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Nicola Maffulli 

Hamstring versus patellar graft in 
ACL reconstruction 

• Just some concepts …
before disputes… 

• There is no black or 
white… 

... Only infinite shades of 
gray 

FEATURES OF AN IDEAL GRAFT 

•  Easily accessible  

•  Easily to revise  

•  Reproduce the normal anatomy of the ACL  

•  Achieve immediate rigid fixation 

•  Get a quick “Osteointegration” and healing at sites of fixation  

•  Final characteristics of the mechanical and ultrastructural 
equivalent to the ACL of the young adult     

      

In young, active adults with acute ACL tears, a 
strategy of rehabilitation plus early ACL 
reconstruction was not superior to a strategy 
of rehabilitation plus optional delayed ACL 
reconstruction. The latter strategy 
substantially reduced the frequency of 
surgical reconstructions. 

Associated 
ligamentous injuries 

Skeletal maturity 

Prior (patellar tendon) injury 

Prior surgery to 
extensor mechanism 

Prior graft harvest 

Patellofemoral arthrosis 

Prior surgical incisions 

Occupation 

Sports played 

Position played ?
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ACL OUTCOMES STUDY 
Autograft Vs. Allograft 

Results 

 NO SIGNIFICANT DIFFERENCES: 
•  Hardware Problems 
•  Wound Problems 
•  Recurrent Effusion 
•  Recurrent Injury 

COMPLICATIONS 

Radiographic Factors Influencing  Graft Choice 

•  Patella alta  

•  Patella baja  

•  Osgood-Schlatter’s  

•  Sinding-Larsen 
Johansson  

•  Presence of open physes 

Patellar Tendon Graft Harvest 
•  Tendon defect repaired with #1 vicryl 

•  Patellar defect filled with autologous 
chips and bursal tissue closed: 

–  Improved healing of bony defect   
–  Improved cosmesis? (data 

lacking) 
–  Spur formation at inferior pole if 

proximal tendon not carefully 
closed 

–  Extra bone obtained from tibia 

•  Repair paratenon to enhance healing 
 

Hamstring Graft Harvest 
•  3 cm incision medial to tibial tubercle  

–  Oblique or transverse incision may 
reduce risk of nerve injury 

 
•  Superficial bursal tissue elevated and 

tendons identified 

•  Flex knee to ↓ tension on saphenous 
n. 

•  Incision in sartorial fascia between or 
above semitendinosus and gracilis 

Hamstring Graft Harvest Quadriceps Tendon Harvest 
•  3-4 cm incision superior to patella  

•  Parallel 10 mm incisions 80 mm long 
in the central quadriceps tendon to a 
depth of 6-7 mm  

•  25 mm x 10 mm bone plug cut at 45° 

•  #5 non-absorbable suture woven into 
tendinous end, and through bone 
plug 
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•  Overall incidence:   0.23%-2.3% 

•  Configuration as a function of time: 
–  Longitudinal: intraoperatively 
–  Stellate: early postoperatively 
–  Transverse: late postoperatively 

•  Postoperative fractures occur at mean of  8 
weeks 

Complications of Patellar Tendon   
Graft Harvest 

Patellar Fracture 

Postoperative x-rays recommended to document intact bone 

Patellar Fracture 

•  Direct trauma 
•  Hypoplastic patella 
•  Squared bone cuts 
•  Transverse bone cut 
•  Large plug harvest 
•  Vertical deep saw cuts  
•  Incomplete saw cuts with dull saw 
•  Levering of patellar bone with osteotome 
•  Bone harvested proximal to patellar equator 

Risk Factors 

Patellar Fracture 

•  Tapered bone cut 
•  Circular or trapezoidal defect 
•  Adequate visualization 
•  Remain below patellar equator 
•  High-speed saw 
•  Cut at an angle of 45˚ 
•  Sawing < ⅓ of patellar depth  

Preventive Measures 

Late fractures may be prevented by  
bone grafting patellar defect 

Patellar Tendon Rupture 

•  Graft harvested with knee in full 
extension 

•  Dual horizontal incisions may 
lead to poor visualization 

•  Dual blade (catamaran) knife 
may cut tendon fibers distally 

Aetiologic Factors 

Tendon narrows distally and externally  
rotates 5° 

Fat Pad Laceration 

•  Occurs from aggressive fat pad 
debridement during BTB harvest or 
notch debridement 

•  Results in fluid extravasation  

•  May result in fibrosis and patella baja 

Tendon re-approximation and placement of  
bone wax in patellar defect will re-form “water-tight” seal 

Nerve Injury 
•  Most commonly a neuropraxia to the 

infrapatellar branch of the saphenous n.  

•  May occur after BTB or STG graft 

•  Results in hypoesthesia lateral to 
wound 

•  Less common with transverse incisions 

•  May resolve in time 

Warn patient preoperatively! 
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Complications of Hamstring Harvest 

•  Premature tendon transection due to: 
–  Adhesions 
–  Accessory semitendinosus insertion 
–  Rigid tendon stripper 

•  Neuropraxia of saphenous nerve 
–  Direct injury from medial incision  
–  Indirect injury as it crosses gracilis 

tendon 
–  Infrapatellar branch from vertical 

incision 

•  Accidental MCL harvest 

Peri-articular Fractures Related to Graft 
Choice 

•  Stress riser effect associated 
with multiple passes of Beath 
pin 

•  Thermal necrosis from drills 

•  Drill holes not filled with bone 
(i.e. hamstring, Achilles tendon)  

•  Diaphyseal hardware used for 
fixation  

•  Overly aggressive return to 
sports 

•  Inadvertent trauma 

Factors: 

Graft-Tunnel Mismatch 

•  Endoscopic ACL reconstruction 

•  Patella alta/patella baja 

•  Use of patellar tendon allografts 

•  Low tibial tunnel angle (<50°) results 
in graft extrusion 

•  High tibial tunnel angle (>60°) results 
in graft recession and difficulty with 
endoscopic femoral tunnel placement  

Factors: 

2005 

2011 
2011 
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2012 2012 

And also if you have 
already chosen… 

There is no evidence that a double-bundle 
reconstruction provides a better clinical 
outcome than a single-bundle procedure.  

A simple single-bundle reconstruction is a 
suitable technique, provided that it is performed 
in a technically correct fashion with up-to-date 
tunnel placement, using appropriate fixation 
techniques and rehabilitation programmes. 
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So, which graft should 
you use? 

So, which graft should 
you use? 

 
The one you are most 

comfortable with! 
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