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Cartilage lesion 

Meniscus tears PCL 

MCL / LCL 



ZENTRUM FÜR ORTHOPÄDIE UND UNFALLCHIRURGIE 
KLINIKUM BRANDENBURG 
www.klinikum-brandenburg,de 

DEPT. OF ORTHOPEADICS AND TRAUMATOLOGY 
HOSPITAL BRANDENBURG 
BRANDENBURG MEDICAL SCHOOL “THEODOR FONTANE” 
www.klinikum-brandenburg,de 

O‘Conner DR et al.: Factors related to additional knee injuries after anterior cruciate ligament injury.  Arthroscopy 2005, Vol 21, 431-438  

1375 Patients with ACL injury 

58% 

39% Meniscal tears 

31%	  Car(lage	  injury	  

17% MCL 
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•  Isolated ACL injury               51% 

•  ACL + medial collateral ligament     16 - 38% 

•  ACL + lateral collateral ligament / PLS   < 10% 

Duncan et al., AJSM 1995; 23    
Cimino et al., Arthroscopy 1994; 10 

Natri et al., Scand J Med Sci Sports. 1995    

•  ACL + PCL           < 5% 

•  ACL + anterolat. capsule       30 - 50% 
Musahl et al., AJSM 2016; August online publication    
Feretti et al., Arthroscopy 2016, June 21, online publication 
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•  Valgus-rotation injury 

•  most common type of injury 

•  high incidence of MCL injury 

Duncan et al., AJSM 1995; 23,Cimino et al., Arthroscopy 1994; 10 
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Severity of injury 
•  Grade I      Partial ruptur of few fibes of the MCL, stabile in 0°and 30°of knee flexion 
•  Grade II     sMCL# / POL intact, stabile in 0, instabile in 30° 
•  Grade III    sMCL# + POL #, instabile in 0°and 30°   

Hughston, JBJS-Am 1976; Fetto et al., Clin Orthop 1978  
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Nakamura et al., AJSM 2003   

Grad I 

Grad III 

Grad II 

Grad IV 
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Taketomi S The Knee 21 (2014) 1151-1155, Munshi M Clinical Journal of sports Medicine 10 (2000) 34-391 

Sensitivity Specificity PPV NPV 

Anterior cruciate ligament 90 94 77 98 

Posterior cruciate ligament 100 100 100 100 

Medial Meniscus 97 88 94 94 

Lateral Meniscus 77 99 98 89 

Sensitivity Specificity Accuracy 

MCL 65.6 97.7 93.6 
MM 94.1 81.3 90 

Fast Spin Echo without Fat Supression 
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Taketomi S. The Knee 21 (2014) 1151 

ruptured ulnar collateral ligament of the metacarpophalangeal joint of
the thumb, more commonly known as Stener lesion [16]. Corten et al.
named MCL tibial side avulsion as a “Stener-like lesion” in their two
case reports [11]. In general, Stener lesion is an indication for operative
treatment, because the adductor aponeurosis becomes interposed be-
tween the ruptured end of the ligament and its insertion.

Similarly, due to the interposed pes anserinus tendons between the
ruptured end of the superficial MCL and the tibial bone surface, direct
healing to the tibial insertion was presumed impossible with conserva-
tive treatment for cases with type 2 or 3 MCL injury. In the cases with
type 1, direct healing to near the tibial insertion may be possible, but
it is expected that the ruptured endof the superficialMCLwould remain
displacedproximal to the tibial insertion and adhere to the loose proximal
ligament. Therefore, symptomatic valgus laxity may also persist with
conservative treatment for type 1 avulsion. In this series, 2 cases of type
1 and type 2 (case 3 and 12) were resistant to 8 weeks of conservative
treatments. As expected, during the surgeries in these 2 cases, the rup-
tured ends of the superficial MCL were noticed to locate proximal to the
tibial insertion and to adhere there with loose proximal ligament. These
experiences support the notion that displaced MCL tibial side avulsion,
treated conservatively, can lead to chronic symptomatic valgus instability.
Similarly, according toWilson et al., complete avulsions of the superficial
and deep MCL from the tibia have a poor prognosis with conservative
treatment and should be managed with acute surgical repair for maxi-
mum benefits [13]. From the review article by Phisitkul et al., operative
treatment was also recommended for a complete injury of both the

superficial and deep MCL from the tibia [12]. Our current study supports
their opinion. Overall, we primarily recommend surgical treatment with
acute repair for MCL tibial side avulsion.

In this study,we also evaluated theMRIfindings of the caseswithMCL
tibial side avulsion and compared them with operative findings. Impor-
tantly, a characteristic waving of the superficial MCL midsubstance por-
tion (“wave sign”) was observed in all cases with MCL tibial side
avulsion on MRI. The injury pattern could be diagnosed based on the
MRI findings. To our knowledge, there has been little literature discussing
this waving feature, although several signs of MCL injury on MRI have
been described, including ligament discontinuity, subcutaneous edema,
internal change of signal intensity, and bone bruises [17,18]. Even studies
specific to MCL tibial side avulsion have so far failed to focus on the
waving of the superficial layer, while the “wave sign”was visible on the
figures in each paper [13–15]. Corten et al. referred to a feature of waving
in the midsubstance portion of the MCL, using the word “bunched” [11].
Why does the superficial MCL appear waved on MRI when avulsed
from the tibial insertion? When the superficial MCL is torn proximally,
the ruptured end is not completely displaced because the proximal super-
ficial MCL is connected to soft tissue such as the posterior oblique liga-
ment and the medial patellofemoral ligament [19]. On the other hand,
the distal tibial attachment of the superficial MCL is directly connected
to the bone [20]. Consequently, once the superficial MCL avulse from
the tibial bone, the ruptured end displaces proximally and the superficial
MCL sags in the middle due to its lack of connection with soft tissue. This
maybe oneof the reasonswhy the superficialMCL appearswavedonMRI

Fig. 1. Scheme of the superficialMCL tibial side avulsions. a, type 1: The ruptured end is located beneath the pes anserinus tendons. b, type 2: The ruptured end is located over or above the
pes anserinus tendons. c, type 3: The ruptured end is trapped in the medial joint.

Fig. 2. a, “Wave sign”: the waving of the superficial layer (triangle). b, The distal end of the superficial MCL (arrow). c, The entrapment of the distal end of the superficial layer into the
medial knee joint (arrow head).

1153S. Taketomi et al. / The Knee 21 (2014) 1151–1155

Waving of the  
superficial layer 

Waving of the  
Distal end 

Entrapment in the medial  
compartment 
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No medial instability in knee extension 

 

Reider et al., AJSM, 1994; Indelicato et al., Clin Orthop 1990  Jones et al., Clin Orthop 1986 

2.   ACL reconstruction 

1.   Conservative treatment of the MCL 
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Hamstring
s 
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•  Acute bony avulsion form the tibial site 

 •  Large acute avulsion from the tibial site 
Wilson et al., Orthopedics 2004  
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Singel stage surgery recommended 
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In multiligament injuries primary repair with anchors  

Courtesy	  S.	  Scheffler	  
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Hughston et al., JBJS-Am, 1994 

Repair of the posterior oblique ligament by Hughston 
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•  MCL tear and grad III instability in 0° +  30°of flexion 

 
Kannus et al., Clin Orthop 1988   

Increased incidence of persistant medial instability 
Risk of secondary instability after ACL reconstruction 

•  Grade III Injury of the superficial and deep MCL (MRI) 

Nakamura et al., AJSM 2003   

In combination with ACL rupture increased rate of both medial and 
anterior injury 

SINGLE STAGE PROCEDURE IN ACL AND MCL INJURY 
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Significant more valgus instability nach HT /ST harvest in 
MCL insufficiency of the knee   

•  Quadriceps tendon 
•  Patella tendon 
•  Allograft 

Kremmen et al. AJSM 2018, Herbort et al., Am J Sports Med 2016 

Cadaver	  tes9ng	  of	  valgus	  rota9on:	  	  ACL - /  MCL + 
         ACL - /  MCL –                 30% increase in valgus rotation       
         ACL recon. + ST/G-loading +   restoration of valgus stability 
         ACL recon. – ST/G-loading -   19% increase of valgus rotation 
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Severity of injury 
•  Grade I      Partial ruptur of few fibes of the MCL, stabile in 0°and 30°of knee flexion 
•  Grade II     sMCL# / POL intact, stabile in 0, instabile in 30° 
•  Grade III    sMCL# + POL #, instabile in 0°and 30°   

Hughston, JBJS-Am 1976; Fetto et al., Clin Orthop 1978  

Therapy 
•  Grade I      Conservativ 
•  Grade II     Conservativ, some times surgery in case of subjective instability 
•  Grade III    Surgery   

Reider et al., AJSM, 1994; Indelicato et al., Clin Orthop 1990  
Jones et al., Clin Orthop 1986   
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M. Lind AJSM 2009 

Reconstruction of both anterior (superficial) and posterior (deep) part of the MCL 


