
  
 

Introduction 

Comparative frontal sinus identifcation using antemortem (AM) and postmortem (PM) radiological imaging data is one of the prominent research areas in forensic sci-

ence.some studies have discovered the usefulness of entire frontal sinus 3D model superimposition to establish identification, suggesting high identification accuracy with 

the root mean square (RMS) of the mean point-to-point distance between the two models. However, the samples of these 3D superimposition studies are small, ranging from 

20 to 40 matched subjects. To the best of our knowledge, large samples have not yet been investigated for the frontal sinus. This study aimed to explore an innovative pro-

cedure for the assessment of frontal sinus individuality based on a 3D-3D superimposition procedure with a database of 672 head CT scans collected from 336 individuals, 

336 matched pairs, and 340 mismatched pairs, applying Geomagic Quality, a standard technique tool, for the comparison of frontal sinus 3D models. The results may pro-

vide a new point of view for the assessment of individual variants of the frontal sinus. 

Material and Methods 

A retrospective collection of 336 people who underwent head CT scans twice at the 

West China Hospital of Sichuan University between March 2014 and January 2020 

was conducted. Imaging data were processed using Dolphin Imaging (version 11.5; 

Chatsworth, CA, USA) to extract the 3D model of the frontal sinus. Three hundred thity

-six patients older than 20 years with two multi-slice CT scans were collected. Frontal 

sinus 3D models were semi-automatically segmented through Dolphin Imaging soft-

ware. Automatic pairwise comparisons of 336 matched pairs from the same person 

and 340 mismatched pairs from different individuals with an analysis of average root 

mean square (RMS) point-to-point distance were performed using Geomagic Studio 

Qualify software. The distances between the corresponding areas of the paired frontal 

sinuses were compared to obtain color-coded maps. 

Conclusion 

In conclusion, this study provides more insight into the 3D assessment of the anatomical uniqueness of the frontal sinus and successfully applies well-developed automat-

ic graphical comparison software for comparative forensic identification.  
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Results and Discussion 

RMS ranged between 0.005 and 1.032 (mean RMS 0.390±0.25 mm) in the group 

of matches and between 1.107 and 19.363 (mean RMS 4.49±2.69 mm) in the 

group of mismatches. On average, the RMS value was over ten-fold greater in mis-

matches than in matches. 

Figure.1. Example of 3D segmentation through Dolphin software: visualization of 

frontal sinus in the sagittal axes and reconstruction of the segmented 3D models. 

Figure.2. Three examples of registration and superimposition of two 3D models that 

belong to the same individual (matches).  

Figure.3. Two examples of registration and superimposition of two 3D models that 

belong to different individuals (mismatches) . 


