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Clinical Anatomy
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Extensor system rupture
• quadriceps tendon rupture
• transverse fracture of the patella 
• patellar tendon rupture 

à inability to actively extend the knee



How Often?

0.68 / 100.000 ruptures1.37 / 100.000 ruptures

Quad Tendon Patellar Tendon

ü x8 risk fold in males

ü x10 risk fold in African-American males

ü x2 risk fold in the non-dominant limb

ü Bilateral in 12% of all cases

ü After 40, usually between 60-70 years old

Pengas et al. Injury 2016

ü x9 risk fold in African-American males

ü Between 30 and 40 years old

Brinkman et al. Injury 2024



• Tendinopathy

• Steroid Injections

• Fluoroquinolones (levofloxacin)

• Diabetes

• Obesity 

• Inflammatory Arthritis

• Hyperparathyroidism

• Renal Failure

Risk Factors



Mechanism of Injury

ü Indirect low-energy trauma with eccentric contraction of the quadriceps muscle

ü Indirect high-energy trauma or part of multi-ligamentous injury of the knee

ü Direct injury to the tendon or penetrating trauma

ü Other: Iatrogenic injuries, TKA related-injuries



Clinical Presentation
ü Pain 

ü Swelling

ü Inability to walk (knee buckling)

ü Palpable defect

ü Loss of active extension (or weakness if partial rupture)
Tandogan et al. 2022



Imaging – X-rays
ü Always useful to exclude avulsion injuries or patella fracture.

ü
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Imaging – X-rays

Do not underestimate the value of a simple lateral knee x-ray!



Imaging - Ultrasound

Patellar Tendon Rupture

ü Useful, especially in the emergency department
ü Sensivity and specificity lower than MRI – False positives up to 33%

Carr et al. 2000, LaRocco et al. 2012

Quad Tendon Rupture

PATELLA



Imaging – MRI : quad tendon rupture
ü 98% - 100% sensivity & specificity
ü The imaging modality of choice
Tandogan et al. 2022, LaRocco et al. 2012



Imaging – MRI : patellar tendon rupture
ü Invaluable for preoperative planning

Magnussen et al. 2014



Quadriceps Tendon Repair – Our technique

ü Skin incision and hematoma evacuation

ü Tendon debridement

ü Krackow sutures

ü Bone tunnels in the patella

ü Repair the torn retinacula



Quadriceps Tendon Repair – Other options



Any Difference between Osseous Tunnels and Anchors?

ü Ultimate load to failure similar

ü No significant differences in function

ü Suture anchors may be associated with 
more complications.



Patellar Tendon Repair – Our technique

ü Skin incision, hematoma evacuation, tendon debridement 

ü Krackow sutures

ü Bone tunnels in the patella

ü Repair the torn retinacula

ü Restore patella height 
tensioning at 90o knee flexion 
use fluoroscopy and compare to controlateral knee

ü Cerclage can be used to protect the repair



a protective cerclage wire can be passed around
the upper pole of the patella and through a 
transverse drill hole at the tibial tubercle.

This wire frequently breaks later, and it is best to 
remove it once healing is assured at 3-4 months.

Protective cerclage with wire



Respect the patellar height !! 

iatrogenic patella baja



Extreme patella baja



Reconstruction with extensor mechanism allograft

Prof. Ph.Neyret



trans-patellar
reinsertion protective cerclage with semi-tendinosous autograft

interference screw in the tibial tunnel 

figure of 8
trans-patellar tunnel

+ 
tunnel underneath ATT

Protective cerclage with semi-tendinosous



Example
31yo male 





patellar tunnel 3.5
tibial tunnel 6

tendon Krackow sutures
vertical tunnels in the patella



choose the patellar height under fluoroscopy
compare to the controlateral knee

fix the semi-T graft in the tibial tunnel first
then tight the sutures running through the patellar



Patellar Tendon Repair – Other options



Any Difference between Osseous Tunnels and Anchors?

ü Ultimate load to failure similar

ü No significant differences in 
function



Goals of Rehabilitation

ü Limit pain and inflammation

ü Regain full-extension control

ü Regain ROM

ü Strengthening

ü Return to Sports



Rehabilitation

ü N = 66 patients 

ü Group 1: Light touch and limited flexion     vs    Group 2: Full weight bearing and functional rehab 

ü No difference in IKDC

ü No difference in re-ruptures 

ü Group 2 returned to work earlier



ü A primary repair method augmented with cerclage wire or non-absorbable sutures reported the 

best clinical results, with a 2% re-rupture rate.

Expected Outcomes : re-rupture rate 

ü Type of surgical repair did not influence the clinical results. The overall rate of re-rupture was 2%.



ü Mean IKDC 74

ü Mean Lysholm 85

ü 42% returned to same sport level

ü Return to play at a mean time of 9 months

ü 8-10% long-term pain and stiffness

Expected Outcomes : return to sport 

ü Mean IKDC 84

ü Mean Lysholm 80

ü 71% returned to same sport level

ü Return to play at a mean time of 9 months



Expected Outcomes : quad versus patellar tendon 

ü N = 24 patients

ü Mean follow-up: 6 years

ü Kujala score: 88 QT vs 73 PT (p = 0.03)

ü VAS Pain Scale:1.2 QT vs 3.5 PT (p = 0.01)

ü No difference in PFJ arthritis



Expected Outcomes : males versus females

ü N = 141 patients

ü Follow-up: 1 year

ü No difference in pain and function at 1 year.

ü Female gender and low baseline KOOS scores were identified 
as predictors for worse outcomes.



Risk Factors for Failure

• Increasing age
• BMI 
• Female sex 
• Retinacular involvement
• Smoking

were found to be risk factors for poor outcomes after quadriceps tendon repair.




