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Introduction
A complete ulnar head replacement may be
indicated in cases of distal radial ulnar joint
(DRUJ) dysfunction to address bony pathology in
lieu of using a constrained total DRUJ prosthesis.
Complete ulnar head implants are simple but may
be unstable. Anatomical studies have shown that
the native ulnar head is located eccentrically and
offset from the center of the ulnar shaft (Figure 1).

The distal oblique interosseous ligament (DIOL) is
normally a secondary stabilizer to the TFCC but
in the presence of a complete head replacement,
it is the main ulnar head stabilizer. Coaxial
complete ulnar head replacements may fail to
restore proper tension on the DIOL resulting in
DRUJ joint instability.

We hypothesize that a complete ulnar head
replacement would be more stable if placed in
near anatomical offset. In the absence of soft
tissue repair, we hypothesize that by
incorporating an increased offset in the complete
ulnar head replacement will lead to; increased
tension on the (DIOL), increased contact force at
the DRUJ and improved joint stability.

Methods Results

Conclusion & Clinical Relevance
Figure 1: Offset is defined as the distance
from the center of curvature of the ulnar
articular surface to the central axis of the ulnar
shaft. The red circle illustrates the ulnar shaft
and the yellow curve depicts the distal ulnar
articular surface. The center of curvature of
the ulnar head is not aligned with the center of
the ulnar shaft, yielding an offset.

Figure 2: Ulnar head offsets.
a. Standard offset is 12.5% of
the diameter of the articular
portion of the ulnar head. b.
Increased offset is 25% of the
diameter of the articular
portion of the ulnar head.a. b.

To test our hypothesis that offset may improve
stability of the DRUJ, we created four
experimental ulnar head sizes: 16mm, 17.5mm,
19mm, 20.5mm, based on anatomical studies of
the ulnar head. Each head was created with both
a standard and increased offset head (Figure 2).

Ten fresh frozen cadaveric arms were utilized. A
specially designed jig was created for the testing,
allowing forearm rotation and testing in neutral,
pronation and supination. We measured instability
by comparing displacement under load (stiffness)
of the experimental specimen. We displaced the
distal radius at a rate of 0.5mm/sec. We
measured displacement up to 10mm of
translation and measured loads up to 50N. We
tested all specimens in all positions of forearm
rotation.

We tested specimens in: 1) intact control, 2)
native head after excision of TFCC, 3)
replacement of the ulnar head with a standard
offset ulnar head and 4) replacement of the ulnar
head with an increased offset ulnar head. No soft
tissue repair was done.

Average stiffness: Excising the TFCC decreased the average stiffness of the DRUJ to 46% of 
the intact state creating simulated DRUJ instability. Replacing the ulnar head with the standard 
offset head increased average stiffness to 54% of the intact state. Increasing the ulnar head 
offset with the simulated total ulnar head replacement increased average stiffness to 77% of 
the intact state. 

Comparison between groups: When comparing the native head with TFCC excision to the
intact control, there was a significant difference in average DRUJ stiffness between the
specimens with a decrease of 61%, 45%, and 57% in neutral, supination and pronation
respectively (p<0.05). When comparing the native head with TFCC excision and the standard
offset ulnar head replacement there was not a significant difference in average stiffness
(p>0.05). When comparing the standard offset ulnar head replacement and the increased
offset ulnar head replacement, there was a significant difference in average stiffness between
the specimens with an increase in stiffness of 31%, 51% and 42% with the forearm in neutral,
supination and pronation respectively. (p<0.05)

This study supports our hypothesis that the incorporation of increased offset in a complete
ulnar head replacement will improve stability. We postulate that this may be due to increased
tension on the DIOL, despite not performing other soft tissue repair.
A properly sized complete ulnar head replacement with anatomic offset may restore
physiological tension to the DIOL. In addition, providing variable offset may further improve
stability by allowing supraphysiologic DIOL tension in the absence of a functional TFCC.
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