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The accuracy of a designed software for automated localization of craniofacial landmarks on 
CBCT images
Ehsan Bahrampour, Elham Soltanimehr, Shoaleh Shahidi,  Ali Zamani, Morteza Oshagh, Marzieh Moattari and Alireza Mehdizadeh
Shiraz University of Medical Sciences, Iran

Background: Two-dimensional projection radiographs have been traditionally considered the modality of choice for cephalometric 
analysis. To overcome the shortcomings of two-dimensional images, three-dimensional computed tomography (CT) has been used 
to evaluate craniofacial structures. However, manual landmark detection depends on medical expertise, and the process is time-
consuming. The present study was designed to produce software capable of automated localization of craniofacial landmarks on cone 
beam (CB) CT images based on image registration and to evaluate its accuracy.

Methods: The software was designed using MATLAB programming language. The technique was a combination of feature-based 
(principal axes registration) and voxel similarity-based methods for image registration. A total of 8 CBCT images were selected as 
our reference images for creating a head atlas. Then, 20 CBCT images were randomly selected as the test images for evaluating the 
method. Three experts twice located 14 landmarks in all 28 CBCT images during two examinations set 6 weeks apart. The differences 
in the distances of coordinates of each landmark on each image between manual and automated detection methods were calculated 
and reported as mean errors.

Results: The combined intra-class correlation coefficient for intra-observer reliability was 0.89 and for inter-observer reliability 0.87 
(95% confidence interval, 0.82 to 0.93). The mean errors of all 14 landmarks were <4 mm. Additionally, 63.57% of landmarks had a 
mean error of <3 mm compared with manual detection (gold standard method).

Conclusion: The accuracy of our approach for automated localization of craniofacial landmarks, which was based on combining 
feature-based and voxel similarity-based methods for image registration, was acceptable. Nevertheless we recommend repetition of 
this study using other techniques, such as intensity-based methods.
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New developments in the thermoluminescent dosimetry
Renata Kopeć
Institute of Nuclear Physics PAN, Poland

The standard measurements of thermoluminescence consist of increasing of temperature of TL material in a controlled way with 
simultaneous measurement of emitted light. Measurements of light intensity were usually based on thermoluminescent (TLD) 

detectors and were realized almost entirely with use of photomultipliers (PM).  Since 2005 at the Institute of Nuclear Physics of the 
Polish Academy of Sciences, especially 2D thermoluminescent (TL) reader with CCD camera has been developed. The ultrasensitive 
12-bit monochromatic CCD camera is applied instead of PM.  The results from that system are 2-D images of TL lighting. Two-
dimensional (2-D) thermoluminescence (TL) dosimetry system was tested by evaluating 2-D dose distributions around radioactive 
sources for different purposes e.g.: radiotherapy, radiology and individual dosimetry. The other new developed TL method is dose 
reassessment based on photo transferred thermoluminescence (PTTL). It demonstrated the possibility of applying PTTL for dose 
reassessment in MTS-N TL detectors routinely applied in the dosimetric service at IFJ PAN. Readings of TL detectors exposed to 
relatively high doses by the customers of the dosimetry service can now be reassessed using our automatic readers. A major obstacle 
in applying the PTTL method at lower exposures is the presence of residual dose accumulated in LiF: Mg, Ti detectors after many 
field exposure and readout cycles. 
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