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Stiffness after fracture 
 

How I do an Arthroscopic 
arthrolysis 

DEFINITION 
« All knee with a felxion lower than 90° »    Jean Judet  
 

•  Flexion limitation (<90°) 

 

•  Extension Limitation (=flessum, ?) 

 

•  Both in flexion and extension 
 

Stiffness after fracture  
Arthroscopy  

Where is the problem?  
No extra-articular deformation  

 
Stiffness after fracture  
What was the story?  

 Infection ! Always  
Bad reduction or no reduction 
Rehab problem?  
If yes why, pain, fear …  

Arthroscopic Arthrolysis 

•  Jackson 1975 
•  Conti 1979: 4 failures / 22 
•  DeHaven 1982: 3/15 
•  Sprague 1984: 6/24 

•  Mean Gain 45-55°1,2,3,4 

45°	  

1. Beaufils. P. - L'arthroscopie opératoire dans la pathologie mécanique du genou. Apports et limites. Expansion scientifique 
francaise . Conférences d'enseignement n°45, 91-108. 
2. Christel. P. et al- L'arthrolyse percutanée sous contrôle arthroscopique et la mobilisation sous anesthésie dans le traitement des 
raideurs postopératoires du genou. Rev. Chir. Orthop., 1988,74, 517-525.  
3. Dupont. J.-Y - Arthrolyse du genou sous contrôle arthroscopique. 5e rencontre de chirurgie osseuse. Brest, 10-11 septembre 
1992. 
4. Sprague. N.F et al - Arthroscopic treatment of post operative knee fibroarthrosis. Clin. Orthop., 1982, 166, 165-172   

I take the time with the patient 
=> Provide a typical Orthopaedic information 

 “It’s going to be long and hard” 
 
•  Patient evaluation: motivation,  working 

occupation  
•  Medical evaluation:  

 bone quality 
 unknown inflammatory disease 
 Infection   

•  Modesty +++ 
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Why?  
Intra-articular fibrosis :  

•  Supra-patellar pounch and quadriceps 
•  Condylar ramps   

Global Capsular retraction  
•  Retinaculum ( 20° )  
•  Fat pad   
•  Post capsule 

Anterior stop effect: cut-off 
•  Anterior osteochondral Fragment   

Beaufils et al. EMC. Arthrolyse arthroscopique du genou 

Arthroscopic acces  
Lack of flexion 

« Anterior »  

Lack of extension 
« Anterior »   

Flessum cut-off effect  
⇒ Osteochondral Fragment 

I do not deal with posterior retraction 
arthroscopically 

When ?   

Around 3 months  
OK up to 6 months  
Sometimes more but…. 

Before starting: check-list 

•  Infection 
•  Patient information 
•  I’m not in Val d’Isere the day after the surgery 
•  Anesthesiologist and Cathether  
•  Arthroscopic tools 
•  Casting 
•  Manual rehabilitation scheduled  

What I’m going to do ?  
•  Step by step  

1.  Exam under GA => What do we really have + 

pictures 

2.  Sub-quad and suprapatellar pounch 

3.  Lateral retinaculum section 

4.  Condylar ramps 

5.  Fat pad  

6.  Medial retinaculum 

7.  ACL if required  

Pictures Post=> +++ Psychologic effect   
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First step  
Find an Anesthesiologist  

CHRISTMAS 2011: SURGERY

Orthopaedic surgeons: as strong as an ox and almost
twice as clever? Multicentre prospective comparative
study

OPEN ACCESS

P Subramanian trauma and orthopaedic specialist registrar 1, S Kantharuban core surgical trainee,
Oxford Deanery 2, V Subramanian foundation year trainee, Mersey Deanery 3, S A G Willis-Owen
postdoctoral research scientist 4, C A Willis-Owen consultant trauma and orthopaedic surgeon 5

1North East Thames London Orthopaedic Rotation, Whipps Cross Hospital, Leytonstone, LondonW11 1NR, UK; 2Milton Keynes Hospital, Eaglestone,
Milton Keynes MK6 5LD, UK; 3Southport General Hospital, Southport PR8 6PN, UK; 4National Heart and Lung Institute, London SW3 6LY; 5Queen
Mary’s Hospital, Kent DA14 6LT, UK

Abstract
Objective To compare the intelligence and grip strength of orthopaedic
surgeons and anaesthetists.

Design Multicentre prospective comparative study.

Setting Three UK district general hospitals in 2011.

Participants 36 male orthopaedic surgeons and 40 male anaesthetists
at consultant or specialist registrar grade.

Main outcome measures Intelligence test score and dominant hand
grip strength.

Results Orthopaedic surgeons had a statistically significantly greater
mean grip strength (47.25 (SD 6.95) kg) than anaesthetists (43.83 (7.57)
kg). The mean intelligence test score of orthopaedic surgeons was also
statistically significantly greater at 105.19 (10.85) compared with 98.38
(14.45) for anaesthetists.

ConclusionsMale orthopaedic surgeons have greater intelligence and
grip strength than their male anaesthetic colleagues, who should find
new ways to make fun of their orthopaedic friends.

Introduction
A humorous anaesthetic colleague recently repeated the
following popular saying while an operating table was being
repaired with a mallet: “typical orthopaedic surgeon—as strong
as an ox but half as bright.” Making fun of orthopaedic surgeons
is a popular pastime in operating theatres throughout the country.
This pursuit has recently spread to the internet; a humorous
animation entitled “orthopedia vs anesthesia” had receivedmore
than half a million hits at the time of writing.1 Several
comparisons of orthopaedic surgeons to primates have been

published, and the medical literature contains suggestions that
orthopaedic surgery requires brute force and ignorance.2-4

The stereotypical image of the strong but stupid orthopaedic
surgeon has not been subject to scientific scrutiny. Previous
studies have shown that the average hand size of orthopaedic
surgeons is larger than that of general surgeons.2 3 However, a
search of the worldwide scientific literature found no studies
assessing the strength or intelligence of orthopaedic surgeons.
In the absence of a cohort of willing oxen as a control group,
and given that the phrase is popular with anaesthetists, we
designed this study to compare the mean grip strength of the
dominant hand and the intelligence test score of orthopaedic
surgeons and anaesthetists.⇓

Methods
We compared the strength and intelligence of orthopaedic
surgeons and anaesthetists in three district general hospitals
during a two week period in 2011. We included consultant and
registrar grades, as these grades indicate commitment to the
chosen specialty. We invited all doctors who were present in
the hospital during any day of the twoweek period to participate.
We excluded doctors on leave for the whole period and those
who chose not to take part. Because of a lack of female
orthopaedic surgeons in all three hospitals, we restricted the
study to men.
We measured intelligence by using a surrogate for the widely
accepted intelligence quotient (IQ). By definition, the median
IQ of the general population is 100 and the standard deviation
is 15. We used the Mensa Brain Test version 1.1.0 (Barnstorm
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Catheter 

Standard Tool Box   

•  Tourniquet   

•  Arthro pump 
•  Shaver  
•  Viper  
•  Mayo ciseaux  
 

32 years old ladie, former 
fencing french team 

skiing injury  

Patient set-up  
•  Tourniquet  
•  Knee postionner  
•  Catheter ready  

the transverse meniscal ligament.
Meticulous hemostasis must be ob-
tained to prevent postoperative
bleeding and recurrent scarring.4

Postoperatively, the goal of rehabil-
itation is to prevent scar reformation
while preserving joint mobility. Initially,
rehabilitation focuses on establishing
full ROM and patellar and patellar ten-
don mobility. Patients are limited to
touch-down weight bearing for 2
weeks to limit inflammation and to
maximize interval excursion.14 Typi-
cally, patients are prescribed a 4- to
6-week course of anti-inflammatory
medication following surgery. After
6 weeks, the goal is the return of
functional strength; sports-specific
exercise is begun to facilitate gradual
return to sport.

Results
Steadman et al4 described the results
of isolated anterior interval release in
a series of 25 consecutive patients
with scarring of the anterior interval.
Patients failed a minimum of 6
months of physical therapy and non-
steroidal anti-inflammatory drugs.
Following arthroscopic release, the

average Lysholm score significantly
improved from 59 preoperatively to
81 postoperatively, and the average
International Knee Documentation
Committee score improved from 49

to 70 (P < 0.0001 and P < 0.001, re-
spectively). Four patients with failed
results required a second surgical re-
lease. Ogilvie-Harris and Giddens15

described arthroscopic resection of

Clinical photographs demonstrating the Hoffa test of the knee. A, The thumb is placed at the lateral margin of the
infrapatellar fat pad and patellar tendon with the knee in 30° of flexion. B, Pressure is applied with the thumb as the
knee is brought into full extension. (Reproduced with permission from Steadman JR, Dragoo JL, Hines SL, Briggs KK:
Arthroscopic release for symptomatic scarring of the anterior interval of the knee. Am J Sports Med
2008;36[9]:1763-1769.)

Figure 1

Illustration demonstrating modified placement of arthroscopic portals for
anterior interval release. A, Standard placement of arthroscopic portals.
B, The modified anterolateral portal (arrow) is established slightly more
lateral and proximal than the standard portal to improve visualization of the
anterior interval. The modified anteromedial portal (arrow) is created more
medial than the standard portal to allow exploration of the anterior interval.
The shaded areas denote the infrapatellar fat pad.

Figure 2

Michael R. Chen, MD, and Jason L. Dragoo, MD

November 2011, Vol 19, No 11 711

Portals and Approaches  
1.Work in extension 

Liberation under the quad: see the red fibers  
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How much did I earn?  Section of the lateral retinaculum  

the transverse meniscal ligament.
Meticulous hemostasis must be ob-
tained to prevent postoperative
bleeding and recurrent scarring.4

Postoperatively, the goal of rehabil-
itation is to prevent scar reformation
while preserving joint mobility. Initially,
rehabilitation focuses on establishing
full ROM and patellar and patellar ten-
don mobility. Patients are limited to
touch-down weight bearing for 2
weeks to limit inflammation and to
maximize interval excursion.14 Typi-
cally, patients are prescribed a 4- to
6-week course of anti-inflammatory
medication following surgery. After
6 weeks, the goal is the return of
functional strength; sports-specific
exercise is begun to facilitate gradual
return to sport.

Results
Steadman et al4 described the results
of isolated anterior interval release in
a series of 25 consecutive patients
with scarring of the anterior interval.
Patients failed a minimum of 6
months of physical therapy and non-
steroidal anti-inflammatory drugs.
Following arthroscopic release, the

average Lysholm score significantly
improved from 59 preoperatively to
81 postoperatively, and the average
International Knee Documentation
Committee score improved from 49

to 70 (P < 0.0001 and P < 0.001, re-
spectively). Four patients with failed
results required a second surgical re-
lease. Ogilvie-Harris and Giddens15

described arthroscopic resection of

Clinical photographs demonstrating the Hoffa test of the knee. A, The thumb is placed at the lateral margin of the
infrapatellar fat pad and patellar tendon with the knee in 30° of flexion. B, Pressure is applied with the thumb as the
knee is brought into full extension. (Reproduced with permission from Steadman JR, Dragoo JL, Hines SL, Briggs KK:
Arthroscopic release for symptomatic scarring of the anterior interval of the knee. Am J Sports Med
2008;36[9]:1763-1769.)

Figure 1

Illustration demonstrating modified placement of arthroscopic portals for
anterior interval release. A, Standard placement of arthroscopic portals.
B, The modified anterolateral portal (arrow) is established slightly more
lateral and proximal than the standard portal to improve visualization of the
anterior interval. The modified anteromedial portal (arrow) is created more
medial than the standard portal to allow exploration of the anterior interval.
The shaded areas denote the infrapatellar fat pad.

Figure 2

Michael R. Chen, MD, and Jason L. Dragoo, MD

November 2011, Vol 19, No 11 711

Mayo ciseux closed 
From infero lat to the superolateral   

Section of the lateral retinaculum  
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Mayo ciseux open  
Below the skin  
Control of the hemostasis 

Hemostasis and work into  
the  condylar ramp 

Up to down  

  •  Fat pad liberation  
the infrapatellar fat pad in patients
with Hoffa syndrome. Patients had
marked improvement in symptoms
and function after surgery at an aver-
age follow-up of 76 months. Con-
versely, patients with severe scarring
or infrapatellar contracture syn-
drome had symptoms of patellofem-
oral arthritis and tibiofemoral arthri-
tis and could not return to a
preinjury level of sport or work de-
spite improvement in ROM after ar-
throscopic and open treatment.1

Posterior Capsular Release
Flexion contractures are one of the
main factors that adversely affect pa-
tient outcome and knee function fol-
lowing surgery.1,2,16 A 5° loss of ex-
tension can cause a noticeable limp
during ambulation as well as patello-
femoral irritability, and a deficit of
10° is poorly tolerated.6 Extension
deficit >20° results in substantial

limb-length discrepancy.2 Contrac-
ture of the posterior capsule is the
primary cause of extension loss;
however, anterior interval scarring,
patellar entrapment, anterior cruci-
ate ligament graft malposition, and
hamstring tightness can also contrib-
ute to loss of extension.1,2,16,17

History and Physical
Examination
Patients with an extension deficit
should be systematically evaluated
for the causes of flexion contracture.
A thorough history should be ob-
tained, and any trauma and/or surgi-
cal procedures should be noted. Knee
ROM should be carefully measured,
and the quality of the end point
should be recorded. Flexion contrac-
tures exhibiting a firm end point
tend to involve the posterior capsule,
whereas a spongy end point typically
indicates involvement of the patello-
femoral mechanism or anterior inter-
val.

MRI is the radiographic imaging
modality of choice. Thickening or
scarring of the posterior capsule,
which is indicated by a low signal on
T1- and T2-weighted magnetic reso-
nance images, may sometimes be ob-
served.

Surgical Technique
Surgical intervention is indicated af-
ter failed nonsurgical treatment in
the patient with a flexion contracture
of 10° to 15° and an unyielding end
point.18 However, even smaller de-
grees of contracture may not be tol-
erated in the elite athletic popula-
tion. Open17-19 and arthroscopic20,21

posterior capsular releases have been
described, but arthroscopic releases
are more technically demanding.

The patient is positioned for stan-
dard arthroscopy with the contralat-
eral leg placed in a well-leg holder
and the foot of the bed dropped. A
tourniquet should be carefully placed
high on the thigh to allow adequate

draping for the creation of a postero-
medial and/or posterolateral portal
(Figure 4). Use of an arthroscopic
pump is recommended to maintain
constant intra-articular pressure and
ensure distension of the posterior
capsule. Anterolateral and anterome-
dial arthroscopic portals are created
near the edge of the patellar tendon
to allow instrumentation to be used
in the posterior compartment.

The posteromedial compartment is
visualized by placing a 30° arthro-
scope between the medial femoral
condyle and posterior cruciate liga-
ment via the anterolateral portal.20

Often, a blunt arthroscopic obtura-
tor must first be used to break
through scar tissue or adhesions be-
fore inserting the arthroscope.20 Un-
der direct visualization, a spinal nee-
dle is inserted into the skin through
the posteromedial capsule to localize
the posteromedial arthroscopic por-
tal (Figure 4). The portal is then cre-
ated under direct visualization by
making a small incision and advanc-
ing an arthroscopic cannula through
the incision into the posteromedial
compartment. Similarly, the arthro-
scope may be placed between the an-
terior cruciate ligament and lateral
femoral condyle to visualize the pos-
terolateral compartment. A postero-
lateral portal can be created in a sim-
ilar manner; however, care must be
taken to avoid the peroneal nerve,
which lies on the posteromedial bor-
der of the biceps femoris tendon. The
incision must be made anterior to
this tendon, and blunt dissection
must be performed during portal
placement.

Two methods of arthroscopic cap-
sular release have been described in
the literature. LaPrade et al20 de-
scribed an isolated posteromedial re-
lease for flexion contractures. They
recommended separating the pos-
teromedial capsule from the postero-
medial structures, including the me-
dial gastrocnemius tendon and

Illustration demonstrating anterior
interval release. The release is
made anterior to the transverse
meniscal ligament and proceeds
laterally and anterior to the anterior
horn of the lateral (L) meniscus.
ACL = anterior cruciate ligament,
M = medial meniscus. (Reproduced
with permission from Steadman JR,
Dragoo JL, Hines SL, Briggs KK:
Arthroscopic release for
symptomatic scarring of the
anterior interval of the knee. Am J
Sports Med 2008;36[9]:1763-1769.)

Figure 3

Arthroscopic Releases for Arthrofibrosis of the Knee

712 Journal of the American Academy of Orthopaedic Surgeons
Anterior interval  

release   

Section of the Medial retinaculum  
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described arthroscopic resection of

Clinical photographs demonstrating the Hoffa test of the knee. A, The thumb is placed at the lateral margin of the
infrapatellar fat pad and patellar tendon with the knee in 30° of flexion. B, Pressure is applied with the thumb as the
knee is brought into full extension. (Reproduced with permission from Steadman JR, Dragoo JL, Hines SL, Briggs KK:
Arthroscopic release for symptomatic scarring of the anterior interval of the knee. Am J Sports Med
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Figure 1

Illustration demonstrating modified placement of arthroscopic portals for
anterior interval release. A, Standard placement of arthroscopic portals.
B, The modified anterolateral portal (arrow) is established slightly more
lateral and proximal than the standard portal to improve visualization of the
anterior interval. The modified anteromedial portal (arrow) is created more
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Figure 2

Michael R. Chen, MD, and Jason L. Dragoo, MD

November 2011, Vol 19, No 11 711

Mayo ciseux closed and open 
From infero med to the superomed   
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•  Spines fracture: hardware removal  
•  Osteochondral fragment removal  
•  ACL liberation  

Pictures at the end 
Psychologic effect +++  

Catheter +++ Casting 
•  Casting in flexion and extension  
•  Change every six hours during at least 5 days 
•  Drains+++  

Manual Physiotherapy 
•  2 hours in fours session every day including the week-end 

Results at three months  
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Results at one year  Experimental propriocetive  
rehabilitation program André GAY 70!

Original article

Proprioceptive feedback enhancement induced by vibratory stimulation
in complex regional pain syndrome type I: An open comparative

pilot study in 11 patients*

André Gay a,*, Sebastien Parratte b, Bruno Salazard c, Didier Guinard a, Thao Pham d,
Regis Legré a, Jean Pierre Roll e

a Hand Surgery and Reconstructive Limb Surgery Department, La Conception Teaching Hospital, Marseille, France
b Orthopedic Surgery and Trauma Center, Sainte Marguerite Hospital, Marseille, France

c Plastic Surgery Department, La Conception Teaching Hospital, Marseille, France
d Rheumatology Department, La Conception Teaching Hospital, Marseille, France

e Human Neurobiology Laboratory, C.N.R.S.-Aix-Marseille-Université, Marseille, France
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Abstract

Objective: Complex regional pain syndrome type I (CRPS-I) is now considered as a central nervous system disease with peripheral manifesta-
tions. CRPS-I may result from a mismatch between sensory input and motor output leading to a disorganization of motor programming in cor-
tical structures. According to previous studies in the field of motor control, one efficient way to correct this mismatch could be a proprioceptive
feedback enhancement. The goal of the present study was to determine whether vibratory stimulation by improving proprioceptive feedback may
increase range of motion and minimize pain in patients with CRPS-I.
Methods: An open non-randomized study was conducted in 11 patients with CRPS-I of the hand and wrist. Conventional rehabilitation sessions
were given for 10 weeks. During each session, patients in the intervention group (n¼ 7) received vibratory stimulation of the affected region; the
remaining 4 patients served as the controls.
Results: After 10 weeks, range-of-motion gains were about 30% larger and pain severity was about 50% lower in the intervention group than in
the control group. A significant decrease in analgesic use occurred in the intervention group.
Discussion: Vibratory stimulation may significantly improve range of motion and pain in patients with CRPS-I, probably by reestablishing con-
sonance between sensory input and motor output at cortical level. Prospective randomized studies in larger numbers of patients are needed.
Cross-over designs or simulated vibratory stimulation should be used to minimize bias.
! 2007 Elsevier Masson SAS. All rights reserved.

Keywords: Complex regional pain syndrome; Rehabilitation therapy; Vibration; Central nervous system; Pain relief

1. Introduction

Complex regional pain syndrome type I (CRPS-I), previ-
ously known as reflex sympathetic dystrophy syndrome, is
a multi-component and disabling disease that affects all or
part of a limb [1]. Although CRPS-I may be related to many
causes, about 75% of cases are trauma-induced [2] or spon-
taneous [3]. Burning pain, allodynia, and hyperalgesia are

* Disclaimer: none of the authors derives any financial advantages from the
sale of the vibrators used for vibratory stimulation during rehabilitation
therapy.
* Corresponding author. Service de Chirurgie de la Main et Réparatrice des

Membres, Hôpital de la Conception, 147 Boulevard Baille, 13385 Marseille
Cedex 5, France.

E-mail address: andremathieu.gay@mail.ap-hm.fr (A. Gay).

1297-319X/$ - see front matter ! 2007 Elsevier Masson SAS. All rights reserved.
doi:10.1016/j.jbspin.2006.10.010

Joint Bone Spine 74 (2007) 461e466
http://france.elsevier.com/direct/BONSOI/
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Tendinous Vibration :   «   A  Proprioceptve  fake stimulus»  

Albert F, Ribot E, Bergenheim M, Roll JP, 2004, 2006 

10 10 
20 

Vibration 

We can work on the brain input « somesthesic intrusion» 

Fake  
extension 

 Roll et al 2001 

Hand  cast  with  muscle  

and  skin  microvibrators
Vibratory  

  patterns

S2  Pre S2  Post

S1  PostS1  Pre

5  days  immobilization  +  Illusory  movements

5  days  immobilization  -  No  illusory  movements

Roll R, Kavounoudias  A, Albert F , Gay A, Legré R , Fabre B, Roll JP  NeuroImage, under revision 

Arc of motion 

Roll R. et al. NeuroImage, under revision 
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Key points   

•  Infection 
•  3 to 6 months 
•  Patient information 
•  Anesthesiologist and cathether: pain+++ 
•  Arthroscopic time:  7 steps  
•  Cast and drain 
•  Manual rehabilitation 

Intra-articular problems and lack of flexion   


