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Abstract:

BACKGROUND: Healing of Critical-Sized Defects(CSDs) isoneof themajor challenges
facing orthopedic surgeons. To assess the bone healing process usually plain radiography is
used. Serial radiography resultsin certain side effects and recent findings are indicating the
early detection of bone healing via ultrasonography. OBJECTIVES: The purpose of current
study isto compare the diagnostic accuracy of radiography and ultrasonography in healing
processof radial CSDsinrabbit. METHODS: Sixteen New Zealand White Rabbitswere used
in this study. The radial CSDs of 15 mm size were created in aroutine surgical procedure
described previously and the two diagnostic toolswere compared 12 weeks post-surgery. In
case of obtaining different results from radiology and ultrasonography, to determine which
diagnosticimaging method is of more accuracy, the histopathol ogic results of samplesfrom
the same day were used. RESULTS: In 15 cases of 16, ultrasonography findings were
confirmed by radiography and only in one case they were in contradiction, in which
radiographs showed an Atrophic Nonunion while Ultrasound detected an outstanding filled
defect with areverberation artifact underneath. In histopathol ogy, the defect wasfilled with
an osteoid matrix of high cellularity and calcification was obvious in some regions,
confirming the ultrasound results. CONCLUSIONS: This study indicates that in diagnostic
imaging of CSDs, the ultrasonography and radiography are usually consonant and even
ultrasoundismoreaccuratethanradiol ogy. Inaddition, in case of detection of areverberation
artifact and lack of any healing-related finding in radiography, this artifact may be an
indication of osteoid matrix formation.

K ey wor ds: bone defects, radiology, reverberation artifact, ultrasonography

Figure Legends and Table Captions

Figure1. Toinduce an atrophic nonunion model, 15 mm of radial bonelength wasremoved in astandard surgical procedure.

Figure?2. In most casestheradiographsand ultrasound images were consonant.

Figure3. Inoneof the casesthedefect wasfilled with callus (hollow arrow) in ultrasonography (&), whileatrophic nonunion wasdetected
inradiography (b). Gap filling and osteoid matrix formation was obviousin histopathol ogic images, confirming the ultrasound results.

Figure4. Defect sizemeasurement by ultrasound.
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