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•Fractures of the distal radius are the most common fracture of the 
upper extremity.1

•Displaced fractures are commonly treated with internal metal plate 
and screw fixation.  Complications of this method include pain and 
attritional rupture of the extensor tendons related to violation of the 
extensor tendons by sharp screw tips.2

•In current practice, surgeons use mechanical depth gauges to select 
and fluoroscopy to confirm proper screw length.  The ridges of the 
dorsal bony cortex and comminution of the fracture make both 
techniques imprecise leading to inadvertent injury to the extensor 
tendons.3

•The purpose is to determine the sensitivity of ultrasound and fluoroscopic imaging in 
identifying prominent hardware in the fixation of distal radius fractures.

•We hypothesize that ultrasound is a more sensitive imaging modality than traditional 
fluoroscopy.  

CADAVERIC TRIALS:
1. Five upper extremities were subjected to a free-fall 

simulated impact using a device of our own design 
(Figure 2) that resulted in fractures of the distal radius. 
An accelerometer was secured to the carriage to 
quantitate acceleration and impact (Figure 3).

2. Surgery was performed on each extremity in order to 
align the fracture and apply a volar metal plate. 

3. Both fluoroscopy and ultrasound were used to assess 
screw prominence.  

4. The cadaveric wrist was then dissected dorsally and 
exact measurements of hardware prominence were 
obtained using a fine surgical caliper.  

PATIENT TRIALS:
1. IRB approval (MCW #PRO00019538) for intra-

operative human studies was obtained. 
2. 10 patients with distal radius fractures undergoing an 

open reduction and internal fixation were consented 
and enrolled into the study.

3. Fluoroscopic and ultrasound images were obtained 
during surgery (Figure 5).

4. The number and degree of prominent screws 
identified on fluoroscopy vs. ultrasound was recorded 
as well as whether intra-operative identification of 
prominence led the physician to replace prominent 
screws with ones of shorter length.

Purpose/Hypothesis

Methods

Figure 4: A) lateral fluoroscopic image with red arrow at tip of screw and dashed line showing dorsal 
cortex.  Screw tip appears safely within bone and below cortex; B) ultrasound image of same wrist 
showing the bright stair-step echogenic reflection of the screw protruding into soft tissue.  Ultrasound 
measurement (yellow arrow) demonstrated 1.62mm prominence;  C) actual dissection showing tip of 
screw (black arrow).  Screw protrudes into the extensor carpii radialis longus and brevis tendons 2.1mm.

Figure 2: Fall simulator apparatus 
used to create cadaveric distal 
radius fractures.

Figure 5: Intra-
operative use of 
ultrasound detected 
screw prominence in 
three out of ten 
clinical subjects.  
This led the surgeon 
to replace the screw 
with one that did not 
protrude into the 
extensor tendons 

Figure 3: 
Accelerometer 
data 
demonstrating 
free-fall and 
impact
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•The inter-class correlation coefficient was high between dissection and ultrasound 
compared with that found for fluoroscopy.  This confirmed our hypothesis.

•Screws prominent more than 1mm were readily detected on ultrasound however lateral 
fluoroscopic images failed to detect many prominent screws over a wide range.

•The human studies portion of the project demonstrated that ultrasound provided 
important additional imaging information in a way that led to replacement of prominent 
hardware with hardware of more appropriate length.

•Both our cadaveric and human studies data showed ultrasound to be an important 
imaging modality in the detection of prominent hardware in the treatment of wrist 
fractures.  
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Patient Results

A CB

•Biomechanical research of distal radius fractures often requires creation of clinically 
relevant fractures in the lab.  This project began with an analysis of the mechanics of a 
fall on an outstretched wrist and creation of a fall simulator.  We are preparing for future 
publication of this analysis and construction details.   

•Ultrasound equipment is being used with increasing frequency in many fields of 
medicine.  We hope to share our positive outcomes and experience with other hand 
fellowship programs in order to encourage increased training and utilization of this non-
invasive and non-ionizing imaging modality.  

Figure 1: Distal 
radius fracture
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Table 1: Ultrasound 
demonstrated 
greater sensitivity 
than fluoroscopy in 
all ranges of screw 
prominence tested. 

The interclass correlation coefficient (ICC) comparing fluoroscopy to dissection was .187 (p<.23) 
indicating low correlation.  The ICC comparing ultrasound to dissection was .73 (p<.05).  
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