Tissue Healing Timelines: The
Stages & Phases of Healing

Speaker: Zak Kaylor, DPT



Objectives

e Discusstypesof injuries affecting the musculoskeletal system, the inflammatory process
and stages of healing.

e Applythestagesof healingto varioustissuesincluding muscle, tendon, ligament, cartilage,
and bone.

e Describe factorsthat enhance and impede the healing process and the role of physical
therapy in the healing process.

e List and describe the phases of rehabilitation and relate the clinical presentation in each
phase to the stages of healing.

e Discussthe goalsand interventionsappropriate in each phase.



Classification of Injuries



Classification of Injuries

Primary

e Acute-0daysto7-10daysfromonset of injury
e Subacute-7-10daysto 12-20 daysfrom onset of injury
e Chronic- anytime after 20 days from onset of injury

o Any persistent inflammatory state

o Adhesions, degenerative changes, etc.

Dutton’s



Classification of Injuries cont.

Secondary

e Inflammatory response that occursat time of primary injury
o Examples:tendinitis, bursitis, etc.

Dutton’s



Classification of Injuries cont.

What isthe mechanism of injury that createsatissue injury?

Infection

Chemical agents

Physical agents

Aging

Nutritional imbalance or deficiency
Oxygen deprivation

Immunological reactions

Genetic defects

Surgery

Dutton’s
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Stages of Tissue Healing



Stages of Tissue Healing
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Stages of Healing - Homeostasis and Inflammation Stage

Acute stage of healing

Canbeupto 10 days
Main goals
e Clot formation (Homeostasis)
e Removedebris
e Prevent infection
e Set the stage for the migration and proliferation stage

Van der Mueulin



Stages of Healing - Homeostasis and Inflammation Stage cont.

Processes

e Vascular changes
e Cellular events
o Leukocytes
o Chemical mediators

Van der Mueulin



Stages of Healing - Homeostasis and Inflammation Stage cont.

Clinical Presentation

Edema/swelling

Erythema/redness

Heat

Impairment

Pain
o Atrest or with active motion
o Withany stressto affected tissue
o Possible guarding

Van der Mueulin



Stages of Healing - Migration and Proliferation Stage

Subacute stage of healing
Overlapswith inflammatory stage (5-15 daysto 10 weeks)
Main goals

e Woundclosure

Van der Mueulin



Stages of Healing - Migration and Proliferation Stage cont.

Processes
e Neovascularization
e Angiogenesis
e Increasedtensile strength of wound
e Collagen Proliferation

Van der Mueulin



Stages of Healing - Migration and Proliferation Stage cont.

Clinical Presentation

Edema may still be present

Joint effusion improved but is often still present
Muscle weakness

Intermittent pain

Pain at the end of available ROM
Contracturescould be developing

Limited functional use

Van der Mueulin



Stages of Healing - Remodeling Stage

Chronic stage of healing
Can last ayear or more.
Main Goals

e Conversionto scar tissue
e Increasetensile strength

Van der Mueulin



Stages of Healing - Remodeling Stage cont.

Processes

e \Wound contraction
e Scar formation

Van der Mueulin



Stages of Healing - Remodeling Stage cont.

Clinical Presentation

No signs of inflammation
Contracturesor adhesions limiting ROM or joint play
Decreased muscle performance
o Painduringstretching
e Decreased function
o Home or social activities
o Work
e Progressionto pain free functional activity

Van der Mueulin



Stages of Tissue Healing

Normal wound healing consists of three overlapping phases

30 35
Inflammation Proliferation Remodeling
(4 — 6 days) (4 — 24 days) (21 days — 2 years)

. ©2010 WoundEducators.com

Kevin Weiss
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Chronic Inflammation and Pain



Chronic Inflammation

Tissue undergoes continuousstressthat isbeyond the body’s ability to heal.

Inflammatory process persists

Leadsto continued collagen production with degradation of mature collagen
e |.e.weaker tissue

Myofibroblast activity persists

e |.e.leadstolimited motion

Ferrucci L, Fabbri E



Chronic Inflammation cont.

Tendinosisversustendonitis

e Tendinosisischronic whereastendonitisisacute
e Beawareof the acuteon chronic nature of injuriesand the need for slower progressions
duetothe weaker nature of tissueswith chronic inflammation

Ferrucci L, Fabbri E



Chronic Inflammation cont.

Clinical presentation
Pain varies

e Duringand after repetitive activity
e Attempting provocative activities
e Continued and unremitting

Othersinclude, but are not limited to: swelling, muscle guarding, contracturesor adhesions,
faulty postures, movement patterns, and biomechanical dysfunction, muscle weakness or
Imbalance, decreased function, stiffness after rest and progresseswith irritation, and loss of
ROM 24 hoursafter activity.

Ferrucci L, Fabbri E



Chronic Inflammation cont.

Goals

e Control inflammation

o Treat asif inacute stage
e |mproveimpairmentsand biomechanical dysfunction
e Restore functional mobility

Ferrucci L, Fabbri E



Chronic Inflammation cont.

Chronicinflammation causes

e Overuseor cumulativetrauma
o Over timeinflammation will lessen when condition turnsdegenerative
o Repetitive traumapreventshealing
o Progressingtoo quickly
e Reinjury of old scar tissue
o Scartissueisweaker than previoustissue
e Contracturesor poor mobility

Ferrucci L, Fabbri E



Chronic Inflammation cont.

Chronicinflammation contributing factors

Muscle imbalance (length or strength)
Muscle weakness

Sustained postures

Inappropriate eccentric activity
Changein activity

Malalignment

Trainingerrors

Environmental factors

Combination of factors

Ferrucci L, Fabbri E



Chronic Pain

Chronic Pain Syndrome

e Persistslonger than 3 months
e Noclear source of symptoms
e Clinical presentation
o Physical,emotional, and psychological

Raffaeli, William, et al.



Tissue Healing Timelines



Tissue Healing Timelines

Muscle strain

Overstretching or overuse of the muscle
Some degree of disruption of the musculotendinous unit
o Tear will have pain but some muscle activity
o Rupturewill have no pain and no muscle activity
Grade 1 (2-8 weeks)
Grade 2 (2-4 months)
Grade 3 (9-12 months)

Kinslow, Brian



Tissue Healing Timelines cont.

Ligament sprain

e Overstretchingor tearing of aligament or joint capsule
o Tear will have pain with PROM
o Rupturewill have no pain with PROM

e Gradel (2-8 weeks)

e Grade 2 (2-6 months)

e Grade 3 (6-12 months)

Kinslow, Brian



Tissue Healing Timelines cont.

Tendon injury

e Overstretchingor tearing of atendon
o Tear will have pain but some muscle activity
o Rupturewill have no pain and no muscle activity
Acute (2-6 weeks)
Subacute (2-4 months)
Chronic (3-9 months)
Tear or rupturerequiring surgery (4-12+ months)

Kinslow, Brian



Tissue Healing Timelines cont.

Others

e Dislocation (1-4 months)

o Displacement of joint causing soft tissue damage, inflammation, pain, or spasms

m Subluxationisanincomplete dislocation

o Timelines can change depending on number, frequency, and severity of dislocations
e Synovitis(3-4 daysto 5 weeks)

o Inflammation of asynovial membrane creating excessfluid
e Hemarthrosis(3-4 daysto 5 weeks)

o Bleedingintoajoint

Kinslow, Brian



Tissue Healing Timelines cont.

Otherscont.
e Bone (6-12+weeks)
e Articular cartilage (9-24 months)
e Meniscusor labrum (3-12 months)
e Nerve (12 months)

Kinslow, Brian



Tissue Healing Timelines

AVERAGE TIME FOR

TISSUE HEALING

= Grade 1 2-8 waaks
g.}":g:‘uﬁ 2-4 months
P-12 months

2-8 weeks

LIGAMENT 2.6 months
INJURY &-12 months

- Graft (e.g.. ACL) 12+ months

= Acute 2-d weeks

TENDON - Subacute 2-4 months
INJURY = Chronic 5.9 months
= Tear, surgical repair, A-12+ months
or rupture

= & Bone / fracture S=124 wooks
| OTHER | - Articular cartilage 2-24 months
INJURIES = Meniscus / labrum %-12 months

Kinslow, Brian e e
LEARMN MORE: ovolveflg.com/farticlos ftissuo-hoaling



Tissue Healing Timelines cont.

Other factorsthat affect tissue healing

Comorbidities

Severity - more severe injuriestake longer to heal

Loading - appropriate loading (not over but not under)

Movement mechanics - repetitive or altered movements can stresstissue

Hydration - dehydrated tissue heals slowly

Nutrition - increased protein needs during tissue healing

Inflammation - systemic inflammation from poor nutrition, stress, lack of sleep, or other
factors can impede healing

Sleep - essential for tissue/ cell repair and inflammation control

Cardiovascular health - need adequate circulation and perfusion of tissue

Dutton’s



Tissue Healing Timelines cont.

Doesno pain mean atissue ishealed?

No pain does not mean atissue is healed
The absence or presence of pain isnot agood indicator for tissue healing or tissue

remodeling
e Pain can usually be controlled with manual therapy and altered movement and loading

patterns.
e Theinjuredtissue still needstimeto remodel. It will be at risk of reinjury or recurrence until

complete remodeling has occurred.

Dutton’s



Phases of Healing



Phase 1- The Protection Phase

Goals

e Controlinflammation
e Facilitate healing
e Maintain normal mobility in adjacent structure

Dutton’s



Phase 1- The Protection Phase cont.

Interventions

Dutton’s

Patient education

Protection

“Relative rest”

Minimize effects of immobility

PROM

Setting or isometric activity

Manual treatment
o Mpyofascial release or soft tissue mobilizations
o Grade 1-2joint mobilizationswhen appropriate



Phase 2 - The Controlled Motion Phase

Goals

e Facilitate healing process
e |Improve mobility of tissues and neuromuscular control
e Maintain function of adjacent areas

Dutton’s



Phase 2 - The Controlled Motion Phase cont.

Interventions

Patient education

Initiate AROM

Multi-angle isometrics
Protected weight bearing
Initiate or progressstretching

Dutton’s



Phase 3 - The Return to Function Phase

Goals
e Facilitatereturnto previousfunctional level, work, or sport
e |Improvestrength, endurance, and neuromuscular control
e Improveor restore cardiopulmonary function
e Prevent re-injury

Dutton’s



Phase 3 - The Return to Function Phase cont.

Interventions

e Patient education
e [EXxercise progression
o Activity or work and goal specific
o Functional activities
o Developingahome exercise plan that can be performed to prevent re-injury

Dutton’s



How Stages and Phases Align

Stage 1 =Phase 1
Stage 2 =Phase 2
Stage 3 =Phase 3

However, depending onthe patient or client an aspect of a phase might be used during adifferent
stage i.e. performing phase 2 neuromuscular reeducation to improve quad activation after an
ACL reconstruction.



Surgical Considerations

Surgery actsasatrauma, and as such marksthe start of the stages of healing.
Thingsto consider that will have an effect onthe healing timelines post-op include:

e What tissuesare affected?
o Contractile vs.non-contractile, healing timelines of each tissue, and cumulative effect
of multiple traumas
e Wasthereagraft?
o What wasused?
m Allograft vs.autograft, where was graft gathered from (hamstring vs. patellar

tendon for ACL reconstruction)
Dutton’s



Surgical Considerations cont.

Werethere complicationswith surgery?
e Operatively and post-operatively
Doesthe patient/client have comorbidities?
e General health of patients, age of patients, etc.

Isthe patient/client compliant?

Dutton’s



Surgical Protocols

Protocols should reflect the aforementioned stages of healing and surgical considerations.

With the stages of healing and surgical considerationsin mind atimeline for the phases of
rehabilitation process should be determined.

Protocols should be guidelines for a physical therapist to follow with the understanding that
every patient,and thusevery recovery, isdifferent.

Protocolsshould be written with a collaboration between MDs/DOs and PTsto create the best
outcomesfor patients.

e MD/DO have more familiarity of the intricacies of the surgery that was performed.
e PTshave more practice withtheintricacies of the rehabilitation process.
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