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Injuries of the posteromedial bundle of the PCL after
knee hyperextension trauma:
A new clinical entity based on an original case series

Caroline Mouton, Maximiliano Ibanez, Felix Hoffmann, Joan Carles Monllau, Romain Seil

eE—

‘ — L

. Centre Hospitalier de Luxembourg
' EICH




@) ISAKOS MUNICH

GERMANY

Disclosure

The authors have no financial conflicts of interest
in relation to this e-Poster.



o f‘ lSAKOS
Introduction > co~er<ess E]E'.Jaﬂm

Knee hyperextension injuries

Previous studies reported that, in knee hyperextension trauma, the ACL, the PCL, the oblique popliteal
ligament and the posterior capsule may be injured®#>2,
Only partial thickness tears of the PCL were observed.




) @) ISAKOS
Introduction > B Sl | B TanicH

Purpose

To describe an uncommon triad of clinical signs in patients presenting with persistent pain and inability to
resume physical activities after knee hyperextension trauma, which could be consistent with a partial PCL
injury of the posteromedial bundle (PMB)
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Case series (n=12)

* 7men/5women

e 11 sports injuries / 1 traffic accident ’P
 Median age: 18.5 years (Q1-Q3: 16-26 years) @
. Median BMI: 23 kg/m? (Q1-Q3: 20-24 kg/m?) \

 Median time after trauma: 4 months (Q1-Q3: 2-11 months)
MRI (n=8 with two MRIs) and medical visits ex domo before o
* Absence of structural lesions (MRI) explaining symptoms

* Persistent pain and inability to resume sporting activities
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Clinical examination

Clinical examination of injured knee normal at 90° of knee flexion + uncommon triad of 3 signs in all patients
close to extension

- : Positive Pseudo-Lachmann sign 20° flexion

Grade 1+ anterior-posterior laxity Grade 1+ tibiofemoral step-off sign
around 10-20° of knee flexion with  with a posterior drawer at 10-20°
firm end point of knee flexion

Increased knee hyperextension
compared to contralateral side
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Additional investigations

» Verification of all MRIs - without findings
* Dynamic X-ray (n=4) — without findings

* Anterior knee laxity measurements (GNRB®) (n=6) — without findings
e Arthroscopy (n==8)

Confirmed the pseudo-lachman sign, a normal
posterior laxity at 90° and an intact ACL

Associated lesions: 1 posterolateral corner injury, 3
medial meniscus injury, 2 lateral meniscus injury

-
Posteromedial bundle
PM view
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— Positive Pseudo-Lachman sign close to extension

Uncommun triad of clinical signs in patients with

: - Positive step-off sign close to extension
knee hyperextension trauma

— Increased hyperextension

- Consistent with a PMB tear of the PCL

Anterolateral bundle (ALB): primary restraint to posterior tibial
translation in flexion (30°-120°)?

Posteromedial bundle (PMB) = secondary restraint of posterior tibial
translation (PTT) at low degrees of flexion and hyperextension3’.

Isolated section of PMB: +1.1 mm PTT in extended knee® = only

complete PCL tears can lead to an excessive PTT Amis et al. KSSTA 2006
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If case of hyperextension knee trauma with persistent pain, inconclusive MR, =it ieniion g
standard clinical examination " 4

=>» Extend investigations close to knee extension

=>» Look for uncommon signs which may be associated to a tear to the
posteromedial bundle of the PCL
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Injuries of the posteromedial bundle of the posterior
cruciate ligament after knee hyperextension trauma:
A new clinical entity based on an original case series

Increased hyperextension

Caroline Mouton™ @ | Maximiliano Ibafiez'*>© | Felix Hoffmann' |
Joan Carles Monllau®>* | Romain Seil'?°




References @SOS | | mumicH

1. Ali, A.M,, Pillai, J.K., Gulati, V., Gibbons, C.E.R. & Roberton, B.J. (2018) Hyperextension injuries of the knee: do patterns of bone bruising predict soft
tissue injury? Skeletal Radiology, 47(2), 173-179.

2. Amis, A.A., Bull, A.M.J., Gupte, C.M., Hijazi, |., Race, A. & Robinson, J.R. (2003) Biomechanics of the PCL and related structures: posterolateral,
posteromedial and meniscofemoral ligaments. Knee Surgery, Sports Traumatology, Arthroscopy, 11(5), 271-281.

3. Amis, AA., Gupte, C.M., Bull, A.M.J. & Edwards, A. (2006) Anatomy of the posterior cruciate ligament and the meniscofemoral ligaments. Knee Surgery,
Sports Traumatology, Arthroscopy, 14(3), 257-263.

4. Bizot, P, Meunier, A., Christel, P. & Witvoét, J. (1995) Experimental capsulo-ligamentar lesions of the knee during passive hyperextension.
Biomechanical aspects. A lesional evaluation and consequences. Revue de Chirurgie Orthopedique et Reparatrice de I'Appareil Moteur, 81(3), 211-220.

5. Fornalski, S., McGarry, M.H., Csintalan, R.P, Fithian, D.C. & Lee, T.Q. (2008) Biomechanical and anatomical assessment after knee hyperextension injury.
The American Journal of Sports Medicine, 36(1), 80-84.

6. gg(l%v)og%g. §7éfr3nis, A.A. (2015) Clinically relevant biomechanics of the knee capsule and ligaments. Knee Surgery, Sports Traumatology, Arthroscopy,

7. Kennedy, N.I., Wijdicks, C.A., Goldsmith, M.T., Michalski, M.P., Devitt, B.M., Argen, A. et al. (2013) Kinematic analysis of the posterior cruciate ligament,
gggtglz the individual and collective function of the anterolateral and posteromedial bundles. The American Journal of Sports Medicine, 41(12), 2828—-

8. Markolf, K.L., FeeIeY, B.T., Tejwani, S.G., Martin, D.E. & McAllister, D.R. (2006) Changes in knee laxity and ligament force after sectioning the
posteromedial bundle of the posterior cruciate ligament. Arthroscopy: The Journal of Arthroscopic & Related Surgery, 22(10), 1100-1106.

9. Meyer, E.G., Baumer, T.G. & Haut, R.C. (2011) Pure passive hyperextension of the human cadaver knee generates simultaneous bicruciate ligament
rupture. Journal of Biomechanical Engineering, 133(1ﬁ 011012.

10. Noyes, F.R., Clark, O., Nolan, J. & Johnson, D.J. (2023) Functional interaction of the cruciate ligaments, posteromedial and posterolateral capsule,
(itl)ggue popliteal figament, and other structures in preventing abnormal knee hyperextension. The American Journal of Sports Medicine, 51(5), 1146—

4 CHL

m o Iroms



¥
R
Wy,

¥

Thank you for reading this
e-poster!

. ' Centre Hospitalier de Luxembourg
EICH

LUXEMBOURG INSTITUTE OF RESEARCH IN
ORTHOPEDICS, SPORTS MEDICINE AND SCIENCE

E liroms

Contact: mouton.caroline@chl.lu



