
IntroductionIntroductionIntroductionIntroduction    
 

♦ Osteoarthritis (OA) affects nearly 21 million people in the United States accounting for 25% of visits to primary care physicians, and half of all Non-Steroidal Anti-

Inflammatory Drugs prescriptions. 1  

♦ It is estimated that 80% of the population will have radiographic evidence of OA by age 65.  1  

♦ In the United States, hospitalizations for OA increased from about 322,000 in 1993 to 735,000 in 2006. 1  

♦ OA of the first metatarsophalangeal joint (Hallux Rigidus) is most common osteoarthritic joint in the foot, and the second most common great toe condition behind 

Hallux Valgus. 2 

♦ One in forty individuals over 50 years of age develop Hallux Rigidus with females twice as likely to be affected. 1-3  

Surgical Treatment of Hallux RigidusSurgical Treatment of Hallux RigidusSurgical Treatment of Hallux RigidusSurgical Treatment of Hallux Rigidus 

♦ Most patients will attempt multiple conservative efforts to relieve pain associated with Hallux Rigidus.  However, most of these treatments fail to completely relieve 

pain, and patients often proceed to surgical intervention.4-7 4, 5 

♦ The goal surgical intervention is to reduce pain, resect osteophytic bone, and restore joint motion.6, 8-10   

♦ The literature remains unclear regarding the most appropriate treatment for all stages of Hallux Rigidus, with no procedure considered the gold standard.6, 8, 9, 11  

♦ The Cheilectomy and Valenti procedures are often recommended for mild to moderate pathology and, consists of resection of hypertrophic bone at the joint in order 

to increase motion, and relieve dorsal impingement. The literature has demonstrated success with this procedure and other similar procedures, for the more mild or 

moderate cases of Hallux Rigidus when the articular cartilage damage is less involved. 10, 12-14 

♦ Osteochondral transplants (OATS) have been used in large joints successfully, but are rarely used in the foot.15      

    

Rational for OATS Procedure of the Great ToeRational for OATS Procedure of the Great ToeRational for OATS Procedure of the Great ToeRational for OATS Procedure of the Great Toe    

♦ While the Cheilectomy and Valenti procedures remains popular among foot and ankle surgeons, there is a commonly held belief that this procedure is best used in the 

earlier stages of joint disease. 16-18   

♦ A procedure which combines the ease and effectiveness of the Cheilectomy with repair of cartilage damage would, in theory, offer a more beneficial procedure for the 

treatment of Hallux Rigidus.   

♦ The OATS procedure offers the surgeon the ability to replace of the damaged articular surface. 

♦ The transplant of cartilage should reduce the stress associated with OA and slow the development of bone changes typically seen as the disease process continues. Ulti-

mately, this should offer the patient a better outcome as the pathological process is reduced by replacing the protective layer of cartilage.   

♦ The use of the osteochondral transplant should allow all stages of the disease process to be addressed when combined with a traditional Cheilectomy or Valenti proce-

dure. 

♦ The degenerative process of Hallux Rigidus follows a typical pattern of progression.  The articular cartilage damage begins on the dorsal surface of the joint and moves 

in a plantar direction with time.6  The success of the Cheilectomy / Valenti procedure is achieved by removing ectopic bone and a portion of the dorsal joint surface 

which has been denuded of cartilage.10, 12, 13] 
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ResultsResultsResultsResults    

    
 
 

MethodsMethodsMethodsMethods    

♦We retrospectively identified patients who underwent surgical treatment with osteochondral allograft of the metatarsal head.  Particular attention was given to those 

patients in whom an OATS procedure was combined with a Cheilectomy / Valenti procedure. 

♦The following information was collected for each patient: 

⇒  Pre and Post-operative range of motion; using a standard technique. 19 

⇒  Reduction of pain associated with the degenerative joint.  

⇒  Successful radiographic incorporation of the allograft 

⇒  Patient satisfaction with the procedure. 

♦We evaluated the change in post-operative range of motion (dorsiflexion, plantarflexion, and total range of motion) statistically using a paired t-test.  Patients were in 

included in the evaluation of range of motion if they were at least 5 weeks post-op.   

♦All results were analyzed with a p value less than 0.05 to be considered statically significant. 

DiscussionDiscussionDiscussionDiscussion    

♦ While osteochondral transplants have been described in the metatarsal, 20-23 this represents the first series of allograft osteochondral transplant used in the treatment of OA of the metatarsal head. 

 

♦ We report the first series of patients in which a Cheilectomy / Valenti procedure was performed with the addition of an osteochondral transplant (OATS procedure).   

 

♦ In our series, all patients received an allograph osteochondral implant, with good success.  No complications were noted.   

 

♦  Statistical significant changes were noted in postoperative range of motion.  This included dorsiflexion, plantarflexion and total range of motion. 

 

♦ We theorize that the osteochondral transplant will further the success of the Cheilectomy / Valenti procedure by increasing the amount of viable cartilage within the joint.   

 

♦ Increasing cartilage should further reduce recurrence rates, increase patient satisfaction, and increase the number of patients in which a Cheilectomy / Valenti procedure can be used. 

 

♦ The procedure can be used in the more advanced phases of Hallux Rigidus with recovery in much the same manner as the Cheilectomy / Valenti alone, despite the more advanced disease process.   

 

♦ This investigation represents pilot data and further investigations are warranted.   
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Implant Information 

 

Total Number of Implants:       22 

 

Mean Size Implant 1st Metatarsal (N = 14):    9 mm (7 - 10) 

 

Mean Size of Implant 2nd Metatarsal (N = 2):    7 mm 

 

Mean Size of Implant Proximal Phalanx (N = 3):   7 mm 

 

ConclusionsConclusionsConclusionsConclusions    
    

♦ The OATS technique, in combination with a resection of the dorsal joint surface (Cheilectomy / Valenti) allows the surgeon the freedom to perform a joint sparing procedure for the more advanced cases of Hallux Rigidus.   

 

♦ The OATS procedure is a good option for Hallux Rigidus as it allows a true hyaline cartilage replacement.  This should more closely mimic the natural joint surface.   

 

♦ The procedure does not preclude us from returning for a revision procedure, including an implant and/or arthrodesis if the patient should progress and continue to have problems.   

 

♦ This represents the first reported series of patients in which a Cheilectomy / Valenti procedure was successfully used in conjunction with an allogenic osteochondral transplant. 

This investigation performed with financial support from Arthrex Inc. 

Total Range of Motion Hallux Rigidus Patients 
Paired t-test:  

Normality Test: Passed (P = 0.673) 

 

Treatment Name    N   Mean  Std Dev  SEM  

Pre-Op Range of Motion   14  41.071  14.046  3.754 

  

Post-Op Range of Motion  14  66.857  8.132  2.173 

  

Difference     14  -25.786  12.380  3.309  

 

t = -7.793  with 13 degrees of freedom. (P = <0.001) 

 

95 percent confidence interval for difference of means: -32.934 to -18.638 

 

The change that occurred with the treatment is greater than would be expected by chance; there is a sta-

tistically significant change  (P = <0.001) 

 

Power of performed test with alpha = 0.050: 1.000 

Dorsiflexion Range of Motion Hallux Rigidus Patients 
Paired t-test:  

Normality Test: Passed (P = 0.230) 

 

Treatment Name   N   Mean  Std Dev  SEM  

Pre-Op Dorsiflexion  14  35.500  12.787  3.417 

  

Post-Op Dorsiflexion  14  58.429  6.321  1.689 

  

Difference   14  -22.929  10.307  2.755  

 

t = -8.324  with 13 degrees of freedom. (P = <0.001) 

 

95 percent confidence interval for difference of means: -28.879 to -16.978 

 

The change that occurred with the treatment is greater than would be expected by chance; there is a 

statistically significant change  (P = <0.001) 

 

Power of performed test with alpha = 0.050: 1.000 

Plantarflexion  Range of Motion Hallux Rigidus Patients 
Paired t-test:  

Normality Test: Passed (P = 0.184) 

 

Treatment Name   N   Mean  Std Dev  SEM  

Pre-Op Plantarflexion  14  5.571  2.738  0.732 

  

Post-Op Plantarflexion 14  8.286  4.762  1.273  

 

Difference   14  -2.714  4.615  1.233  

 

t = -2.201  with 13 degrees of freedom. (P = 0.046) 

 

95 percent confidence interval for difference of means: -5.379 to -0.0498 

 

The change that occurred with the treatment is greater than would be expected by chance; there is a sta-

tistically significant change  (P = 0.046) 

 

Power of performed test with alpha = 0.050: 0.433 

 

The power of the performed test (0.433) is below the desired power of 0.800. 

Patient Demographics 

 

♦ Total Number of Patients:     N = 19 

 

♦ Number of Patients Evaluated for ROM :  N = 14 

 

♦ Sex:          7 Male 

 

♦ Mean BMI:        28 

 

♦ Smokers:        N = 3 

 

♦ Mean Patient Age:      54 (32 - 70)  

♦ No complications with any of the procedures were noted.  

♦ No post-operative infections occurred  

♦ All radiographs demonstrated complete incorporation of the allograft by week 5.   

♦ All patients expressed satisfaction with the procedure. 

♦ All patients reported reduction in pain with one patient experiencing pain and stiffness several months post-op.  This pa-

tient was treated with a corticosteroid injection, and reported no further problems,. 

♦ One patient had an acute chondral injury to the first metatarsal head (confirmed by MRI evaluation) without any other 

evidence of joint degeneration.  Therefore, an isolated OATS procedure was performed without bone resection. 


