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Introduction
Distal radius (DR) fractures account for one-sixth of all 
emergency department visits. 
Restoring articular congruity of the radiocarpal joint is critical 
to optimize functional outcomes.
Direct visualization of the DR through a volar arthrotomy 
allows assessment of articular congruity but has raised 
concerns that disrupting the stabilizing volar wrist ligaments 
could cause radiocarpal instability.1

This has led to the common practice of indirect articular 
reduction of distal radius fractures using fluoroscopy and 
metaphyseal reduction.
However, using indirect reduction techniques may not 
sufficiently restore articular congruity.

Purpose
Quantify the percentage of distal radius articular surface that 
can be directly visualized with a ligament-sparing volar 
radiocarpal arthrotomy and assess its impact on radiocarpal 
instability.

Methods
Ten cadaver upper extremity matched pairs were used. 
Group 1:  Trans-flexor carpi radials (FCR) approach with volar 
arthrotomy with partial sectioning of the long radiolunate and 
short radiolunate ligaments to visualize the DR articular 
surface.
Group 2:  Standard trans-FCR approach without arthrotomy.
In Group 1, the visible articular surface of the DR was 
quantified with digital photography and image analysis 
software.
To assess carpal instability, all specimens underwent 
mechanical loading.
Axial loading (0, 5, 10, 20, 40 lb.) (Fig. 1) with    
anterior/posterior fluoro images.
Lunate overhang (Lo) was measured as a surrogate for ulnar 
translation using the Gilula method.2

Volar and dorsal loading (0, 5, 10, 20 lb.) (Fig. 2) with 
medial/lateral fluoro images.
Volar and dorsal translation was assessed by measuring Lo over 
the volar and dorsal radial cortex, respectively.
After testing, Group 1 specimens were disarticulated and the 
total DR articular surface was quantified with digital 
photography and image analysis software.
The percentage of articular surface that was visible through the 
arthrotomy was calculated by dividing the DR surface area 
visible through the arthrotomy by the total DR surface area 
after disarticulation.
Comparisons between groups for each loading increment were 
performed with paired two-tailed t-tests on matched specimens 
with a significance level set at P<0.05.
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Conclusion
This cadaveric study supports the use of a volar 
radiocarpal arthrotomy during distal radius 
fracture repair to provide enhanced 
visualization of the distal radius articular 
surface without causing iatrogenic 
biomechanical radiocarpal instability. These 
results set a foundation for future clinical 
studies.
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Ulnar translation of the lunate remained below 
previously established significance levels of 2 mm 
in both groups, pre- and post-dorsal capsulotomy at 
all loads (Table 1).3

No significant differences in ulnar, volar, or dorsal 
translation were identified with increasing loads 
between groups (P>0.05). (Table 1)

76% (range 69-90%) of the distal radius surface 
area was visualized utilizing the volar arthrotomy.

Figure 1: Axial loading (0, 5, 10, 20, 40 lbs.) through a pin 
placed in the 3rd metacarpal 

Figure 2: Dorsal loading (0, 5, 10, 20 lbs.) through the palmar 
surface 

Table 1  Axial, Dorsal, and Volar Lunate Overhang Translation

Arthrotomy Mean 
(mm)

Control Mean 
(mm) Difference P Value Upper CI

Axial Lunate Overhang Translation (Arthrotomy vs Control)
5 lbs. 0.41 0.13 0.28 0.392 0.83
10 lbs. 0.53 0.19 0.34 0.301 0.89
20 lbs. 0.76 0.38 0.38 0.254 0.92
40 lbs. 0.88 0.68 0.20 0.540 0.75

Dorsal Lunate Overhang Translation (Arthrotomy vs Control)
5 lbs. 0.50 0.48 0.02 0.884 0.23
10 lbs. 0.70 0.71 -0.02 0.882 0.19
20 lbs. 1.01 1.00 0.01 0.929 0.22

Volar Lunate Overhang Translation (Arthrotomy vs Control)
5 lbs. 0.74 0.65 0.08 0.774 0.57
10 lbs. 1.31 1.41 -0.10 0.730 0.39
20 lbs. 1.98 2.15 -0.17 0.567 0.33

Mean = change from baseline (mm)
Difference = mean difference in change from baseline (in mm) in the 
arthrotomy group versus the control group, negative values indicate greater 
translation in the control group, positive value indicate greater translation in 
the arthrotomy group.
P Value = pairwise, two-sided p value testing null hypothesis that there is no 
difference in change from baseline between groups
Upper CI = upper, one-sided 95% confidence interval
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