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3D Cephalometric Analysis of a Cranio-Maxillofacial skull: Preliminary Study
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Abstract
The purpose of this study is to preliminary evaluate the 

three-dimensional cephalometric data of a cranio-maxillofacial 

skull using data obtained from computed tomographic images 

(CT). The method to identify craniofacial landmarks and 

measurements is described in the study. Anatomical regions are 

located, created and stored as template of 3D CAD files for 

subsequent analysis. This 3D CT cephalometric data provide 

useful information for diagnosis and treatment planning of cranio-

maxillofacial deformities patient. 
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 1. 

Landmark Landmark definition 
Anterior cranial base 
N Nasion : the inersection of the internasal and frontonasal sutures 

in the midsagittal plane 

S Sella turcica : geometric center of pituitary fossa 

PoL Porion Left : the most upper point on left bony external auditory 

meatus 

PoR Porion Right : the most upper point on right bony external 

auditory meatus 

Nasomaxillaery complex 
A Position of deepest concavity on anterior profile of maxilla 

ANS Tip of Anterior Nasal Spine  

ZA Center of the root of the left zygometic arch 

AZ Center of the root of the right zygometic arch 

JL Jugal Left : intersection of the outline of the tuberosity of the 

maxilla and zygomatic buttress 

JR Jugal Right : intersection of the outline of the tuberosity of the 

maxilla and zygomatic buttress 

NL Left Nasal point 

NR Right Nasal point 

OrL Orbitale Left: the most a inferior point on left orbit's margin 

OrR Orbitale Right: the most a inferior point on right orbit's margin 

ZL Medial margin of the left zygomaticofrontal suture 

ZR Medial margin of the right zygomaticofrontal suture 

Mandible 
B Position of deepest concavity on anterior profile of mandible 

CondL Condylion Left : the most superior point on left mandibular 

condile

CondR Condylion Right : the most superior point on right mandibular 

condile

Gn Gnation : in the midline, the lowest point on the lower border of 

the chin 

GoL Gonion Left : most inferior point on left angle of mandible 

GoR Gonion Right : most inferior point on right angle of mandible 

ImL Antegonial Notch Left 

ImR Antegonial Notch Right 

Me Menton : the most inferior point of the bony mandibular 

symphysis anteriorly 

Pog Pogoinion : the most anterior point on the bony chin in the 

midsagittal plane 

Dentition 
B3L Tip of left lower canine 

B3R Tip of right lower canine 

B6L Buccal surface of left 1st molar 

B6R Buccal surface of right 1st molar 

Is1u Inicision superior : most occlusal point  

of upper incisor 

MoL the overbiting point of the left first molars  

(if present) or the distal tip of the fist left molar 

MoR the overbiting point of the Right first molars  

(if present) or the distal tip of the fist right molar 
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 2. 

Measurment Description Unit 3D 2D * 
SNA Sagittal maxillary position deg 83.92 83.92 

SNB Sagittal mandibular 

position
deg 84.47 84.47 

ANB Sagittal max-mand 

relationship
deg 0.7 0.7 

OrLPoL-

GoLMe 

Max-mand vertical 

relationship-left 
deg 24.52 - 

OrRPoR-

GoRMe 

Max-mand vertical 

relationship-right 
deg 23.59 - 

CondL-A Maxillary length-left mm 94.91 83.3 

CondR-A Maxillary length-right mm 96.34 78.74 

CondL-Gn 
Mandibular length-left mm 121.32 

112.2

6

CondR-Gn Mandibular length-right mm 122.09 109.0 

Max-Mand L Left maxillo-mandibular 

difference
mm -26.41 

-

28.97 

Max-Mand R Right maxillo-mandibular 

difference
mm -25.75 

-

30.25 

ANS-Me Lower anterior facial height mm 55.79 55.79 

ZL-ZR Upper mid-face width mm 89.06 5.26 

JL-JR Lower mid-face width mm 81.17 2.45 

ZA-AZ Zygomatic width mm 120.9 1.51 

NL-NR Nasal width mm 24.52 1.16 

ZL-MoL Upper facial high-left mm 71.82 67.98 

ZR-MoR Upper facial high-right mm 73.41 70.44 

B3L-B3R Lower intercanine width mm 23.27 2.35 

B6L-B6R Lower intermolar width mm 49.59 2.16 

ImL-ImR Antigonial notch width mm 86.67 4.95 

* 2D  Sagittal
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