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Figure 1. Experimental set-up

• Thyroid shield & aprons are traditional
fluoroscope protective equipment, but
data suggest eyes and hands may be at
more risk

• Hand surgeries may pose more risk to
the surgeon due to the need to manually
position the extremity for imaging

• Distal radius fracture treatment may
represent a high radiation exposure
event, which can be studied to improve
surgeon safety

We examined:
1. Which part of the surgeon is most at risk
during distal radius fracture fluoroscopy?

2. How much can shielding equipment
decrease exposure?

3. How does exposure vary with the
fluoroscopy unit size?

METHODS

• Anthropomorphic model (Figure 1)
• Radiation-attenuating gloves & glasses,

thyroid shield and apron
• Thermoluminescent dosimeters
• 2 at each of 5 anatomic locations
• "Exposed" - overlying shielding
• "Shielded" - beneath shielding

• 15 minute continuous scans
• Represents 15 procedures
• 3 mini & 3 standard fluoroscopes

(Table 1)
• ANOVA (location, c-arm size)
• Tukey’s posthoc test
• Paired t-test compared “exposed” with

“shielded” measurements

C-Arm Manufacturer Model kVp mAs

Mini 1 Orthoscan HD 1000-0004 60 0.074

Mini 2 Fluoroscan InSight 2 60 0.1

Mini 3 OEC Medical MiniView 1600 60 0.069
Std 1 General Electric OEC 9900 Elite 60 0.8
Std 2 Philips BV Pulsera 60 0.83
Std 3 OEC Medical 9600 60 0.8

Table 1. C-arm models and settings
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No Difference between Std & Mini
p=0.51

No Difference between Std & Mini
p=0.51

Location Exposed Shielded P Value

Eye 0.41 (0.43) 0.08 (0.11) 0.12

Thyroid 0.16 (0.08) 0.12 (0.03) 0.18

Chest 0.20 (0.17) 0.13 (0.00) 0.18

Groin 0.19 (0.21) 0.13 (0.00) 0.27

Hand 3.10 (0.92) 0.91 (0.27) 0.0001*

Table 2. Effect of shielding equipment on exposure

Figure 2. Radiation exposure at different anatomic
locations

Figure 3. Mini vs standard c-arm radiation exposure.
Individual unit and average values are shown.

• Hands = most exposed body area
(Figure 2)

• Protective gloves reduced exposure
(Table 2)

• Other protective equipment trended
toward reduced exposure.

• Mini vs Standard fluoroscope – no
difference (Figure 3)

• Health effects of long-term
intermittent low dose radiation
exposure from fluoroscopy are
unknown.

SUMMARY

RECOMMENDATIONS

• Use radiation-attenuating gloves &
eyewear during more fluoroscopy-
intensive procedures

• Continue thyroid, chest and groin
protection

• Use the safety features specific to your
fluoroscopy unit:
 Fluoroscopic configuration
 Maximize distance from the

radiation source
 Limit radiation intensity
 Limit exposure time
 Use collimation
 Remove hands from the radiation

beam path


