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Repair and rehabilitation go hand-in-hand. Here is 
an account of the process of healing and how your 
rehabilitation reflects (and respects) the time frame 
over which healing has to occur.

The first phase: 
inflammation

Inflammation

6/52

Healing occurs in phases, which 
overlap somewhat, and which 
have not changed in millennia.

We can interrupt healing readily, 

but we cannot hasten it easily. The 

processes of healing always result in 

scar tissue, which is never as strong 

as the original tissue. The exception 

to this is in bone, where, over a long 

period of time, the eventual result 

of healing is restoration of normal 

bone structure (not necessarily in 

the correct shape or form, and the 

bone is never stronger than before). 

All healing starts with some 
form of inflammation.

Our treatment of injuries of the 

musculoskeletal tissues (including 

their recovery after an operation) 

has to respect the time frame 

for healing. We cannot push the 

tissues to perform faster than they 

can heal. If we try to do so, then 

further or recurrent and persistent 

inflammation will occur, leading 

to either failure of the tissues to 

heal adequately (so they are more 

readily damaged again, or do not 

heal at all), or excessive scarring 

will occur causing stiffness which is 

difficult to resolve.

Tissue repair starts with a period 

of inflammation, during which all 

the ‘ingredients’ for healing are 

gathered together in the place 

where healing is needed. First of 

all, bleeding occurs at the site of 

the damaged tissues, and then a 

blood clot forms. This serves two 

purposes: it stops further bleeding, 

and by producing a range of 

attractant chemicals and molecules 

it forms a focus for the next cells 

needed to promote healing. Other 

cells proliferate and take away 

damaged tissue, to provide a better 

environment for the new cells to 

migrate into. This period extends 

over approximately six weeks. 

The injured tissues need a chance 

to rest, so pushing the tissues to 

perform normal activities is not 

possible. However, tissues which 

should glide past each other must 

be encouraged to do so otherwise 

they tend to swell and stick 

together. Therefore, in injuries of 

joints and the surrounding tissues, 

early restoration of well-controlled, 

slow movement which does not 

cause pain is important. This is 

where your physiotherapist can help 

guide you after an injury or surgery. 
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The second phase: repair

Inflammation

Repair
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The early goal of rehabilitation is 
to avoid stiffness, while allowing 
the tissues to start to heal.

To do this we will help you:

• to maintain good posture

• to regain the movement 

of your shoulder and elbow 

(with assistance)

• to wean away from the 

sling support

• to manage your pain.

The resting period in the sling will 

help to manage this. You may also 

find changing posture throughout 

the day and moving from sitting, 

to lying, and walking will allow your 

body to adjust to the collection of 

fluid around the healing shoulder 

or elbow.

The hand and fingers can swell due 

to the position of the arm during 

the course of the day. If you let 

the arm dangle it will swell. The 

blood flow and return of blood 

in your arm is dependent on the 

hand pumping the blood back up 

the arm, and the use of the hand 

is limited at this stage, so there 

is a tendency for the forearm 

and hand to swell. This can be 

countered by pumping the hand 

like a fist, as explained to you by 

your physiotherapist. It can also be 

helped by keeping the hand slightly 

raised above the level of your 

elbow, resting on a pillow beside 

you if you are sitting.

Ice-packs applied to the shoulder 

can be very helpful to reduce the 

swelling, but must not be applied 

directly to the skin (when they can 

cause cold burns). A cotton pad or 

t-shirt between the skin and the 

ice-pack is a good way to benefit 

while not risking skin damage.

Inflammation is the process 
through which the appropriate 
cells, hormones, and other 
chemicals combine to form a 
soft glue (a blood clot in soft 
tissues and bone) which then 
forms a more stable basis for 
the building blocks of tissue 
repair to start to proliferate 
and organise themselves.

Proliferation of the cells for healing 

actually occurs very early on, 

starting on the third day after 

injury (or surgery), and peaks at 

about the end of the third week. 

It is a very busy period during which 

the wound changes greatly, the 

skin will heal to form a watertight 

closure over the deeper tissues 

which are still healing.

The way in which these building 

blocks (which are structural fibres 

randomly distributed within a 

supporting jelly-like matrix of cells 

and large protein-like molecules) 

begin to arrange themselves is 

partly promoted by how much 

movement and strain (change 

in length) the tissues undergo. 

We know that movement (which 

produces tension and compression 

forces within tissues) makes the 

cells respond to produce more 

structural fibre material and matrix, 

and also encourages the fibres to 

align better; establishing normal 

movement promotes optimal 

alignment of the fibres within 

the healing tissues. Too much 

movement at this stage can disrupt 

the healing, so the movement 

must be well controlled. The aim of 

this period is to promote the early 

repair of the tissues. It extends over 

approximately six to 12 weeks.

Pain can occur if the tissues are 

stretched too quickly or too much 

at this stage. Pain produces muscle 

spasms which are also painful 

(these are, in a sense, ‘protecting’ 

the injured part from its owner 

doing too much with it!). Guidance 

from your physiotherapist can help 

to avoid over-straining the healing 

tissues during this period.
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The third phase: remodelling

Inflammation

Remodelling

Repair
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The goal of rehabilitation in 
this second phase is to promote 
movement while protecting the 
fragile tissue of repair.

To do this we will help you:

• to commence light daily 

activities at waist level

• to become independent with 

personal activities of daily living 

such as personal hygiene

• to increase your cardiovascular 

exercise

• and, at the later stages, start 

to return to social activities such 

as driving 

• to start a phased return to work.

Once you are comfortable out of 

the sling, you can start to increase 

your activity around the house. 

Daily chores can become a good 

form of exercise, but must be 

moderated so that you are not in 

pain when doing them. Activities 

such as folding clothes, drying 

dishes, and preparing a meal 

are examples of safe exercises/

activities which encourage the 

muscles around your shoulder 

and arm to perform their normal 

motion. If your arm begins to 

ache, stop the activity and rest. 

Do not continue again until the 

arm has had sufficient time to 

settle back down. Initially, you 

might find that only one task a 

day is enough. Gradually build this 

up over weeks six to 12 so that 

by week 12 you are comfortably 

able to undertake social activities 

like driving.

Avoid activities which involve 

moderate levels of pushing, pulling, 

lifting, reaching, and repetition. 

Examples of these activities include 

gardening, ironing, hoovering, 

cleaning surfaces vigorously, 

climbing ladders, and other DIY 

jobs. Ask family or friends for help 

with these tasks during this phase.

By the end of phase two, you should 

be independent with personal care 

(washing and dressing). If you are 

still having difficulty with certain 

aspects, please discuss these with 

your physiotherapist.

‘The functional triangle’

The aim of the rehabilitation 

during phase two is for you to be 

able to place your hand on top 

of your head, reach behind to the 

small of your back, and across 

your body to your opposite armpit. 

We call this ‘the functional triangle’ 

as it encompasses the range of 

motion required to complete your 

personal care.

Ideally, you should be able to 

achieve the functional triangle 

before commencing phase three 

of your rehabilitation.

The healing tissues have 
formed a firm bond between 
the damaged and undamaged 
areas of your wound by the 
end of phase two. Under a 
microscope, this resembles a 
disorganised mass of strands of 
fibres within a maturing matrix, 
with cells which contribute 
to the health of the tissues 
scattered throughout.

Imagine the congealed mass of 

cold spaghetti in the bottom of a 

pan; it has form and shape and 

some strength, but if it is pulled in 

different directions it comes apart 

quite easily. It lacks strength in 

tension. Most of the tissues of our 

joints work for a large part of the 

time under tension, so this tissue 

does not have the resilience required 

for more demanding activities.

The third phase is all about 

reorganising this mass of tissue 

into a mature tissue which can 

undertake the actions demanded 

of it, repeatedly, and with strength 

and endurance. As the shoulder or 

elbow move more, so the tissues 

start to realign more, the matrix 

matures, and the healed tissue 

remodels; some elements of the 

healed tissue are taken away 

(they are not needed anymore) and 

other elements are laid down, so 

that the eventual tissue is a more 

recognisable structure (and, in the 

case of bone, virtually unrecognisable 

from the original structure).

Scar maturation is complete by 

approximately six months after injury 

or surgery. At this time the wound 

is at its tightest, and the next part 

of the remodelling response now 

helps to reduce the stiffness of 

tissues naturally.

If the tissues are not relaxing or 

releasing at this period of healing, 

it may be necessary for the surgeon 

to recommend procedures to release 

the tightness in order to optimise the 

function of the shoulder or elbow.
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Inflammation

Remodelling

Functional restoration

Repair
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The goal of the fourth phase of 
rehabilitation is to optimise the 
function of the muscles around 
the joint so that movement of the 

limb becomes ‘automatic’, that is, 

you don’t need to think about what 

it does, it just does it, as in normal 

daily life.

As the muscles around the shoulder 

or elbow become stronger with 

use and exercise, so the range of 

motion of the joint improves. We 

know that as we pull with one set 

of muscles (for instance, using the 

biceps when bending the elbow) so 

the opposite set of muscles (in this 

case, the triceps) naturally relaxes 

– or should do. If this happens then 

the natural range of movement of 

the elbow increases little by little. 

Decisions about intervention for 

stiffness at this stage should take 

this natural tendency for things to 

ease over time into account.  

If the triceps do not relax, then 

they ‘fight’ the biceps (we say that 

they ‘co-contract’) and the elbow 

movement does not continue to 

improve. This is where specialised 

physiotherapy will be necessary. 

As remodelling of the healed tissues 

continues, so it becomes important 

to put increasing amounts of 

stress through them, to promote 

endurance in the tissues for 

normal function. Essentially, this is 

generated by improved muscular 

strength and stamina.

To do this we will help you:

• decide when and how to return 

to work

• decide when to return to driving

• decide when and how to return to 

your hobbies and other pastimes

• decide when and how to return 

to sport.

Phased return to work 
(and some hobbies or pastimes)

You will decide when you are 

confident to return to work, but it 

is a discussion that we are happy 

to have with you. Please ask 

your physiotherapist about their 

expectations of your shoulder or 

elbow at this stage, particularly 

if you have a manual or partial-

manual occupation. It is likely 

that you will find a full day’s work 

too much to begin with, and a 

phased return to work is advisable. 

If you work at a desk and use a 

computer for much of the time, 

you will find your neck, upper 

back, and shoulder blade are likely 

to be uncomfortable for some 

time and we will be very glad to 

help you through this phase with 

gentle massage or manipulation 

and exercises to keep your posture 

correct as you recover your normal 

‘desk-stamina’. Taking short breaks 

away from your desk every 20-30 

minutes or so will be useful.

Phased return to driving

Most people can decide for 

themselves when they are confident 

and competent enough to return 

to driving. The Driver and Vehicle 

Licensing Agency (DVLA) state that 

you need to be in control of your 

vehicle and this means you must 

no longer need your sling. If you 

are unsure about this, please ask 

your physiotherapist, or your GP, 

or Mr Lambert.

Phased return to exercise and 
other hobbies or pastimes

Once you are independent with 

your daily tasks and can manage 

a small weight like a shopping 

bag, you can return to the gym for 

cardiovascular exercise. As long as 

you do not rely on your operated 

or injured arm for weight-bearing 

at this stage you will not delay or 

stop the healing process. Please 

do discuss your return to the 

gym with your physiotherapist; 

often they will be able to 

suggest an exercise programme 

which promotes the muscular 

strengthening which is desired.
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The injury or surgery and its early 

discomfort become a distant 

memory after six months or so, and 

the subsequent months are taken 

up with a return to normal life. 

Your shoulder and elbow continue 

to improve, mainly in respect of 

stamina, or endurance for repeated 

tasks, and ultimate strength.

Suppleness can improve as the 

strength improves (as discussed 

above).

It is also true that, because your 

shoulder or elbow has taken time 

to get to this point, the muscles 

around the entire limb will have 

become ‘de-conditioned’. It is 

important to take this into account 

when deciding when to return to 

sport or heavier manual hobbies.

Endurance can take up to two years 

to be fully or optimally restored, 

but this can be, and is, promoted 

healed will be placed under greater 

strain than usual, and could fail if 

exercise is performed again within 

the muscle ache period. 

Wait until the muscle pain has 

settled before starting the exercise 

again, at a lower intensity and 

frequency. Start exercising at 

low intensity, that is with low 

resistance, and slowly increase this 

as your comfort allows. 

Finally, be prepared to make realistic 

timescales for your return to sport. 

This can be from six months, for low 

intensity sport, to 18 months, for 

higher intensity sports, depending 

on your individual condition.

The racquet sports (badminton, 

squash, tennis) and ‘throwing’ 

sports (such as cricket, swimming, 

and golf) will require specialised 

training, which can be incorporated 

into the later phases of your 

rehabilitation. One-to-one sessions 

with your physiotherapist, and 

specific coaching, will be useful.

You can return to the gentler 

aspects of your hobbies once 

you are out of your sling and you 

are comfortable with household 

and personal activities. However, 

holding your arm in a position to 

type, or to sew, knit, or draw and 

paint can be demanding on the 

newly healed tissues of the shoulder 

or elbow, so pace these activities; 

by exercise and training. At this 

stage a personal trainer, and taking 

advice from your physiotherapist, 

can be extremely helpful. 

The fundamental concepts of 

exercise training are contained in 

the principles of FIT: Frequency, 

Intensity, and Timescales. Start 

initially with low frequency exercise 

(once or twice a week) and 

gradually build this up as comfort 

allows. Remember that delayed 

muscle pain (felt the next day and 

persisting for a while) is common 

after periods of absence from 

exercise, particularly if the muscles 

are pushed too hard. This does not 

mean that the shoulder or elbow 

tissues have failed, but it does 

mean that the muscles have been 

worked too hard and they will not 

function to protect the joint as well 

as they should. In turn, this means 

that the tissues which have recently 

take a break every 20-30 minutes 

just as if you were returning to 

office-based work.

Manually-demanding hobbies, such 

as gardening, will also require a 

paced approach. Start with lighter 

activities, such as weeding and 

potting-out, and gradually build up 

your activity level to heavier tasks 

such as grass-cutting, trimming 

hedges, and digging. Remember 

that impact, for instance when 

digging, puts a huge strain on 

intact shoulder tissues, so it will 

certainly tax recently healed tissue. 

Take regular breaks, and be aware 

of any discomfort you develop while 

undertaking the many varied tasks 

in the garden.

Inflammation

Remodelling

Functional restoration

Endurance restoration

Repair

6/52 3/12 6/12 12/12 24/12
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The shoulder or elbow will 
improve if the healing process 
is respected and worked with, 
rather than challenged.

The return of function should be a 

gradual process; the greatest rate 

of improvement occurs between six 

weeks and three months, but the 

tissues are still weak in the early 

part of this phase, so it is important 

to take care not to overdo the 

exercise programme or use the arm 

beyond the tolerance of the healing 

tissues. Functional restoration 

occurs gradually, and the successful 

patient is one who ‘listens’ to their 

shoulder or elbow, marking the 

improvement in range of movement 

and strength over time and building 

this ‘knowledge’ into the pursuance 

of daily activities.

Summary

Expected recovery curve

6/52 3/12 6/12 12/12 24/12

Inflammation

Remodelling

Functional restoration

Endurance restoration

Repair
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Rehabilitation timeline summary:  principles and practice

NB: each stage in rehabilitation 
‘sets-up’ the succeeding phase. 
Neuromuscular control starts as 
stiffness is addressed, but is optimal 
when supple motion is established. 
Strength can only be safely restored 
when stiffness has been addressed, 
and neuromuscular control is 
adequate. Endurance can only 
follow when strength is sufficient.

Treat stiffness: gain suppleness

Promote neuromuscu lar control

Treat weakness: gain strength

Promote endurance

Time/weeks 0 6+ 12+ 26+

Pelvis-spinal-thoracic
kinetic chain

Physiological principle:
• Promotion and 

protection of healing
• Prevent adhesions

Physiological principle:
• Reinnervation 

of healing tissues
• Promotion of 

proprioception

Physiological principle:
• Establish normal 

neuromuscular activation

Physiological principle:
• Promotion of muscle 

mass
Pelvis-spinal-thoracic
kinetic chain

Scapula: position 
and motion

Exercise principles:
• Closed-chain
• Short lever-arm
• Eccentric loading applied

Exercise principles:
• Combination 

movements e.g. 
functional reach

• Closed-chain
• Long lever-arm

Exercise principles:
• Develop open-chain
• Short-to-long 

lever-arm progression
• Concentric loading 

increases

Exercise principles:
• Frequency
• Intensity
• Time

All increase as muscle 
mass develops

Subacromio-delto-coracoid 
(‘bursal’) gliding plane

Capsule-cuff 
interdependence

Glenohumeral (articular)
gliding plane

Within comfort limits Within comfort limits Within comfort limits Within comfort limits

NB: phases of rehabilitation overlap 
in time and content according to the 
specific condition; ideally, successive 
phases should only follow when the 
preceding phase has been achieved 
comfortably. However, progression 
of treatment may require antecedent 
phase exercises to continue.

Phase 1: safe range limitation recommended by  surgeon

Phase 2: phase 1 exer cises may be continued

Phase 3: phase 2 exercises may be continued

Phase 4

ADL – reintegration

Personal (midline assisted) e.g. washing, dressing, use of tabl et/mobile, reading

Domestic (‘inner cone’) ass isted e.g. up to mid-chest height,
table-top ADL, use of keybo ards

Social (‘outer cone’) unassisted e.g. driving, carrying, reaching 
unassisted (hand-behind-back introduced)
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NB: each stage in rehabilitation 
‘sets-up’ the succeeding phase. 
Neuromuscular control starts as 
stiffness is addressed, but is optimal 
when supple motion is established. 
Strength can only be safely restored 
when stiffness has been addressed, 
and neuromuscular control is 
adequate. Endurance can only 
follow when strength is sufficient.

Treat stiffness: gain suppleness

Promote neuromuscu lar control

Treat weakness: gain strength

Promote endurance

Time/weeks 0 6+ 12+ 26+

Pelvis-spinal-thoracic
kinetic chain

Sitting core stability Standing core stability Upper extremity 
weight-bearing core stability

Challenging core stability 
= challenge balance

Pelvis-spinal-thoracic
kinetic chain

Scapula: 
closed-chain 
retraction-protraction 
elevation-depression

Scapula: 
progress to open-chain 
retraction-protraction 
elevation-depression

Scapula: 
open-chain 
scapular weight-bearing

Scapula: 
open-chain 
scapular weight-bearing

Scapula: position 
and motion

Subacromio-delto-coracoid 
(‘bursal’) gliding plane

Reaching: 
closed-chain 
short lever-arm

Assisted short lever-arm 
rotational control; 
isometric resistance

Reaching: 
progress to open-chain 
long lever-arm

Eccentric short lever- 
arm rotational control; 
isometric resistance

Reaching: 
open-chain 
long lever-arm

Concentric short lever-arm 
rotational control; 
isotonic strengthening

Reaching: 
open-chain 
long lever-arm

Concentric long lever-arm 
rotational control; 
ballistic exercises

Capsule-cuff 
interdependence

Glenohumeral (articular)
gliding plane

NB: phases of rehabilitation overlap 
in time and content according to the 
specific condition; ideally, successive 
phases should only follow when the 
preceding phase has been achieved 
comfortably. However, progression 
of treatment may require antecedent 
phase exercises to continue.

Phase 1: safe range limitation recommended by  surgeon

Phase 2: phase 1 exer cises may be continued

Phase 3: phase 2 exercises may be continued

Phase 4

ADL – reintegration

Personal (midline assisted) e.g. washing, dressing, use of tabl et/mobile, reading

Domestic (‘inner cone’) ass isted e.g. up to mid-chest height,
table-top ADL, use of keybo ards

Social (‘outer cone’) unassisted e.g. driving, carrying, reaching 
unassisted (hand-behind-back introduced)

Upper Extremity support: anterior 
surgery, including rotator cuff repair 
and anterior instability repair

Mandatory support period polysling/
external rotation (abduction) brace 
to be worn at all times, even at night; 
collar and cuff for bathing

Weaning period polysling/
external rotation (abduction) 
brace to be worn outdoors

Polysling/external rotation (abduction) brace to be discarded

Upper Extremity support: posterior 
surgery, including posterior instability 
repair, posterior tendon transfers and 
scapulothoracic fixation

Mandatory support period external 
rotation (abduction) brace to be 
worn at all times, even at night; 
collar and cuff for bathing

Mandatory support (discuss) 
external rotation (abduction) 
brace to be worn at all times, even 
at night; collar ’n cuff for bathing

Weaning period polysling/external 
rotation (abduction) brace to be 
worn outdoors only

Polysling/external rotation 
(abduction) brace to be discarded
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We hope you have found these notes on the process 
of healing interesting and helpful. We hope they help 
to explain why rehabilitation sometimes takes longer 
than we think it should or might. The healing tissues 
are beautifully adapted over time, and need to be 
nurtured not pushed too quickly. Your physiotherapist 
is interested in your rehabilitation and takes pride 
in getting to know what you need and how the 
condition of your shoulder or elbow affects your daily 
life, so please do use their expertise and experience 
to ask questions about your rehabilitation.
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