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Tibial slope and bone
corrections



How to measure the 
tibial slope ??



Monopodal weightbearing lateral x-ray



20-30°
flexion15cm

Monopodal weightbearing lateral x-ray



Monopodal weightbearing lateral x-ray



Posterior tibial slope



What is the normal value?



Proximal anatomical axis
Normal value = 9°

What is the normal value?



Why measure the 
tibial slope??



Slope > 12°
= 22% failure rate @ 20y FU

Intrinsic factor of failure after ACLr



Fig. 6

“Graft failure due to fatigue”
Biological failure…

Constraints on ACL
during walking !!!

Fig. 6

Intrinsic factor of failure after ACLr



Static anterior tibial translation



Normal value = 1.3mm

La translation tibiale antérieure statique est plus 
importante et plus affectée par la pente chez les patients 

atteints de rupture du LCA que chez les témoins

Static anterior tibial translation is larger and is more affected by slope
in ACL patients compared to controls

N. CANCE, M. J. Dan, T. Pineda, G. Demey, D. H. Dejour

Lyon – Ortho – Clinic
Clinique de la Sauvegarde, LYON

Static anterior tibial translation



With slope<

+10° slope = +2.4 to +6mm of translation

9 mm

Slope 13°

Translation Tibial Statique 9 mm
Pente 13°

Static anterior tibial translation



Target slope = between 4° and 6°

With slope<

Static anterior tibial translation

9 mm

Slope 13°

Translation Tibial Statique 9 mm
Pente 13°



Risk of ACL rupture or meniscal injury

Cut-off value : > 5mm

Static anterior tibial translation



The static anterior tibial translation is not 
improved by the addition of a lateral tenodesis



When should we correct 
the tibial slope??



Second revision of the ACL with a slope >10°





Differential anterior drawer (Telos®) = 12mm Tibial slope = 13°

Tibial translation 
8mm



13° 0°

Static anterior tibial 
translation 8mm 

Static anterior tibial 
translation 0mm 



First failure
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Abstract
Purpose To report outcomes of first revision anterior cruciate ligament reconstruction (ACLR) with tibial deflexion oste-
otomy (TDO) in patients with posterior tibial slope (PTS) >10° at >2 years.
Methods The authors studied outcomes of a consecutive series of 16 patients that underwent first revision ACLR with TDO, 
including Lysholm score, IKDC subjective and objective scores, Lachman test, PTS, and signs of osteoarthritis. One woman 
was excluded because of early signs of knee arthritis, as the first revision ACLR took place 27 years following the primary 
ACLR. This left a final cohort of 15 patients assessed at minimum follow-up of 2 years.
Results The final cohort comprised 14 men and 1 woman aged 25.3 ± 6.6 years (range 16–39) at first revision ACLR. At 
final follow-up of 4.4 ± 1.5 years (range, 2–7), PTS was corrected from 12.5 ± 1.8° (range 8–15°) to 1.9 ± 3.6° (range 
– 4 to 8°), and none of the knees had radiographic signs of osteoarthritis. Lysholm score was 83.8±12.5, IKDC subjective 
score was 80.3±16.2, and IKDC objective score was A in 5 (33%), and B in 10 (67%). The net improvement exceeded the 
minimal clinically important difference (MCID) in 93% of patients for the IKDC subjective score and in 80% of patients for 
the Lysholm score. None of the knees had any retears, and only one required a reoperation to re-suture a medial meniscal 
tear due to trauma.
Conclusion At 2-7 years following revision ACLR combined with TDO, net improvement exceeded the MCID in 93% of 
patients for IKDC subjective score and in 80% of patients for Lysholm score, with no retears or major complications. These 
results suggest that TDO is a safe technique to protect the ACL graft and might be considered as of first revision ACLR to 
correct excessive PTS.
Level of evidence Level IV

Keywords ACLR · TDO · Tibial deflexion osteotomy · First revision

Introduction

Recurrent tears of the anterior cruciate ligament (ACL) 
are caused by various intrinsic and extrinsic factors that 
should be considered when performing ACL reconstruction 
(ACLR). Extrinsic factors, such as type of sport and physical 
preparation, could be optimized by adjusting rehabilitation 

and preparatory programs [2, 10, 21], though there is limited 
evidence regarding the efficacy of such methods at reducing 
failure rates. Intrinsic factors, including anatomic, genetic, 
and hormonal aspects, should also be considered, notably 
the posterior tibial slope (PTS) [23, 30, 31], as it increases 
anterior tibial translation [7, 13, 28] and exacerbates anter-
oposterior tensions within the ACL [12, 20]. The association 
between excessive PTS and ACLR failure has been demon-
strated in both short- and long-term studies [3, 25].

Tibial deflexion osteotomy (TDO) was first described in 
1998 by Dejour et al. [5] to correct excessive PTS during 
revision ACLR. In 2015, Dejour et al. [8] published promis-
ing outcomes of second revision ACLR combined with TDO 
in 9 knees with PTS >10°, and recommended considering 
adjuvant TDO as of first revision ACLR. In 2020, Akoto 
et al. [1] published outcomes of 22 knees that underwent 
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If primary surgery was done well :
+     Posterior Tibial Slope >10°
+    Anterior Tibial Translation >5mm



Primary ACL reconstruction? 

Ø Male 18 yo
Ø Soccer player
Ø ACL rupture 6 months ago
Ø Non-contact pivot injury
Ø Instability
Ø Clinical examination...



Primary ACL reconstruction



Anterior drawer (Telos®) side to side difference = 16mm



19° 15mm







How to correct the 
tibial slope??



üGraft harvest
üArthroscopy
• Meniscal treatment
• Creation of tunnels (positioning and reaming)

No graft passage: osteotomy is performed

1st steps



B Sonnery-Cottet et al, AJSM 2014
H Dejour Lyon knee meeting 1991
D Dejour RCO 1998
D Dejour et al, KSSTA 2015 2022

T Hees, W Petersen, 
Arthrosc Tech 2018

Slope correction osteotomy (anterior closing wedge)

Supra-tuberosity Trans-tuberosity Infra-tuberosity





• Stable fixation
• Only compressive forces
• No weight-bearing for 3 weeks
• Partial weight-bearing between 3 and 6 weeks
• Full weight-bearing at 6 weeks

After 6 weeks: ACL rehabilitation program (phase 2)

Postoperative follow-up



4-year follow-up



Why a supratuberosity osteotomy?

To correct the deformity where it is!





Why a supratuberosity osteotomy?

Because there is enough space!



Why a supratuberosity osteotomy?

Cancellous bone

Larger width (stability)

Control of the frontal plane



n=68
Consolidation rate 100%

Little to no iatrogenic effect on varus

Increase of Caton Deschamps Index by 0.1



Why a supratuberosity osteotomy?



Alternative : infratuberosity osteotomy

>30% partial healing at 6 weeks

1 non-union

Secondary hardware removal ?

Effect on varus/valgus ?
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ducted using both whole leg and standard knee radiographs. The intended PTS was set at
4� to 6�. Intended correction angle and gap distance were calculated from preoperative
radiographs in all cases.

Surgeries were performed under general or spinal anesthesia with a pneumatic tourni-
quet. First, if an autograft was chosen, the graft was harvested and prepared for ACLR.
Arthroscopic examination and intra-articular pathology procedures, such as meniscal and
chondral lesions, were performed as needed. The femoral bone tunnel was drilled via the
inside–out technique with diameters corresponding to the graft size. The infratubercle
ACWO procedure was then performed. An anterior approach to the proximal tibia with a
longitudinal skin incision and exposure for ACWO was performed. The superficial medial
collateral ligament was minimally released for medial exposure, and the tibialis anterior
muscle was released for lateral exposure. Two K-wires were inserted from just distal to the
tibial tubercle toward the posterior cortex under fluoroscopic control. Additional K-wires
were inserted distally according to preoperatively measured distances. The osteotomy was
performed using an oscillating saw (Precision®, Stryker, Bruz, France), avoiding breaking
the posterior hinge. The anterior bone wedge was removed, and the osteotomy site was
closed by compressing the proximal tibia. The intended PTS was achieved under fluo-
roscopic control, and the Activmotion® HTO plate (Newclip Technics, Haute Goulaine,
France) was used to maintain the osteotomy site (Figure 2). After the osteotomy, the tibial
bone tunnel for ACLR was created. Finally, ACLR using either autograft or bone–patellar
tendon–bone allograft was performed with lateral extra-articular tenodesis using modified
Lemaire techniques [35]. The graft choice was based on the number of ACLR and the
previous graft source.
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Figure 2. Sequential steps of infratubercle ACWO in a representative case. (A) K-wires are inserted 
from distal to the tibial tubercle toward the posterior cortex according to the tibial insertion of the 
posterior cruciate ligament under adequate fluoroscopic control. (B,C) After osteotomy, the anterior 
bone wedge is removed. (D) Plate fixation is then performed to maintain the corrected PTS. ACWO, 
anterior closing wedge osteotomy; PTS, posterior tibial slope. 

2.3. Postoperative Rehabilitation 
Quadriceps activation including isolated quadriceps contraction, cryotherapy, and 

electric muscle stimulation was initiated immediately to prevent arthrogenic muscle inhi-
bition [36,37]. The range of motion was allowed to 90 degrees of flexion for 3 weeks and 
then progressed to no restriction. A brace was recommended for approximately 6 weeks 
with a ƺ10° extension restriction. Weight bearing was restricted for 3 weeks. Partial weight 
bearing with crutches then started at 3 weeks, progressed to full weight bearing based on 
radiographic healing of the osteotomy site, typically at 6 weeks. Closed kinetic chain mus-
cle strength exercises were mainly applied for 3 months, while open kinetic chain muscle 
strengthening exercises were contraindicated to reduce the risk of tubercle fracture and 
dislocation of the anterior osteotomy site until 3 months postoperatively. Jogging and 

Figure 2. Sequential steps of infratubercle ACWO in a representative case. (A) K-wires are inserted
from distal to the tibial tubercle toward the posterior cortex according to the tibial insertion of the
posterior cruciate ligament under adequate fluoroscopic control. (B,C) After osteotomy, the anterior
bone wedge is removed. (D) Plate fixation is then performed to maintain the corrected PTS. ACWO,
anterior closing wedge osteotomy; PTS, posterior tibial slope.

2.3. Postoperative Rehabilitation
Quadriceps activation including isolated quadriceps contraction, cryotherapy, and

electric muscle stimulation was initiated immediately to prevent arthrogenic muscle inhi-
bition [36,37]. The range of motion was allowed to 90 degrees of flexion for 3 weeks and
then progressed to no restriction. A brace was recommended for approximately 6 weeks
with a �10� extension restriction. Weight bearing was restricted for 3 weeks. Partial weight
bearing with crutches then started at 3 weeks, progressed to full weight bearing based
on radiographic healing of the osteotomy site, typically at 6 weeks. Closed kinetic chain
muscle strength exercises were mainly applied for 3 months, while open kinetic chain
muscle strengthening exercises were contraindicated to reduce the risk of tubercle fracture
and dislocation of the anterior osteotomy site until 3 months postoperatively. Jogging and
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SUPRA INFRA

Fusion +

Hardware +

Correction of the deformity +

Alteration of patella height +

Alteration of Varus/Valgus +

PSI + +

Risk of tunnel convergence +

+ = in favour of



What is the target slope in 2025?

between 4 et 6°



https://lyon-knee-congress.com


