
Thumb MCP joint UCL avulsion 

fractures
Thumb ulnar collateral ligament fracture avulsions are often treated 

operatively in the active population. Fixation of thumb metacarpal UCL 

fracture avulsions or reconstituting the UCL in such injuries has been 

shown to have more predictable results than nonoperative treatment 1. 

Several biomechanical studies of the strength of the native UCL and 

demonstrating acceptable means of treatment for UCL tears have been 

published 2-5. One commonly used and validated method of treating UCL 

tears and fracture avulsions is the suture anchor construct (Figure 1b). To 

this date there are no construct comparisons published.

We hypothesized that the hook plate construct described by Kang et al 2

for fixation of small articular fracture avulsion fragments (Figure 1c) is  

biomechanically equivalent to a suture anchor construct tied over bone 

tunnels.

Methods
The thumb metacarpophalangeal joint UCL was exposed via a 

standard approach in 7 matched pairs of cadaver hands. An 

osteotomy was made parallel to the shaft of the proximal phalanx 

along the entire insertion of the UCL (Figure 2a). The osteotomy

was fixed with either suture anchor (Mini Biocomposite SutureTak

with 2-0 FiberWire, Arthrex) through two drill holes in the avulsion 

fragment and tied, or hook plate (1.5 mm titanium plate/screws, 

Synthes) construct.

Specimens were mounted on an MTS device and loaded to failure 

(Figure 2b). Motion perpendicular to the osteotomy was measured 

using an implanted 3 mm differential variable reluctance transducer 

device (Figure 2c). Differences in load to failure and construct 

stiffness were compared and analyzed using a t-test.
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Discussion
The hook plate construct appears to be biomechanically superior 

to suture anchor fixation for these avulsion fractures. The 

method of failure for suture anchor fixation was most commonly 

suture anchor pullout. This is likely secondary to the lack of a 

cortical buttress and the soft quality of the metaphyseal bone 

into which the anchor is placed. This was even more 

pronounced in the matched cadaver thumbs with poor bone 

quality. 

Limitations/Next Steps

This was an in vitro cadaver study, which can simulate the 

effects of the constructs in vivo, but has limitations. For 

example, incorporation of the surrounding soft tissue envelope 

and surrounding dynamic structures was not included. In 

addition, the average age of our specimens was higher than 

that of the typical patient who presents with this injury. This 

presents a few discrepancies; first, the mode of failure of UCL 

injuries may be different for softer, more osteopenic bone, and 

second, that in the clinical situation, a patient with stronger bone 

stock may not have such an insufficient amount of bone in 

which to seat the anchor.
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Results
The hook plate construct failed at significantly higher loads than 

suture fixation. Load to failure in the hook plate construct 57.9 N 

(± 20.2 N) compared to 27 N (± 18.6 N) in the suture anchor 

construct  (P≤0.006) (Figure 3a). The difference in construct 

stiffness was 48.8 N/mm (± 17.3 N/mm) compared to 6.6 N/mm 

(± 12.7 N/mm) (P≤ 0.000) (Figure 3b).

The main mechanism of failure for the suture anchor construct was 

suture anchor pullout (Figure 4a). The main mechanism of failure 

for the hook plate construct was screw pullout or bending (Figure 

4b). 

Acknowledgements
The study was funded by the Raymond M Curtis Research Foundation, Curtis National Hand 

Center.

Special thanks to

-Adrian Paez,BS for his help in the lab

-Synthes, Inc., for donation of implants

-Arthrex, Inc., for donation of implants

a. c.b.

a. b. c.

Figure 2:

a. An osteotomy was made parallel to the shaft of the proximal phalanx along the entire insertion 

of the UCL.

b. Mounted specimen onto the MTS device, with the abduction stress being applied 15 mm away 

from the metacarpophalangeal joint, as described in the model by Harley et al.3

c. Photograph of suture anchor fixation construct with DVRT applied.

Figure 1:

a. Thumb UCL avulsion fracture

b. Suture anchor fixation

c. Hook plate fixation
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Conclusions
- Based on this model, the hook plate construct for 

fixation of thumb metacarpophalangeal joint ulnar

collateral ligament fracture avulsions is 

biomechanically superior to the suture anchor 

construct.

-The lack of cortical apposition for the suture anchor 

as well as its placement into softer metaphyseal bone 

appears to contribute to suture anchor pullout and this 

construct should be used with caution when applied to 

this clinical situation.


