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A Handheld Probe Based Optical Coherence Tomography System
for Diagnosis of Dental Calculus
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Abstract

Optical coherence tomography(OCT) is a noninvasive optical imaging tool for biomedical applications. OCT can provide depth
resolved two/three dimensional morphological images on biological samples. In this paper, we integrated an OCT system that was

composed of an SLED(Superluminescent Light Emitting Diode, Aj=

1305 nm bandwith= 141 nm), a reference arm adopting a rapid

scanning optical delay line(RSOD) to get high speed imaging, and a sample arm that used a micro electro mechanical systems(MEMS)
scanning mirror. The sample arm contained a compact probe for imaging dental structures. The performance of the system was evaluated
by imaging in-vivo human teeth with dental calculus, and the results indicated distinct appearance of dental calculus from enamel, gum or
decayed teeth. The developed probe and system could successfully confirm the presence of dental calculus with a very high spatial

resolution(6 #m).
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Fig. 1. Schematic of the OCT system adopting a rapid sacnning
optical delay line (RSOD).
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Fig. 2. (a) MEMS mirror with actuator, (b) Schematic of dental
OCT MEMS probe, (c) Packaged dental OCT MEMS
probe.
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Fig. 3. Measurement of Spatial resolution(6 #m).
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Fig. 4. OCT system test image. (a) Finger and finger nail
photograph, (b) OCT images of the finger nail.
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Fig. 5. Structure of the teeth and the gum[16].
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Fig. 6. (a), (b) Photograph of the subject's the teeth, (c) OCT
images comparison between the teeth and the implant, (d)
OCT images comparison between the teeth and the gum.
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Fig. 7. (a), (b) Photograph of the subject's the teeth, (c) Cross-
sectional OCT image of the dental calculus created
between the teeth and the gum (d) Cross-sectional OCT
image of the decayed teeth created between the teeth and
the implant.
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