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What causes postoperative stiffness?

u Intra-articular pathology

u Extra-articular pathology

u Muscle tightness (after immobilization)

u Tendon adhesions (capsule / fracture / surgical scar)

u Tendon – ligament tension (transfer / reconstruction)
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What causes postoperative stiffness?

u Intra-articular pathology

u Extra-articular pathology

u Peri-articular pathology

u Other:

u Infection

u Complex regional pain syndrome

u Implant malpositioning 

u arthroplasty, osteosynthesis, ligament reconstruction
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Postoperative arthrofibrosis: what is it?

u Mainly knee and shoulder literature

u International consensus on the definition and classification of fibrosis of the 
knee joint (Bone Joint J 2016;98-B:1479-88):

‘Limited range of motion of the knee, in flexion and/or extension, that is not 
attributable to a bony or prosthetic block to movement from malaligned or 

malpositioned components, hardware, ligament reconstruction, infection (septic 
arthritis), pain, complex regional pain or other specific causes, and is due to 

fibrosis of the soft tissues which was not present pre-operatively’

Arthrofibrosis:
risk factors and clinical features

Pathogenesis Clinical features Risk factors Current management

Inflammatory response, 
upregulated TGF-β Pain, redness and swelling Surgery or injury

•Elevation and 
icing•Corticosteroids•Aspirin

Proliferation of myofibroblasts 
and ECM production

Stiffness and restricted range 
of motion Surgery or injury

Dysregulation of inflammation 
and TGF-β signalling, 
excessive ECM in and around 
joint, adhesions and 
contractions. Epigenetic 
alterations

Persistent pain and restricted 
ROM, with typically mild 
swelling. Further ECM 
production and contractions of 
soft tissues, abnormal gait

•Previous surgeries•Mutations
causing excessive TGF-β or 
inflammation•Female
gender?•Early onset 
OA•Inflammatory and 
autoimmune diseases

•Daily CPM•Exercise
rehabilitation•Control of 
inflammation•MUA•Surgery to 
lyse adhesions and debride 
ECM

Pathological mechanisms and therapeutic outlooks for arthrofibrosis. Bone Res. 2019 Mar 26;7:9

Arthrofibrosis:
pathogenesis

u Complex dysregulation of innate 
and adaptive immunity

u Injury causes oxidative stress and 
inflammatory response

u Production of inflammatory 
cytokines and TGF-𝛽

u Fibroblast proliferation

u Excessive production extracellular 
matrix proteins (collagen type 1)

u Extensive cross linking

Bone Res. 2019 Mar 26;7:9

Arthrofibrosis:
diagnostic tools

u Knee consensus: diagnosis of exclusion

u Histopathology: dense disorganised extracellular matrix of collagen fibrils, 
interspersed with 𝛼- smooth muscle actin containing myofibroblast cells: no 
validated criteria yet

u Imaging:

u Historically: arthrography demonstrating decreased joint capacity and obliteration 
of normal joint recesses (Goldman AB et al. Posttraumatic adhesive capsulitis of 
the ankle: Arthrographic diagnosis. Am J Roentgenol 1976;127:585-588)

u MRI / ultrasound

Arthrofibrosis: MRI findings

u Thickening joint capsule: > 3mm in 
ankle joint (normal < 1mm)

u Best visualized on nonfat 
suppressed proton density 
sequences

u Intermediate signal in the first 6 
months (edema and granulations 
tissue) subsequently becoming of 
lower signal (organized fibrosis)

u MRI findings are not always 
symptomatic

Semin Musculoskelet Radiol 2012;16:185–191
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Treatment of postoperative 
arthrofibrosis in foot and ankle

u Mainly knee and shoulder literature

u Lack of high quality studies

u Possible treatment strategies (Bone Res. 2019 Mar 26;7:9) :

u Dietary approach (omega-3 fatty acids, low sugar intake, potassium,…)

u Pharmaceutic approach (corticosteroids, TGF-𝛽 antibodies, collagenase,…)

u Surgery (arthroscopic or open arthrolysis, manipulation under anesthesia)

u Physical therapies (fysiotherapy, CPM, bracing,…)

Arthrofibrosis treatment:
after hallux surgery

u Manipulation under anesthesia (and steroid injection)

Feurstein C. et al. Joint manipulation under anesthesia after hallux valgus surgery. J 
Foot Ankle Surg 2016;55:76-80

Ajwani S. et al. Manipulation under anaesthesia for pain and stiffness after surgery 
to the first metatarsophalangeal joint. Foot 2018 Mar;34:36-39

u After cheilectomy and/or hallux valgus surgery

u On average 1y post surgery

u Indication: stiff and painfull MTP 1 joint

Arthrofibrosis treatment:
after hallux surgery

u Manipulation under anesthesia (and steroid injection)

u Gain of range of motion

u Improved VAS score (6,5 to 2,3)

u ROM correlates with VAS

First MTP joint Before Manipulation Immediately After 
Manipulation

At Final Follow-Up Visit

Dorsiflexion
Mean +/- SD 39.0° +/- 15.0° 54.8° +/- 14.5° 65.3° +/- 18.1°

Range 10° to 65° 11° to 90° 16° to 90°
Plantarflexion

Mean +/- SD 6.8° +/- 5.0° 15.7° +/- 9.1° 17.6° +/- 17.8°
Range 0° to 15° 0° to 35° 5° to 35°

Arthrofibrosis treatment:
after hallux surgery

u Manipulation under anesthesia (and steroid injection)

u Arthroscopic release MTP1

u Lui TH et al. Arthroscopic Release of First Metatarsophalangeal Arthrofibrosis. 
Arthroscopy 2006;22:906.e1-906.e4.

u Technical note

Arthrofibrosis treatment:
after hallux surgery

u Manipulation under anesthesia (and steroid injection)

u Arthroscopic release MTP1

u Dynamic splinting

u John MM et al. Dynamic Splinting for Postoperative Hallux Limitus: A Randomized, 
Controlled Trial. J Am Podiatr Med Assoc 101(4): 285-288, 2011

u After cheilectomy or hallux valgus surgery

u Start after 2m (!) to 1y

u 3x 60 min daily (4 to 8 weeks)

u Significant difference between change of ROM of experimental group vs control

u Significant difference between <2m vs >2m after surgery

Arthrofibrosis treatment:
after ankle osteosynthesis

u Arthroscopic release:

Lui TH et al. The arthroscopic management of frozen ankle. Arthroscopy 2006 
Mar;22(3):283-6

u 5 patients

u Average 15 months after surgery / average follow-up 32,6 months

u Anterior and posterior arthroscopic release

u Improvement in AOFAS hindfoot score en ROM

Ankle joint Before arthroscopic 
release

After arthroscopic release

Dorsiflexion
Mean 1° 19°
Range 0° to 5° 15° to 25°

Plantarflexion
Mean 16° 39°
Range 10° to 20° 30° to 45°
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Arthrofibrosis treatment:
after ankle osteosynthesis

u Arthroscopic release:

Cui Q et al. Treatment of posttraumatic adhesive capsulitis of the ankle: a case 
series. Foot Ankle Int. 2005 Aug;26(8):602-6

u 3 patients

u Average 8 months after surgery / average follow-up 24 months

u Anterior (?) arthroscopic release

u Improvement in pain and function in 2 patients

u Limited gain in ROM (10°)

Arthrofibrosis treatment:
after ankle osteosynthesis

u Arthroscopic release:

Utsugi K et al. Intra-articular fibrous tissue formation following ankle fracture: the 
significance of arthroscopic debridement of fibrous tissue. Arthroscopy 2007 
Jan;23(1):89-93

u 33 patients (not all arthrofibrosis)

u Average 12,4 months after surgery / average follow-up 43,7 months

u Removal of osteosynthesis and anterior ankle arthroscopy (release if necessary)

u Gradation of functional assessment and peroperative fibrosis / AOFAS score

Grade Pain	and	limitation	of	range	
of	motion

Pain on squatting

G1 Absent -
G2 Absent +
G3 Present -
G4 Present +

Arthrofibrosis treatment:
after ankle osteosynthesis

u Arthroscopic release:
Utsugi K et al. Intra-articular fibrous tissue formation following ankle fracture: the 
significance of arthroscopic debridement of fibrous tissue. Arthroscopy 2007 
Jan;23(1):89-93
u Arthrofibrosis grade correlated with preoperative function and pain

u AOFAS scores and functional assessment significantly improved in severe 
arthrofibrosis cases (even when chondral damage was present)

u No improvement in ROM after removal of osteosynthesis and arthroscopy

Level / Grade G1 G2 G3 G4 Total	level

B0 9 0 0 0 9
B1 13 1 1 1 16
B2 0 1 6 1 8

Total grade 22 2 7 2 33

Arthrofibrosis treatment:
after ankle osteosynthesis

u Arthroscopic release

u Dynamic splinting

Costa CR et al. Use of a static progressive stretch orthosis to treat post-traumatic 
ankle stiffness. BMC Res Notes 2012 Jul 4;5:348

u 26 patients

u Average 47 weeks after trauma

u Mean duration of treatment: 10 weeks (range, 3 to 19 weeks)

u 30 min, 1 to 3 times daily

u Mean improvement in ROM: 17° (range, 2° to 44°)

Arthrofibrosis treatment:
after calcaneal fracture

u Arthroscopic release:

Lee KB et al. Arthroscopic release for painful subtalar stiffness after intra-articular 
fractures of the calcaneum. J Bone Joint Surg Br 2008 Nov;90(11):1457-61

u 17 patients

u Average 11,3 months after surgery / average follow-up 16,8 months

u painful subtalar stiffness after intra-articular calcaneal fracture (Sanders’ II or III)

u Debridement sinus tarsi and lateral gutter / release posterior talocalcaneal facet

u 6 patients very satisfied, 8 satisfied, 3 dissatisfied

u AOFAS hindfoot score improvement (49,4 tot 79,6)

u AOFAS score correlated with chondral damage

Conclusions

u Determine the cause of postoperative stiffness

u Arthrofibrosis is diagnosis of exclusion

u Arthrofibrosis treatment

u Physiotherapy

u Steroid infiltration

u MTP 1: think of manipulation under anesthesia

u Ankle and subtalar joint: think of arthroscopic release (anterior and posterior?)

u Dynamic splinting: ankle (, MTP1 ?)
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Thank you!


