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Knee hyperextension or knee hyperlaxity
or generalized joint laxity ?



Generalized joint laxity

• Genetically determined
• Overall join flexibility : Higher ROM than mean ROM of the general population
• ROM is determined by the tightness of ligaments
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Generalized joint laxity is a genetically determined component of overall joint fl exibility. The incidence of joint laxity in the overall 
population is approximately 5% to 20%, and its prevalence is higher in females. Recently it was noticed that individuals with 
generalized joint laxity are not only prone to anterior cruciate ligament injuries but also have inferior results after a reconstruction. 
Therefore, an anterior cruciate ligament reconstruction in patients with generalized laxity should be undertaken with caution due to 
the higher expected failure rate from the complexity of problems associated with this condition. It is also necessary to identify the 
risk factors for the injury as well as for the post operative outcome in this population. A criterion that includes all the associated 
components is necessary for the proper screening of individuals for generalized joint laxity. Graft selection for an anterior cruciate 
reconstruction in patients with ligament laxity is a challenge. According to the senior author, a hamstring autograft is an inferior 
choice and a double bundle reconstruction with a quadriceps tendon-bone autograft yields better results than a single bundle 
bone-patella tendon-bone autograft. Future studies comparing the different grafts available might be needed to determine the 
preferred graft for this subset of patients. Improved results after an anterior cruciate ligament reconstruction can be achieved by 
proper planning and careful attention to each step beginning from the clinical examination to the postoperative rehabilitation.
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The term generalized joint laxity (GJL) indicates a gen-
erally higher range-of-motion (ROM) than the mean 
ROM of the general population. ! e ROM that a joint is 
capable of is determined by the tightness or otherwise of 
the restraining ligaments. Joint laxity may be an advantage 
in sports requiring good flexibility, such as gymnastics. 
However, it can be potentially dangerous in some other 
sports.1) Excessive laxity has been associated with a higher 
likelihood of knee ligament injury2-4) and it is widely 
accepted that GJL and hyperextension of the knee are 
important risk factors for an anterior cruciate ligament 

(ACL) injury, particularly a non-contact injury.5-8) Prior 
investigations suggest that greater knee laxity and in-
creased GJL are more prevalent in females.6-9) ! e growth 
and development and hormonal fluctuations after pu-
berty might contribute to changes in joint laxity and 
increase the risk of ACL injury risk in females.8) Recently, 
joint specific laxity, particularly knee hyperextension 
has been proposed as an important risk factor for ACL 
injury.7,8,10,11) In addition, the negative effects that altered 
foot biomechanics have on the ACL have been an area 
of interest for many researchers,12-15) which adds to the 
complexity of GJL and its impact on the knee ligaments, 
particularly the ACL. 

Although it is unclear if GJL is related to the 
outcome of an ACL reconstruction, it has been observed 
by some surgeons that conservative treatment often 
fails in patients with GJL, and there is a high risk of a 



Generalized joint laxity
• Can be an advantage
• But dangerous in some other sports
• Excessive laxity > higher knee ligament injury
• GJL and hyperextension are important risk factors of non contact tears +++

VS

Stewart DR, Burden SB. Does generalised ligamentous laxity
increase seasonal incidence of injuries in male first division 
club rugby players? Br J Sports Med. 2004;38(4):457-60 



• More prevalent in females
• Negative effects of alterred foot biomechanics on the ACL
• Conservative treatment often fails
• Surgical treatment : higher risk of failure

•Caution !!!

Generalized joint laxity

Kim SJ, Kim TE, Lee DH, Oh KS. Anterior cruciate
ligament reconstruction in patients who have excessive 
joint laxity. J Bone Joint Surg Am. 2008;90(4):735-41 

Myer GD, Ford KR, Paterno MV, Nick TG, Hewett TE. The effects
of generalized joint laxity on risk of anterior cruciate ligament 
injury in young female athletes. Am J Sports Med. 2008;36(6):1073-
80 



More than 3 of the following tests are positive
Upper and lower limbs involved

1/ Passive apposition of the thumb to the flexor aspect of the forearm
2/ Passive hyperextension of the fingers so that they lie parallel with the extensor aspect of the forarm
3/ Ability to hyperextend the elbow more than 10°
4/ Knee hyperextension >10°
5/ Excessive range of passive dorsiflexion of the ankle and eversion of the foot

Carter and wilkinson in 1964
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failure in surgical stabilization, possibly because of the 
biological composition of autograft tissue, as well as 
the composition of secondary restraints.16,17) Therefore, 
an ACL reconstruction in those patients should be 
undertaken with caution. The characteristics of GJL 
are affected primarily by the inherent connective tissue 
extensibility that is determined by the composition of 
connective tissues and the orientation of the various so!  
tissue structures.18) Since it is determined genetically, an 
abnormality in the connective tissue composition will 
be generalized, which needs to be considered when gra!  
selection for a reconstruction is made. Since there is no 
consensus regarding the ideal/preferred grafts of choice 
and the rehabilitation protocol, each step beginning from 
the clinical evaluation to post operative rehabilitation is 
important for achieving a better clinical outcome. This 
article reviews the available literature and shares the 
experience of the senior author in the treatment of an ACL 
insu"  ciency in patients with GJL.

CRITERIA FOR ASSESSING GENERALIZED 
JOINT LAXITY

Internationally, there is no agreement regarding the 
defi  nition of this entity. The criteria for GJL were first 
described by Carter and Wilkinson in 1964.19) They 
diagnosed GJL when more than three of the following 
tests were posi tive with both upper and lower limbs 
involved: 1) pas sive apposition of the thumb to the # exor 
aspect of the forearm; 2) passive hyperextension of the 
fingers so that they lie parallel with the extensor aspect 
of the forearm; 3) ability to hyperextend the elbow more 
than 10°; 4) abil ity to hyperextend the knee more than 
10°; and 5) an excess range of passive dorsi# exion of the 
ankle and ever sion of the foot. Beighton and Horan20) 
modi$ ed the method described by Carter and Wilkinson 
in 196919) and revised it in 197321) (Table 1). Of the five 

joints exami ned in the Carter and Wilkinson score,19) 
two were mod ified. Hyperextension of the fingers to lie 
parallel to the extensor aspect of the forearm was changed 
into an ability to perform passive hyperextension of the 
fifth finger to > 90°, and dorsiflexion of the ankle and 
eversion of the foot was replaced with a flexion of the 
trunk. Rotes-Querol22) recommended more tests for the 
shoulder, cervical spine, hip and toe supplementing the 
Beighton methods, and di% erent cuto%  levels for children 
and adults. However, many studies have been performed 
based upon the Beighton methods, even though there 
is no universal agreement for the GJL criteria between 
authors using the cuto%  level. Clinically, this method has 
many advantages because it can be carried out very easily 
without any special measuring instruments, and applies 
a dichotomous principle. Several studies have reported 
superior reproducibility and concurrent validity of the 
Beighton-Horan index than other methods.23-26) 

INCIDENCE OF GENERALIZED JOINT LAXITY

Population studies demonstrate wide variations in the 
prevalence of GJL, which is affected by age, gender and 
ethnicity.21,27-30) Some authors confirmed that increased 
GJL was more common in adolescent girls than boys 
and de creases with age from childhood onward.3,31-34) 
GJL is ob served more often in Asians and Africans 
than Cau casians.21,35,36) From the surveys reported, GJL 
may be present in 2% to 29% of males and 6% to 57% 
of females.21,37-39) However, most studies focused on 
young adults. From those that have examined general 
populations, it would appear that GJL has an overall 
prevalence of 5% to 20%.30,40) Such a large variation may be 
explained by the use of different measuring instruments 
and different cutoff points in the Beighton-Horan index. 
Several studies have shown a correlation between GJL 
and occupation. The prevalence of GJL was reported to 
be significantly higher in ballet dancers than a control 
group.2,41) American music students and Swedish industrial 
workers had a relatively high prevalence of GJL.32) Al-Rawi 
et al.40) reported that the right side (usually dominant side) 
was signi$ cantly less mobile than the le! . 

GENERALIZED JOINT LAXITY ON RISK 
OF ANTERIOR CRUCIATE LIGAMENT INJURY

& e risk factors that predispose a person to an ACL injury 
vary. & ese may be intrinsic non-changeable factors, such 
as physiological joint laxity, female gender or the size of 
the femoral notch, and extrinsic, potentially changeable 

Table 1. The Beighton and Horan Criteria for Generalized Joint Laxity

1.  Passive dorsifl exion of the little fi ngers beyond 90°

2.  Passive apposition of the thumbs to the fl exor aspects of the forearms

3.  Hyperextension of the elbows beyond 10°

4.  Hyperextension of the knees beyond 10°

5.  Forward fl exion of the trunk, with the knees straight  so  that the palms 
       of  the hands rest easily on the fl oor

A Patient receives 1 point for the ability to perform each of the listed 
  actions.

1973 Beighton and Horan Criteria
better reproducibility and concurrent validity



INCIDENCE

• Wide variations 
• Affected by age, gender and ethnicity
• Adolescent girls +++ and decreases with age
• More often in asians and africans than caucasians
• 2%-29% of males and 6%-57% of females
• Overall prevalence of 5% to 20%
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The term generalized joint laxity (GJL) indicates a gen-
erally higher range-of-motion (ROM) than the mean 
ROM of the general population. ! e ROM that a joint is 
capable of is determined by the tightness or otherwise of 
the restraining ligaments. Joint laxity may be an advantage 
in sports requiring good flexibility, such as gymnastics. 
However, it can be potentially dangerous in some other 
sports.1) Excessive laxity has been associated with a higher 
likelihood of knee ligament injury2-4) and it is widely 
accepted that GJL and hyperextension of the knee are 
important risk factors for an anterior cruciate ligament 

(ACL) injury, particularly a non-contact injury.5-8) Prior 
investigations suggest that greater knee laxity and in-
creased GJL are more prevalent in females.6-9) ! e growth 
and development and hormonal fluctuations after pu-
berty might contribute to changes in joint laxity and 
increase the risk of ACL injury risk in females.8) Recently, 
joint specific laxity, particularly knee hyperextension 
has been proposed as an important risk factor for ACL 
injury.7,8,10,11) In addition, the negative effects that altered 
foot biomechanics have on the ACL have been an area 
of interest for many researchers,12-15) which adds to the 
complexity of GJL and its impact on the knee ligaments, 
particularly the ACL. 

Although it is unclear if GJL is related to the 
outcome of an ACL reconstruction, it has been observed 
by some surgeons that conservative treatment often 
fails in patients with GJL, and there is a high risk of a 



How to deal with Knee Hyperlaxity/extension ?



Preoperative planning

Laxity grading + Bony deformity + Anterior tibial translation         



Graft choice ?

• No consensus 
• Autograft > Allograft
• Delayed incorporation
• No report on allograft on GLJ
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The term generalized joint laxity (GJL) indicates a gen-
erally higher range-of-motion (ROM) than the mean 
ROM of the general population. ! e ROM that a joint is 
capable of is determined by the tightness or otherwise of 
the restraining ligaments. Joint laxity may be an advantage 
in sports requiring good flexibility, such as gymnastics. 
However, it can be potentially dangerous in some other 
sports.1) Excessive laxity has been associated with a higher 
likelihood of knee ligament injury2-4) and it is widely 
accepted that GJL and hyperextension of the knee are 
important risk factors for an anterior cruciate ligament 

(ACL) injury, particularly a non-contact injury.5-8) Prior 
investigations suggest that greater knee laxity and in-
creased GJL are more prevalent in females.6-9) ! e growth 
and development and hormonal fluctuations after pu-
berty might contribute to changes in joint laxity and 
increase the risk of ACL injury risk in females.8) Recently, 
joint specific laxity, particularly knee hyperextension 
has been proposed as an important risk factor for ACL 
injury.7,8,10,11) In addition, the negative effects that altered 
foot biomechanics have on the ACL have been an area 
of interest for many researchers,12-15) which adds to the 
complexity of GJL and its impact on the knee ligaments, 
particularly the ACL. 

Although it is unclear if GJL is related to the 
outcome of an ACL reconstruction, it has been observed 
by some surgeons that conservative treatment often 
fails in patients with GJL, and there is a high risk of a 



Graft choice ?

• No consensus!
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in sports requiring good flexibility, such as gymnastics. 
However, it can be potentially dangerous in some other 
sports.1) Excessive laxity has been associated with a higher 
likelihood of knee ligament injury2-4) and it is widely 
accepted that GJL and hyperextension of the knee are 
important risk factors for an anterior cruciate ligament 

(ACL) injury, particularly a non-contact injury.5-8) Prior 
investigations suggest that greater knee laxity and in-
creased GJL are more prevalent in females.6-9) ! e growth 
and development and hormonal fluctuations after pu-
berty might contribute to changes in joint laxity and 
increase the risk of ACL injury risk in females.8) Recently, 
joint specific laxity, particularly knee hyperextension 
has been proposed as an important risk factor for ACL 
injury.7,8,10,11) In addition, the negative effects that altered 
foot biomechanics have on the ACL have been an area 
of interest for many researchers,12-15) which adds to the 
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particularly the ACL. 
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Hamstring



Lateral Extra-Articular Tenodesis

ORIGINAL PAPER Open Access

Adding a modified Lemaire procedure to
ACLR in knees with severe rotational knee
instability does not compromise isokinetic
muscle recovery at the time of return-to-
play
Leopold Joseph1, Guillaume Demey1, Thomas Chamu2, Axel Schmidt3, Alexandre Germain2, Floris van Rooij4* ,
Mo Saffarini4 and David Dejour1

Abstract

Purpose: To determine whether isokinetic muscle recovery following ACLR using a hamstring tendon (HT) would
be equivalent (non-inferior) in knees that had high-grade pivot-shift and adjuvant modified Lemaire procedure
versus knees that had minimal pivot-shift and no adjuvant modified Lemaire procedure.

Methods: We evaluated 96 consecutive patients that underwent primary ACLR. Nine were excluded because of
contralateral knee injury, and of the remaining 87, ACLR was performed stand-alone in 52 (Reference group), and
with a Lemaire procedure in 35 (Lemaire group) who had high-grade pivot-shift, age < 18, or genu
recurvatum > 20°. At 6 months, isokinetic tests were performed at 240°/s and 90°/s to calculate strength
deficits of hamstrings (H) and quadriceps (Q). At 8 months, patients were evaluated using IKDC, Lysholm, and
Tegner scores.

Results: Compared to the Reference group, the Lemaire group were younger (23.0 ± 2.5 vs 34.2 ± 10.5, p = 0.021) with a
greater proportion of males (80% vs 56%, p < 0.001). The Lemaire group had no complications, but the Reference group
had one graft failure and one cyclops syndrome. Strength deficits at 240°/s and at 90°/s were similar in both groups, but
mixed H/Q ratios were lower for the Lemaire group (1.02 ± 0.19 vs 1.14 ± 0.24, p= 0.011). IKDC and Lysholm scores were
similar in both groups, but Tegner scores were higher in the Lemaire group (median, 6.5 vs 6.0, p = 0.024).

Conclusions: ACLR with a modified Lemaire procedure for knees with rotational instability grants equivalent isokinetic
muscle recovery as stand-alone ACLR in knees with no rotational instability. For ACL-deficient knees with high-grade
pivot-shift, a Lemaire procedure restores rotational stability without compromising isokinetic muscle recovery.

Study design: Level III, comparative study.

Keywords: Anterior cruciate ligament reconstruction, Isokinetic tests, Lemaire procedure, Anterolateral complex, Pivot-shift
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Weightbearing ?

Anterior tibial translation on monopodal
weightbearing x-rays >5mm         

No weightbearing in 
the postop period



Anterior tibial translation on monopodal
weightbearing x-rays >5mm         

Romandini et al. 
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A non-weight bearing protocol after ACL 
reconstruction improves static anterior tibial 
translation in patients with elevated slope 
and increased weight bearing tibial anterior 
translation
Iacopo Romandini1,2*  , Nicolas Cance1, Michael J. Dan1,3, Tomas Pineda1,4, Benoit Pairot de Fontenay1, 
Guillaume Demey1 and David H. Dejour1 

Abstract 
Purpose Aim of this study is to evaluate the impact of a non-weight bearing (NWB) protocol within 21 post-opera-
tive days after anterior cruciate ligament (ACL) reconstruction on static and dynamic anterior tibial translations (SATT 
and DATT, respectively). The hypothesis is that delayed WB would improve ATT at 9 months follow-up.

Methods A series of patients treated with ACL reconstruction was retrospectively reviewed, comparing a group 
with immediate post-operative weight bearing (WB group) and a group without post-operative weight bearing (NWB 
group). The NWB protocol was applied to patients with posterior tibial slope (PTS) ≥ 12°, pre-operative SATT ≥ 5 mm, 
and/or meniscal lesions of root or radial type. SATT, and PTS were measured on 20° flexion monopodal lateral x-rays, 
while DATT on Telos™ x-rays at pre-operative and 9-months follow-up.

Results One hundred seventy-nine patients were included (50 NWB group, 129 WB group). The SATT wors-
ened in the WB group with a mean increase of 0.7 mm (SD 3.1 mm), while in the NWB group, the SATT improved 
with a mean decrease of 1.4 mm (SD 3.1 mm) from the pre-operative to 9 months’ follow-up (p < 0.001). The side-
to-side Telos™ evaluation showed a significant improvement in DATT within both the groups (p < 0.001), but there 
was no difference between the two groups (p = 0.99).

Conclusion The post-operative protocol of 21 days without WB led to an improvement in SATT at 9 months with-
out an influence on DATT, and it is recommended for patients with a SATT ≥ 5 mm and/or a PTS ≥ 12° as part of an “à la 
carte” approach to ACL reconstruction.

Level of evidence Level IV, Retrospective case series

Keywords Anterior cruciate ligament, Weight bearing, Arthroscopy, Knee, Post-operative protocol
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mean decrease of 1.4 mm from pre-operative to 9 month FU 

Weightbearing ?



Postop rehabilitation
• Healing process : slow healers need to be protected longer
• Decelerated rehabilitation program (Hardin)

• Delayed RTP
• Contralateral knee prevention (34% overall ACL injury rate)

Hardin JA, Voight ML, Blackburn TA, Canner GC, Soffer SR. The effects of 
"decelerated" rehabilitation following anterior cruciate ligament reconstruction on a 
hyperelastic female adolescent: a case study. J Orthop Sports Phys Ther. 1997;26(1):29-
34. 

Larson CM, et al. Generalized Hypermobility, Knee Hyperextension, and Outcomes
After Anterior Cruciate Ligament Reconstruction: Prospective, Case-Control Study With
Mean 6 Years Follow-up. Arthroscopy. 2017 Oct;33(10):1852-1858



Decelerated protocol and patient education
Leg Pillow 45 days
(@ night and for rest)

Hinged ROM Knee Brace
with 10° flexum

+



Decelerated protocol and patient education

• En cas de recurvatum
– A rechercher en préopératoire
– Le recurvatum n’est pas une contre indication
– Coussin sous le genou en postopératoire dans le creux poplité pour 

maintenir un léger flexum
– Attelle de genou en légère flexion

Conférence d’Enseignement du Matin
Tout sur la pente tibiale et le Ligament Croisé Antérieur

Guillaume DEMEY
Julien CHAPPUIS

Julien CHOUTEAU



Posterior capsular retightening

Thierry Judet Procedure
https://www.canal-u.tv/chaines/canal-u-
medecine/traitement-chirurgical-du-genu-
recurvatum-technique-de-la-boite-a-sardines



Knee hyperlaxity/extension =
Caution !

👉 Lateral extra-articular tenodesis
👉 Adapted postoperative protocol


