuff 
tear arthropathy. Reverse shoulder arthroplasty surgery is 
also used in inflammatory arthritis with cuff tear, proximal 
fractures of the humerus, reconstruction after resection of a 
tumor or failed TSA (Sanchez-Sotelo, 2011).

d) Complications
Some of the complications that follow shoulder 

arthroplasty are infections, instabilities and periprosthetic 
fractures. Although the infection rates are relatively low, 
they can still be found after surgery in patients showing 
no abnormalities in symptomatology or blood tests. 
Microorganisms such as Propionibacterium acnes (a gram-
positive commensal bacterium that thrives in anaerobic 
conditions) may be at fault according to Sanchez-Sotelo 
(2011). The treatment of choice is two-stage implantation 
for deeper infections. Most of the instability cases are 
secondary to a combination of factors such as soft tissue 
imbalance and an undesirable positioning of the prosthesis 
components (Ratajczak et al., 2019). When the instability 
at fault is anterior, there is usually a deficient subscapularis 
muscle and an allograft with pectoralis major may be 
required because of a high rate of failure associated 
with regular tendon repair. Retroversion of the humeral 
component or glenoid component could be the cause for 
posterior instability and it usually requires a revision with 
tensioning of the rotator cuff and the posterior capsule 

(Sanchez-Sotelo, 2011). 
Superior instability seems to be associated with a tear 

or a failed repair of the rotator cuff. The cause may also be 
an imbalance between a strong deltoid muscle and a deficit 
of the rotator muscles, which indicates the need of exercise 
therapy to strengthen the rotator cuff after surgery. Inferior 
instability appears in patients with proximal humeral 
fractures and TSA revision. Restoring the humeral length 
and a well balanced deltoid tension could stabilize the joint. 
Neural injuries such as brachial plexopathies consisting of 
neuropraxia can occur; the treatment is usually conservative 
with good results (Wirth & Rockwood, 1996). 

Periprosthetic fractures may appear during or after 
surgery. The fractures situated in the humerus distal to the 
tip of the implant could be treated orthopedically, otherwise 
surgical methods are needed to ensure stability of the 
fracture with osteosynthesis materials and a revision of the 
prosthesis. The glenoid component seems to be more prone 
to instability and pain, with a higher rate of radiographic 
glenoid loosening. Glenoid components may be changed if 
there is enough healthy bone left (Sanchez-Sotelo, 2011).

Rehabilitation program phases
The specialist who develops the rehabilitation program 

must take into consideration the comorbidities of the patient 
and the type of surgery that was performed. For regular 
total shoulder arthroplasty (TSA), subscapularis integrity 
is necessary for a full rehabilitation, while for reverse total 
shoulder arthroplasty (rTSA), subscapularis integrity is not 
that critical. In rTSA, soft tissues need less protection, so 
the rehabilitation process used will be more aggressive in 
order to show a faster recovery. However, complications 
such as stress fractures and dislocation seem to be higher 
for rTSA, indicating the need for a more calculated 
approach (Bullock et al., 2019). The joint replaced using 
the rTSA technique seems to dislocate during a complex 
movement such as abduction with extension and internal 
rotation (hand behind back). The greatest vulnerability 
after rTSA is inferior and anterior instability, which must 
be taken into consideration while elaborating the program. 
There is a discussion if the rehabilitation program should 
start immediately after surgery or if the arm with the 
prosthesis should be held in a sling for a couple of weeks. 
Most specialists indicate the use of a sling in order to 
protect the joint with the prosthesis from dislocation or 
loosening (Boudreau et al., 2007).  However, recent studies 
showed that there is no significant difference between 
starting the rehabilitation program right away after surgery 
or holding the arm in a sling for 6 weeks without passive 
or active movements followed by a rehabilitation program 
(Edwards et al., 2018). Studies suggest that strength and 
functional scores can be correlated with the size and fatty 
infiltration of the deltoid muscle; also, reducing atrophy in 
the deltoid muscle leads to improved function after surgery 
(Buchmann et al., 2019).

Most rehabilitation protocols are set in stages or phases. 
Phase zero is defined as a short period before surgery and 
it is used to instruct the patient in the after surgery care 
and exercises. The next phase represents the immediate 
after care following the surgery, where passive movements 
are used in order to reduce edema and restore some degree 
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of function of the joint. Through phase 2, the patient is 
expected to perform active assisted exercises in order to 
reeducate muscles. In phases 3 and 4, the main focus is on 
active strengthening exercises and regaining a full range of 
motion, thus granting the joint more stability and function.

Although the aftercare is the main focus of the 
rehabilitation program, the patient should be instructed 
before surgery. In phase 0, the physician explains the 
procedures in order to prepare the patient for the procedure. 
During this stage the patient is instructed in the exercises 
and the aftercare that is needed for full recovery, also 
gentle stretching of the soft tissues that were restricted by 
the affected joint (Seitz & Michaud, 2012).

Phase 1
Phase 1 lasts 6 weeks according to most shoulder 

rehabilitation programs. The rehabilitation process starts 1 
day after surgery. In this phase, the hygiene of the surgical 
site is very important in order to prevent infection and the 
patient starts passive exercises in order to acquire a gradual 
range of motion (ROM). Patients that had rTSA surgery 
after a revision or a failed TSA will require a longer 
immobilization in a sling in order to acquire greater bone 
density; Boudreau also recommends a delay in starting 
the passive movements, for 3 to 6 weeks in this case. For 
patients with rTSA surgery and deltopectoral surgical 
approach, their indication is to start exercise therapy after 
the interscalene block has been resolved with PROM at 
very low intensity (Boudreau et al., 2007).

Most surgeons indicate the use of a sling for protection 
during this phase; however, C. Payne indicates using a 
brace to allow the anterior capsule and subscapularis time 
to heal. The brace can be removed for non-aggressive 
exercise and bathing. After rTSA or revision surgery there 
is a lack in rotator cuff that demands careful positioning; 
while the patient is lying on his back, pillows must be 
placed under the arm in order to avoid excessive extension. 
On day 1 after surgery, the recommendations are active 
movements in joints such as fingers, wrist, elbow and neck. 
The therapist must find a safe range of motion zone where 
the patient can gradually perform exercises in order to 
avoid complications (Payne et al., 2015). Internal rotation 
is not indicated in the first 6 weeks due to a high risk of 
dislocation. Hyperextension must also be avoided for the 
same reason. External rotation should gradually progress to 
20-30º in the scapular plane, but if the subscapular muscle 
has been repaired, external rotation must be restricted 
(Boudreau et al., 2007; Payne et al., 2015). Flexion can 
be performed passively in the scapular plane in order to 
gradually reach 90º, but the level of discomfort for the 
patient must be taken into consideration at all times. In 
rTSA, the rotator cuff is deficient and the stability of the 
joint is conferred by the deltoid and periscapular muscles. 
Through isometric exercises the stability of the joint is 
greater. Isometric exercises performed at a submaximal 
and pain-free level can start 4 days after surgery for the 
deltoid and periscapular muscles with the humerus fixed 
in the scapular plane. After 3 weeks the flexion can be 
gradually increased to 120º and after 6 weeks flexion can 
reach 140º according to Boudreau. Passive external rotation 
can be progressed to 30-45º while taking into consideration 

the limitations of the possible subscapularis repair during 
arthroplasty. Passive internal rotations should start after 6 
weeks, but an abduction of 60º in the scapular plane must 
be added in order to avoid adduction and a high risk of 
dislocation. 

Cryotherapy is recommended in this phase in order 
to reduce pain, spasm of the muscles and inflammation 
(Boudreau et al., 2007). Pain is reduced when the soft 
tissues reach 16 to 18º. In a study conducted by KP Speer 
on the effects of cryotherapy on postoperative shoulder 
pain, pain was less severe during the night after surgery for 
the cryotherapy group, with less medication used, and by 
day 10 the patients in the cryotherapy group reported less 
swelling and pain through shoulder movement exercises 
(Speer et al., 1996).

Training can commence the first day after surgery, 
with pendulum exercises supervised by the therapist that 
allow a gradual wider circular movement through the 
joint without active movement. The patient is required to 
flex the abdomen on the thighs at ~90º and allow the arm 
to dangle relaxed with the fingers pointing towards the 
ground and use his body by swaying to the front, back and 
sides in order to passively move the arm. The second day 
following  surgery, another exercise can be added where a 
pulley is used with the healthy arm in order to elevate the 
affected arm as high as possible in accordance with pain. 
During the third day, the patient can start external passive 
rotation exercises using a rod and exercises that use gradual 
supination of the forearm with rotation and elevation of the 
injured arm by using the healthy arm for assistance (Seitz 
& Michaud., 2012). 

The patient can progress to phase 2 after 6 weeks if 
he can tolerate passive range of motion exercises (PROM) 
and has achieved at least 90º passive flexion in the scapular 
plane, 45º passive external rotation and 60º passive internal 
rotation measured at 30º abduction in the scapular plane 
(Wilcox et al., 2005).

Phase 2
The second phase of the rehabilitation program for 

shoulder arthroplasty starts after 6 weeks and lasts for 
another 6 weeks. Payne suggests taking an X-ray before 
starting the second phase if bone quality was lacking prior 
to surgery; this indication is more common after revision 
surgery in order to ensure good bone integration of the 
implant. Using the arm for activities in front of the body 
is indicated, but the patient should avoid movements that 
require excessive extension. In order to avoid instability 
the indication starts with active assisted exercises and 
gradually progresses to active exercises. External rotation 
should be encouraged even in rTSA because it helps 
develop the posterior side of the deltoid and teres minor 
which helps with returning forward flexion to neutral 
position. According to Payne, through clinical experience, 
the patients who are unable to elevate (flex) the arm to a 
90º angle respond poorly to eccentric deltoid programs. 
Contractures in the glenohumeral and periscapular area 
can lead to pain and an inability of the deltoid to contract 
accordingly.

During the rehabilitation process, the specialist might 
encounter a compensatory response that the patient 
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developed in order to perform certain tasks using the 
injured shoulder. This can result in a difficulty to recruit 
the muscles required for a complex movement. Payne 
recommends using functional electric stimulation (FES) in 
order to stimulate recruitment of the muscles by altering 
the sensory input. Functional electric stimulation is usually 
used in nervous affections such as plegia, but it may help 
before and after surgery in patients with weak deltoid 
muscle.

After surgery the patient can experience pain of different 
causes that range from inflammatory response after the 
traumatic event to infection that may hinder the results 
of rehabilitation; an X-ray and blood tests may indicate 
the cause. A type of pain that concerns a rehabilitation 
specialist is diffuse pain caused by ischemia in the deltoid 
or the rotator cuff muscles, usually caused by tension in the 
soft tissues or a slight mismatch of the implant. The pain 
must be differentiated from the one that irradiates from the 
cervical spine due to bad posture or insufficient tonus in the 
scapular elevator muscles. The solution for these problems 
can be kinesio-taping or shoulder support (Payne et al., 
2015).

The goals for phase 2 are restoring dynamic shoulder 
stability by using rotator cuff and periscapular muscles. 
Elevation of the arm while standing is the end goal of the 
second phase (Seitz & Michaud, 2012); the patient should 
gradually progress from active assisted exercises to active 
exercises in order to allow the joint to accommodate to 
the new program and avoid complications. Active assisted 
and active exercises should be performed with the scapula 
stabilized and the arm in supine position. Active assisted 
and active exercises that require internal and external 
rotation should start after 8 weeks at a submaximal level 
to allow the teres minor and subscapularis muscle time 
to heal. Starting internal and external active assisted and 
active rotation exercises sooner than 8 weeks could tear 
the muscles in the rotator cuff that were repaired during the 
intervention. Rotation exercises should be performed in the 
plane of the scapula (Boudreau et al., 2007). 

Seitz recommends training in water for a more 
fluent transition between active and passive exercises. 
Exercises in water make for a more synchronized use of 
the muscles surrounding the joint and an easier way to 
adapt the movements necessary for elevation, rotation, arm 
positioning that will be later used in a normal environment. 
As the patient progresses, paddles can be added in phase 3 
for more resistance during the training (Seitz & Michaud, 
2012). In the beginning, the exercises could use a type of 
support such as a chair, a table or an inflated exercise ball 
where the hand is sliding on the table/chair or rotating the 
ball forward while keeping contact with its surface. In 
order to use and isolate internal or external rotator muscles, 
the patient’s shoulder girdle and arm should be supported; 
for sitting in bed in supine position he must support his 
scapula, arm and elbow on the bed’s surface and maintain 
a 90º elbow flexion while performing internal and external 
rotation at a submaximal level/ for sitting on a chair 
position he needs a table at elbow height where he should 
rest his elbow and perform the rotation exercises (Payne et 
al., 2015). A type of exercise used in the beginning of the 
phase consists of passive elevation using a pulley, followed 

by an active contraction for lowering the arm. Another type 
of exercise is lifting the arm in supine position with the 
elbow flexed, making it easier for the patient to elevate the 
arm because the center of gravity is closer to the fulcrum 
of the glenohumeral joint and thus, less force is required. 
Passive exercises are recommended in order to stretch the 
soft tissues. Exercises could include doorway stretching 
and stretching while the patient is holding on to a chin-up 
bar and is slowly squatting (Seitz & Michaud, 2012).

During this phase, isotonic exercises for deltoid and 
periscapular muscles should be added to the isometric 
ones. While performing posterior deltoid training, the 
patients must avoid extension higher than neutral due to 
the risk of placing strain on anterior tissues. When starting 
the isotonic strengthening exercises, a program with low 
weight and high repetition is recommended. Isotonic 
training for the glenohumeral joint should commence only 
if the mechanics and active range of motion exercises in 
the entire shoulder girdle are adequate (Boudreau et al., 
2007).

The patient can progress to the 3rd phase of the 
rehabilitation program if he can tolerate active assisted 
exercises and has achieved a passive flexion of 140º in the 
scapular plane, passive external rotation of 60º, passive 
internal rotation of at least 70º (the measurement must be 
done in the plane of the scapula with abduction of 30º) 
and is able to elevate the shoulder to 100º through active 
movement (Wilcox et al., 2005).

Phase 3
Phase 3 begins at ~12 weeks after surgery, but only if 

the patient can perform passive exercises, active assisted 
exercises and active exercises at an adequate level. The 
patient must also be able to contract isotonically each portion 
of the deltoid and periscapular muscles while maintaining 
appropriate shoulder mechanics. The goals of this phase 
are increasing patient’s independence and strength in the 
arm while retaining good shoulder mechanics and painless 
movement in the joint (Boudreau et al., 2007).

The recommended exercises are those that include a 
higher number of repetitions with lighter weight; elastic 
bands with increasing weight load or paddles for the water 
exercises can be used. The advantage of elastic training is 
that the patient can decide what level of strength he can use 
and can relax if it becomes too intense. Weight exercises 
should start only after the patient is accustomed to elastic 
bands or paddle exercises in water. The goals for phase 
3 are restoration of functional independence in daily life 
activities (Seitz & Michaud, 2012). Training of the deltoid 
with weight between 0.5-1.5 kg in supine elevation can 
commence at variable elevation degrees. Weight exercises 
with <1.5 kg is considered to provide good functional and 
strength outcome for patients following rTSA surgery, 
according to Boudreau et al. (2007). Training of the deltoid 
with weight between 0.5-1.5 kg in supine elevation can 
commence at variable elevation degrees (Wilcox et al., 
2005).

The patient can start active exercises with a light weight 
load in vertical or semi-reclined supine position (back of 
the chair at a ~120º angle). During this stage, daily activity 
tasks such as taking light housework or preparing food 
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can be introduced in the rehabilitation program in order 
to raise the patient’s confidence; however, repetitive use 
above shoulder level or heavy loads should be avoided for 
at least 6 months after surgery (Payne et al., 2015). The 
patient must be informed that lifting weights heavier than 
3 kg, sudden lifting and sudden jerking movements should 
be avoided because they could lead to injury.

Progressing to phase 4, the patient must tolerate active 
and strengthening exercises and has achieved active 
elevation in the scapular plane of at least 140º, active 
external rotation of at least 60º, active internal rotation of 
at least 70º and can elevate the shoulder to at least 120º 
(Wilcox et al., 2005).

Phase 4
In phase 4, the patient is expected to perform active 

range of motion exercises pain-free and must have an 
advanced degree of independence (Boudreau et al., 2007).

Exercises for strengthening, coordination and shoulder 
stability must be continued at home at least 3-4 times a 
week (Wilcox et al., 2005).

The goal in this phase is to gradually return the patient to 
his old hobbies. Exercises during stage 4 should incorporate 
overhead resistance, muscle balance and coordination in 
order to prepare the patient’s return to the tennis field, golf 
course, swimming pool (Seitz & Michaud, 2012).

Studies suggest that a high number of patients that 
undergo shoulder replacement surgery return to practicing 
sports after the rehabilitation program has been completed. 
There are different rates in returning to sports that can be 
correlated to the type of surgery performed. Following TSA 
the return rates are between 75-100%, for rTSA the rate is 
lower, 75-85%, while hemiarthroplasty (HA) surgery has 
the lowest rate of returning to practicing sports, 67-76% 
(Johnson et al., 2016).

The study also showed that most of the patients that 
practiced a sport are likely to be able to return to practicing 
it after shoulder replacement. Data shows that low-impact 
sports such as cycling, golf, swimming and jogging can 
be safely practiced by most of the patients (Johnson et al., 
2016). A study conducted by McCarthy reveals that on 
average patients doubled their time practicing sports after 
surgery and the sports most often performed were tennis, 
golf and swimming (McCarthy et al., 2008).                     

Even though HA seems to have a lesser impact on the 
structures and is less prone to implant failure, studies show 
that patients are less likely to return to sports in comparison 
to rTSA and TSA and that about 25% of patients are 
satisfied after 17 years of follow-up. TSA surgery seems to 
show pain relief superior to HA, a better range of motion 
and function; however, many surgeons permit returning 
to sports with fewer restrictions after HA surgery than 
TSA. Comparing rTSA with HA, the first one seems to 
provide a better range of motion and functionality, but HA 
is perceived to be safer than rTSA in terms of returning to 
sports. Most surgeons recommend higher restrictions after 
rTSA than HA.

Sports that require lower loads can be safely practiced 
after all types of shoulder replacement surgery, but for 
sports that involve a higher risk of falling or a higher load, 
the opinions and approaches differ (Johnson et al., 2016).

Conclusions
1. There are 3 types of arthroplasty, each being better 

suited for an array of disorders. Each shoulder replacement 
type has certain contraindications that the specialist must 
take into consideration when recommending exercise 
therapy.

2. Rehabilitation programs are set in phases or stages 
that have goals. Patients must reach certain goals in order 
to begin the next phase. 

3. Phase zero represents a short period of time before 
surgery that is used to instruct the patient on surgery and 
the aftercare.

4. Phase one starts next day after surgery. Emphasis is 
placed on adequate healing of the soft tissues surrounding 
the joint and gaining a suitable range of motion through 
passive exercises. Cryotherapy can be used to reduce 
inflammation, muscle spasm and pain. 

5. During phase two, active assisted exercises and 
active exercises are introduced in the training program. 
Exercises that strengthen the deltoid and periscapular 
muscles should be performed.

6. Phase three is focused on strengthening the shoulder 
muscles while maintaining good mechanics and pain free 
motion.

7. In phase four, the patient continues strengthening 
and coordination exercises in order to gradually return to 
his previous activities and hobbies.
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