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Background

• Hardware removal is a common reason for reoperation after tibial tubercle 
osteotomy (TTO), with prior literature reporting rates up to 59%. 

• Superficial hardware-related pain is the most common reason for reoperation 
after osteotomy union. 

• To-date, there is no clear solution for symptomatic hardware requiring 
removal following TTO. 



Objectives

• Purpose: To investigate the risk of hardware removal after TTO fixation 
using two 5.0mm fully-threaded, headless, titanium, cannulated 
compression screws. 

• Hypothesis: The use of headless compression screws would result in 

decreased incidence of hardware removal when compared to

traditional fixation techniques. 



Methods
• Duration: October 2019 to August 2022. 

• 42 TTO procedures

• All osteotomies were fixed with two 5.0mm fully-threaded, headless, titanium, 

cannulated compression screws

(Arthrex Inc., Naples, FL, USA)



Methods 
• <2 years follow-up excluded

• Osteotomy union evaluated with serial 
radiographs

• Rate of hardware removal compared to 
a representative literature value using a 
two-proportion Z-test

• Patient-reported outcome measures 
(PROMs) analyzed using Wilcoxon 
Signed-Rank tests and Mann-Whitney 

tests



Results

• Demographics
5, 12%

22, 52%

3, 7%

9, 22%

3, 7%

TTO Surgeries

Anteriorization

Anteromedialization (AMZ)

Medialization + Distalization

AMZ + Distalization

AMZ + Proximalization

Category Value

Total Knees Examined 42

Total Patients 39

Gender Distribution
69% Female (n = 29), 

31% Male (n = 13)

Average Age
29 years

(Range: 16-69)

Average Follow-Up
39 months

(Range: 24-58)



Results

• One patient (2.8%) underwent removal of hardware

→ Z = -4.48, p < 0.001 

• No other major complications 

• Statistically significant ( p < 0.05) improvements in: 

→ Knee SANE

→ KOOS Symptom 

→ KOOS Sport and Recreation

→ KOOS QOL



Conclusion

• TTO fixation using two 5.0mm fully-threaded, headless compression screws led to 

significantly lower rates of hardware removal at two-year follow up compared to 

literature-reported values using classic fixation techniques

• The use of headless screws demonstrated an excellent safety profile, including 

radiographic union in all patients, without fracture or non-union requiring re-

operation. 



Limitations

• Single center

• Single surgeon
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Thank you ☺

Questions?


