Stiff Knee
Definition, pathoanatomy and classification
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Arthrofibrosis

How to prevene and fight...

Early Diagnosis and STRATEGY

talk, examine and LISTEN to your patient
= Early consultation after surgery |
|

“what to look for”
= - we must think this problem is REAL
= - Potential causes

Tools for diagnosis
= —some new trends
and possibilities
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Arthrofobrosis...

...a “silent” enemy without a recognizable face??!!

Expect the unexpected!

= Surgical error is sometimes the answer
|

TO SAVE THE WORLD




Arthrofibrosis

= Arthrofibrosis represents a wide spectrum of disease, ranging
from! localized to|diffuseinvolvement of all compartments of the
knee and of the extra-articular soft tissues
Multifactorial - mechanical and biologic factors.
Major risk factors:

technical errors in intra-articular ligament reconstruction and extraarticular
procedures,

injury severity, timing of surgery,

delayed postoperative physical rehabilitation,
heterotopic ossification

prolonged immobilization

infection,
complex regional pain syndrome.
genetic differences among patients with arthrofibrosis.

David Magit, MD, et al Arthrofibrosis of the Knee J Am Acad Orthop Surg 2007;15:682-694

Shelbourne KD, Patel DV: Treatment of limited motion after anterior cr igament reconstruction. Knee Surg Sports
Traumatol Arthrosc 1

Timing of surgery

... multiple techniques used for reconstruction,
variable definitions of timing and classification,
and lack of prospective studies, firm conclusions
regarding this ongoing debate remain elusive.”

“Key factor remains understanding the
mechanism and severity of injury as they relate
to the|preoperative level of inflammation]’

Classification of Motion Loss of the Knee Based on Deviation From Full
Flexion and Extension

Group Extension Flexion Severity

<5 >110° Mild
5°.10° 90°-110° Moderate
~10° <90° Severe

Del Pizzo W, Fox JM, Friedman M

of arthrofibrosis of the kne

Trauma severity/Energy

= Motion Loss - more common with multiligamentous high-energy
injury than with single-ligament low-energy injury

= Concomitant ACL and MCL repair
= Noyes et al - 23% incidence of motion loss

= Traumatic knee dislocation incidence of
motion loss

= Sisto and Warren 30%
= Shapiro and Freedman 57%

Sprague Pathoanatomic Classification of Motion Loss

Group

Pathoanatomy

1

"

3

Discreel bands jor a single sheet of adhesions traversing the

suprapatellar pouch

Complete obliteration of the suprapatellar pouch and
peripatellar gutters with
Multiple bands of adhesions or complete obliteration of the

suprapatellar pouch with{ extracapsular involvement|with
bands of tissue from proximal patella to anterior femur

Reproduced with permission from Sprague NF 111, O'Connor RL, Fox JM:

Arthroscopic treatment of postoperative knee fibroarthrosis. Clin Orthop Relat Res
1982;166:165-172

Level of Arthrofibrosis According to
Shelbourne et al.

Extension Deficit  Flexion Deficit ~ Other Crteria

<10° No No

=>10° No No

>10° >25° Contract patella
>10° =30° Patella baja

Shelbourne KD, Patel DV, Martini DJ. Classification and management of
arthrofibrosis of the knee after anterior cruciate ligament reconstruction. Am
J Sports Med 1996;24:857-862.




—
nijury/surgery Gene delivery of TGF-fi1 induces arthrofibrosis and

chondrometaplasia of synovium in vivo

HLA-Cw*07 and DQB1*06 negative

activates inflamatory cascade HLA C*08 positive

ossible abnormal expression
of TGF- 8, PDGF, FGF, IGF, ...
Collagen, I, III and VI

l

Abnormal fibrous tissue formation

n

N )
Excessive periarticular scaring
RS Watson et al

Laboratory Investigation (2010) 90, 1615-1627
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vid Magit, MD, et al Arthrofibrosis of the Knee J Am Acad Orthop Surg 2007;15:682-694
*M. SKUTEK ET AL. Screening for Arthrofibrosis After Anterior Cruciate Ligament Reconstruction.
Arthroscopy: 20, 5, 2004: pp 469-473

Reactive oxygen and nitrogen species induce protein and DNA NeW Treatment Opt|0ns |n futu re?

modifications driving arthrofibrosis following total knee
= Active biomolecules delivery
= Cells control

of reactive oxypen species (ROS) and nizrogen species (RNS) Sustained releasein the
DNA modfications, which result in excessive fibroblastic i
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NANOTECHNOLOGY: Opportunity

Definition: Branch of technology that applies the nanoscale principles and work at the atomic,
molecular and supramolecular levels (1-100 nm).

CLINICAL RESEARCH

How to Treat the StIT Total Knee Arthroplasty?
Water DNA turn Antibody Virus Bacteria Cancer cell A period Ant Tennis bal A Systematic Revbew

Sean K. ity A, Kibward A,V anquer BN
Mo et | o D, FACS

Arthrofibrosis after TKA - Influence factors on the
absolute flexion and gain in flexion after
Stote-of-the-art ‘ manipulation under anaesthesia

1anoparticle) Ipwch o of. M 14 it omarers 201112184 [ BMC

tejolleje),es .- " Musculoskeletal Disorder

Nanometers

“bottom-up"”
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Arthrofibrosis —
after Ligament surgery

Prevention of motion loss remains essential to successful
outcome.

In the patient who experiences motion loss despite preventive
measures, treatment options include static or dynamic
bracing, manipulation under anesthesia and arthroscopic or
open débridement.

In recalcitrant cases, arthrodesis in the older patient or total
knee arthroplasty may be required.

-David Magit, MD, et al Arthrofibrosis of the Knee J Am Acad Orthop Surg
2007;15:682-694

The better surgeons repair...
better is the outcome!

Early stage (80’ s):
as many as 35% of patients with acute ACL repair developed

loss of knee motion

Strum GM, Friedman MJ, Fox JM, et al: Acute anterior cruciate ligament
reconstruction: Analysis of complications. Clin Orthop Relat Res 1990;
253:184-189.

Advances in surgical technique and accelerated
rehabilitation protocols:

incidence has markedly decreased, to as low as 0% to 4%

Dav\d Magit, MD, et al Arthrofibrosis of the Knee J Am Acad Orthop Surg 200; 32-694
KUTEK ET AL. Screening for Arthrofibrosis After Anterior Cruciate Ligament Reconstruction. Arthroscopy: 20, 5, 2004: pp

= 12% early incidence of knee stiffness after
primary ACL reconstruction

= Strongest predictors:
= Previous surgery
= poor compliance with rehab
= Conservative treatment results
= Rate of stiffness fell to 5% at 12 months

GAJ. Robertson et al. / The Knee 16 (2008) 245-247

" as little as 5° to 100 loss of extension”

l

abnormal gait pattern

l

quadriceps weakness

|

Anterior knee pain

Complications and Treatment During Rehabilitation
After Anterior Cruciate Ligament Reconstruction

Nicholas D. Potter, Oper Tech Sports Med 2006 14:50-58

Surgical technical errors

-Nonanatomic graft placement

-Inadequate graft fixation m /

-notchplasty

-Incorrect graft tension r

oy 4
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Resident's Ridge

Prolyferative scar nodule in
femoral notch

Painfull mechanical block to
knee extension

Crepitus and physical
sensation of grinding with
knee extension

Dx clinical, MRI, arthroscopy

B. SONNERY-COTTET ET AL. Clinical and Operative Characts
After Double-Bundle Anterior Cruciate Ligament Reconstruction




Infrapatellar contracture
syndrome (IPCS)

= Pathologic fibrous hyperplasia of the anterior knee following surgery

or injury to the knee.

Intercondyl ar IPCS is a subcategory of severe arthrofibrosis with extension loss,
flexion loss, and patellar entrapment. Hypertrophic scar tissue

H . invades the infrapatellar recess and lowers the patella, resulting in

nOtCh scarri ng patella infera.
Trauma to the knee produces bleeding, which initiates the clotting
cascade. Inflammatory cells, fibroblasts, and growth factors,
including the disordered regulation of collagen 6, contribute to
arthrofibrosis synthesis.

Bone nOtCh Implngement Paulos LE, Wnorowski DC, Greenwald AE. Infrapatellar contracture syndrome. Diagnosis, treatment,
and long-term followup. Am J Sports Med. 1994;22(4):440-449.

Shelbourne KD, Johnson GE. Outpatient surgical management of arthrofibrosis after anterior cruciate
ligament surgery. Am J Sports Med. 1994;22(2):192-197.

Treatment algorithm for arthrofibrosis

Infrapatellar contracture N .3 _
syndrome (IPCS) *§ o , e

2007,15:682694

= Phase I — normal phase of healing ﬂ
2-8 weeks after surgey ( "

Treatment — Rehab protocol early full’
extension (hyperextension when applies)

= Phase II (active) — diminished patellar
mobility; patellar tendon rigidity; ‘ :
quadriceps atrophy : . “ CoM = cotinuous passive motion,

CRPS = complex regional pain
syndrome,
POD = postoperative day,

= Phase III — Patellofemoral arthritis e [T : Bl <ov - "once of motion,
. WBAT = weight bearing as
Poor prognosis

tolerated

Foreign body reactions Complex Regional Pain Syndrome
99mTc-HDP-SPECT/CT

Painful knee joint after ACL reconstruction using Stages of Complex Regional Pain Syndrome
biodegradable interference screws- SPECT/CT a o
3 . ual Time
valuable diagnostic tool? A case report \ s Course (mo) Clascal Features Radsograptus Fasdings

Warm, red, edematous extremity; Normal plain radiographs; may
o g a R achang, burming part mtolezance have abnornal uptake of snaging
= metabolic information (tracer uptake 10 cok: alternd sweat ptten agent on bone zcan

yount shifiness without any agribicat

in SPECT/CT) e 1 Sy o o e
= precise anatomical detail available . U ¢ oo R e
with high spatial resolution CT \ ey e Uy b
a3 of haie nasls, dhan folds; Borwe denuneralizabion

= foreign body reaction, confimed by foxed contracturs: muscle wachng
histology




Take Home Message

Multifactorial combination of Biologic and Mechanic factors...

Enemy with many faces
Surgical technique and less agression decrease the risk
Early rehabilitation

Patient related risk factors (HLA, protein expression;
biomarkers) might provide future perspectives in prognosis

and treatment

Early diagnosis... Have a strategy!!




