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a b s t r a c t

Extensor tendon rupture is a rare but serious complication after total knee arthroplasty (TKA) that impairs
active knee extension, thereby severely affecting knee function. Surgery is usually required. Surgical
options range from simple suturing to allograft reconstruction of the entire extensor mechanism and
include intermediate methods such as reconstruction using neighbouring tendons or muscles, synthetic
ligament implantation, and partial allograft repair. Simple suturing carries a high failure rate and should
therefore be routinely combined with tissue augmentation using a neighbouring tendon or a synthetic
ligament. After allograft reconstruction, outcomes are variable and long-term complications common.
Salvage procedures for managing the most severe cases after allograft failure involve reconstruction using
gastrocnemius or vastus flaps. Regardless of the technique used, suturing must be performed under ten-
sion, with the knee fully extended, and rehabilitation must be conducted with great caution. Weaknesses
of available case-series studies include small sample sizes, heterogeneity, and inadequate follow-up dura-
tion. All treatment options are associated with substantial failure rates. The patient should be informed of
this fact and plans made for a salvage option. Here, the main techniques and their outcomes are discussed,
and a therapeutic strategy is suggested.

© 2015 Published by Elsevier Masson SAS.

1. Introduction

Extensor apparatus rupture is a rare but serious complication
after total knee arthroplasty (TKA) that causes a deficit of active
knee extension, thereby severely impairing knee function. The rup-
ture creates a breach in the extensor mechanism of the knee, which
includes the quadricipital tendon, the patella, the patellar tendon,
and the attachment of the patellar tendon to the anterior tibial
tuberosity. After TKA, extensor apparatus rupture occurs in 0.17%
to 2.5% of cases [1]. The patellar tendon is involved in 0.17% [2] to
1% [1,3,4] of cases and the quadricipital tendon in 0.1% [5] to 1.1%
[6] of cases.

The many available treatment options range from simple sutur-
ing to various allograft techniques and include reconstruction using
neighbouring tendons or muscles and implantation of synthetic
ligaments. The small sample sizes, heterogeneity, and inadequate
follow-up in published case-series are obstacles to a meaningful
analysis [4]. Thus, whether any technique is superior over the oth-
ers remains unknown.

∗ Corresponding author.
E-mail address: bonnin.michel@gmail.com (M. Bonnin).

2. Background

The rupture may be located in the body or at the distal insertion
of either tendon [7]. Distal rupture or avulsion of the patellar ten-
don is the most common form [3,4,8]. In chronic tendon ruptures,
retraction of the quadriceps severely compromises the feasibility
of direct repair.

The rupture often seems to occur during a traumatic event,
which may be obvious (fall on the flexed knee) or trivial (e.g., arising
from a chair or carrying a heavy weight). This event merely reveals
a chronic abnormality or abnormal fragility of the tendon [3].

The division of arteries during TKA can weaken the extensor
mechanism by compromising its blood supply. The following arter-
ies are at risk:

• medial and descending genicular arteries during medial arthro-
tomy;

• lateral-inferior genicular artery and anterior tibial recurrent
artery during fat pad excision and lateral meniscectomy;

• lateral superior genicular artery during release of the lateral reti-
naculum [1,3,6,9].

Extensive dissection consistently worsens the compromise to
the blood supply (Fig. 1).

http://dx.doi.org/10.1016/j.otsr.2015.06.025
1877-0568/© 2015 Published by Elsevier Masson SAS.
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0,17% à 2,5% des PTG 

Patellar tendon: 0,17% à 1% 



Diagnos6c:  XR 



Diagnos6c:   US? MRI? 



Loss of ac6ve extension 



PALPATION DU DEFECT 



Treatment 

1.  Recent ruptures 

2.  Chronic ruptures 



Recent rupture 

Isolated Suture = failure 



Suture + metal cables = failure 

1  2  3 

Recent rupture 



Suture + metallic cables = failure 



1.  Suture 

2.  Autogra. 

3.  Metallic cables 

+ 

+ 

Recent rupture 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fixé dans un tunnel creusé dans la TTA [18 ] ou être 
suturé à la terminaison du TP [40]. Il est suturé aux 
restes du TP et la reconstruction est protégée par un 
cerclage [18 , 40].

Le genou est immobilisé en extension pendant 
3 semaines puis rééduqué avec reprise de l'appui pro-
tégé par une orthèse articulée jusqu'à 12 semaines [40].

Les résultats sont hétérogènes, avec 45° de DEA 
(probable insuffisance de tension de la reconstruction) 
pour Mine [18 ] et un excellent résultat pour Lin [40].

Ligaments artificiels
Ils agissent comme un renfort et un support réhabi-
table par le tissu fibreux. Ces techniques présentent 
plusieurs avantages : simplicité, pas de prélèvement 
de voisinage, absence de contrainte administrative, 
absence de risque de transmission virale et coût infé-
rieur à celui d'une allogreffe. Leurs inconvénients 
sont un risque infectieux plus élevé, et leur faible 
disponibilité.

Ligament Leeds-Keio™  
(Neoligaments™, Xiros, Leeds, UK)
Il s'agit d'une bandelette de polyester tissé.

Un cerclage en huit de chiffre est passé à travers 
la partie distale du TQ et un tunnel transosseux au 
niveau de la TTA. Le ligament est fixé à l'aide de deux 
agrafes ou d'une vis à rondelle et le TP est suturé ou 
réinséré [22]. Les deux extrémités du ligament peuvent 
aussi être croisées en avant de la patella, suturées aux 
berges du TP puis nouées l'une avec l'autre aux extré-
mités d'un tunnel transtibial [20].

La flexion est rééduquée immédiatement et l'appui 
autorisé dans une orthèse en extension [22] ou différé 
de 2 semaines et protégé par une attelle en extension 
pendant 12 semaines [20].

Les résultats sont satisfaisants avec un faible taux de 
distension secondaire mais un risque infectieux lié à la 
situation superficielle du ligament [20–23].

Technique de Hanssen
Elle utilise une plaque de polypropylène monofilament 
tressé (Marlex mesh™, C.R. Bard, Murray Hill, NJ, 
USA). En France, on dispose d'une plaque équivalente 
en treillis de polypropylène tricoté non résorbable de 
30 cm × 30 cm (Prolène™, Ethicon, Somerville, NJ, 
USA) (figure 3.3).

4

1 2 3

A B C

Figure 3.2 Plastie au semi-tendineux.
a. Technique de Cadambi.
b. Rupture du TP, tunnel rotulien impossible (épaisseur rotulienne insuffisante).
c. ****************.AU3

Figure 3.3 La plaque synthétique est repliée sur elle-même 
en dix couches suturées au fil non résorbable.
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Traitement des ruptures ‘chroniques’ 

  Ar9ficial ligt 

  Allogra. 

  Salvage techniques 

•  Tech de Hanssen 

•  Par9al 

•  Achilleus 

•  Gastrocnemius ± vastus 

•  Arthrodesis 

•  Complete (app.extenseur) 



Hanssen technique 

Browne J and Hanssen A.   JBJS Am 2011  



Polypropylène plate 

•  USA: Marlex mesh ™ 

•  France: Prolène™, Ethicon 

Plaque de 30cmX30cm 

Courtesy S Lus9g Lyon 



1‐ Suture of the plate 

Non resorbable suture (Fiberwire® Arthrex) 



2‐ Antre groove on the 9bia 



3‐ Inser9on of the plate 



4‐ Fixa9on with cement 



5‐ Check impingements 



6‐ Screw  



6‐ Screw 



7‐ Protec9ve 9ssues between plate and PE 



8‐ lateral arthrotomy 



9‐ Suture on patellar tendon in extension 



9‐ Suture on patellar tendon in extension 



10‐ Suture on Quad. tendon 



•  Full weight‐bearing with a cruro‐malleolar cast 

•  No flexion during two months 

•  0°/60° during 45 days (2m à 3m½) 

•  0/90  another 45 jours (3m½ à 5 m) 

Post op  





One year postop 



Allogra. 

Emerson CORR 1990 



Courtesy Alexander Shah Chicago 



Improvement by Nazarian et Booth (1999) 

1. Cryoconserved gra.. 

2. No patellar resurfacing. 

3. Remove the patella. 

4. Max Tension knee in extension. 

5. Suture na9ve 9ssues above the gra.. 

6. Cast 8 weeks in full extension 



1‐ Préserva9on des 9ssus na9fs  



2‐ Patellectomie  



2‐ Patellectomie  



3‐ Prépara9on /calibrage de la greffe  



4‐ Creusement d’une gouwère dans la TTA 



4‐ Creusement d’une gouwère dans la TTA 



5‐ Enfouissement et fixa9on de l’allo‐TTA 



5‐ Enfouissement et fixa9on de l’allo‐TTA 



6‐ Faufilage du Tendon Quadricipital 



7‐ Règlage de la tension (en extension) 



8‐ Recouvrement par les 9ssus na9fs 



9‐ Suture défini9ve 



10‐ Contôle de la tension 



Par9al allogra. 



A

Fig 08a

Conserva9on of na9ve patella 

Only if patella height correct 



Calibrage du greffon adapté au défect 



Patellar and 9bial grooves 
Courtesy P neyret and S Lus9g. Lyon 



Patellar fixa9on 
Courtesy P neyret and S Lus9g. Lyon 



Tibial fixa9on 
Courtesy P neyret and S Lus9g. Lyon 



Proximal fixa9on 
Courtesy P neyret and S Lus9g. Lyon 



Strategy 



Height and quality correct 

 Allogreffe par9elle 

 Allogreffe complète 

 Hanssen 







Implantation of the WFN is accomplished
through a conventional anterior approach to the
knee. The medullary canals are reamed, and
transverse osteotomies are prepared at the distal
femur and proximal tibia. Anterior bone blocks are
also removed from the femur and tibia for access to
the joint space during tightening of the compres-
sion nut later in the procedure. The tibial and
femoral IM rods are inserted, and a bU-armQ drill
guide is attached to the rod ends. This drill guide
permits percutaneous placement of the transverse

locking screws without the need for radiographic
image control. Before screw placement is complet-
ed, care is taken to ensure proper rotational
alignment of the lower limb and foot. After screw
placement in each rod, the components are ap-
proximated by inserting the connecting shaft of the
tibial rod into the femoral component (Fig. 2). The
compression nut is placed over the tibial shaft and
tightened with a wrench via the anterior window.
When the nut is fully tightened, the femoral and
tibial osteotomy surfaces are placed in compressive
apposition. A unique feature of the WFN design is
that the tibial shaft is free to move in a retrograde
fashion within the femoral rod even after intra-
operative compression has been achieved. This
arrangement permits dynamic compression of the
fusion during weight bearing without compromis-
ing the initial compression. The surgical procedure
is completed by replacing the bone blocks and
closing the incision. Fig. 3 is a radiograph taken 16
weeks postimplantation showing a well-united
arthrodesis. Fusion is evidenced by the presence
of bony trabeculation bridging the osteotomy gap.

Results

Thirteen consecutive WFN implantations were
performed by a single surgeon over the course of 55
months. All 13 surgeries (13 patients) were unilat-
eral procedures. The demographic data for this
patient group are presented in Table 2. The
population was made up of 9 (69%) women with
an average age of 62.7 years and 4 (31%) men with
an average age of 61.2 years. The average age
overall was 62.2 years with an SD of F 27.3 years,
which reflected the broad range of patient ages of
24 to 90 years. The range of patient body weights
was also wide, extending from 55 kg (120 lb) to 148
kg (325 lb).

The previous treatments and diagnoses leading to
fusion with the WFN are listed in Table 3. Infected

Fig. 3. Radiograph of a fused knee 16 weeks after
insertion of a WFN. Evidence of the intra-arthrodesis
space has been obliterated by trabecular growth across
the fusion interface.

Table 2. Sex, Age, and Body Weight of Patients Receiving WFN

Sex Weight Age

N % Nw
Average

Weight (kg) FSD (kg) Range (kg) Na
Average
Age (y) FSD (y) Range (y)

F 9 69 8 97.3 35.3 55-148 9 62.7 19.5 33-90
M 4 31 4 92.5 – 73-136 4 61.2 – 24-89
Total F + M 13 12 95.7 32.2 55-148 13 62.2 27.3 24-90

N indicates number of patients; Nw, number of patients for whom weight data were available; Na, number of patients for whom age
data were available.
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Muthars system. 

 Implantcast 





Sepsis: changement en deux temps 



Récidive. Disp de l’app. extenseur 



Prothèse‐arthrodèse 











Ligament reinser9on 


