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Supplementary table 1 Cephalometric landmarks and measurements (linear distances and angles) used in this study
	Landmarks and measurements                 
	Definition

	Landmarks
	C0
	The base of the occiput.

	C1
	The posterior arch of the atlas.

	C2
	The spinous process of the second vertebra.

	C2ap
	The apex of the odontoid process of the second cervical vertebra.

	C2ia
	The most inferior-anterior point on the body of the second vertebra.

	C2ip
	The most postero-inferior point on the corpus of the second cervical vertebra.

	C2tg
	The tangent point of OPT on the odontoid process of the second cervical vertebra.

	C3ia
	The most inferior-anterior point on the body of the third vertebra.

	C4ip
	The most postero-inferior point on the corpus of the fourth cervical vertebra.

	Ba
	The lowest point on the anterior margin of the foramen, at the base of the clivus.

	PNS
	The posterior nasal spine.

	Go
	Gonion, the midpoint of the contour connecting the ramus and body of the mandible.

	Me
	Menton, the most inferior point on the mandibular symphysis—that is, the bottom of the chin.

	Or
	Orbitale, the lowest point on the inferior margin of the orbit. 

	P
	Porion, the midpoint of the upper contour of the external auditory canal (anatomic porion), or the midpoint of the upper contour of the metal ear rod of the cephalometer (mechine porion)

	S
	Sella. The centre of the sella turcica. The upper limit of the sella turcica is defined as the line joining the tuberculum and dorsum sellae.

	N
	Nasion. The most anterior point of the frontonasal suture.

	Ar
	Articulare, the point of intersection between the shadow of the zygomatic arch and the posterior border of the mandibular ramus.

	ANS
	Spinal point. The apex of the anterior nasal spine.

	A
	Point A, the innermost point on the contour of the premaxilla between anterior nasal spine and the incisor tooth.

	B
	Point B, the innermost point on the contour of the mandible between the incisor tooth and the bony chin.

	Co
	Condylion, the top point of the condyle.

	Gn
	Gnathion. The most inferior point on the mandibular symphysis.

	UI
	Upper incisor. The most anterior point of the incisal edge of the upper incisor.

	LI
	Lower incisor. The most anterior point of the incisal edge of the lower incisor.


Craniocervical measurements

		C0-C1(mm)
	Distance between the base of the occiput (C0) and the posterior arch of the atlas (C1).

	C1-C2 (mm)
	Distance between the posterior arch of the atlas (C1) and the spinous process of the second vertebra (C2).

	Ba-C3ia (mm)
	Distance between Basion (Ba) and the most inferior-anterior point on the body of the third vertebra (C3ia).

	C2ap-C4ip (mm)
	Distance between the apex of the odontoid process of the second cervical vertebra (C2ap) and the most postero-inferior point on the corpus of the fourth cervical vertebra (C4ip).

	Craniocervical angle (°) 
	The posterior angle of the intersection of the MGP (A line that connects the basi-occiput with the posterior nasal spine, C0-PNS) and OP (A line that crosses from the anterior inferior angle of the odontoid to the apex of the odontoid, C2ap-C2ia) planes.

	CVT-OPT (°) 
	Angle between odontoid process tangent (the posterior tangent to the odontoid process through cv2ip, OPT) and cervical vertebrae tangent (the posterior tangent to the odontoid process through cv4ip, CVT).

	CVT-MP (°) 
	Angle between the mandibular plane (A line formed by Go and Me points, MP) and CVT.

	CVT-FH (°) 
	Angle between the Frankfort horizontal line (A line formed by Or and P points, FH) and CVT.

	CVT-SN (°) 
	Anterior-inferior angle formed by the Sella-Nasion plane (SN) with CVT.

	CVT-RL (°) 
	Angle formed a tangent to the posterior border of the mandibular ramus (Ar-Go) and CVT.

	OPT-MP (°) 
	Angle between MP and OPT.

	OPT-FH (°) 
	Angle between FH and OPT.

	OPT-SN (°) 
	Anterior-inferior angle formed by the SN plane with OPT.

	OPT-RL (°) 
	Angle formed by the intersection of a tangent to the posterior border of the mandibular ramus (Ar-Go) and OPT.

	SN-C2’ (°) 
	Angle formed by the SN plane and the tangent line to the inferior edge of the second cervical vertebra (C2ia-C2ip).




	Craniofacial measurements

		SNA (°) 
	Angle between the SN plane and the Nasion-A line.

	SNB (°) 
	Angle between the SN plane and the Nasion-B line.

	ANB (°) 
	Angle between the Nasion-A and Nasion-B point lines.

	FMA (°) 
	Angle between the FH plane and MP.

	Ramus height (mm)
	Distance between Articulare and Gonion, Ar-Go.

	Mandibular Body length (mm)
	Distance between Gonion and Mention, Go-Me.

	Effective length of maxilla (mm)
	Distance between Condylion and point A, Co-A.

	Effective length of mandible (mm)
	Distance between Condylion and Gnathion, Co-Gn.

	Anterior cranial base length (mm)
	Distance between Sella and Nasion, S-N.

	Posterior cranial base length (mm)
	Distance between Sella and Articulate, S-Ar.

	Y-axis (°)
	Angle between the S-Gn line and the FH plane.

	Anterior facial height (mm) 
	Distance between Nasion and Menton, N-Me.

	Posterior facial height (mm) 
	Distance between Sella and Gonion, S-Go.

	Facial height index (%)
	Ratio between posterior facial height (S-Go) and anterior facial height (N-Me).

	Interincisal angle (°)
	Angle between the long axes of the upper and lower incisors.

	U1 to NA (mm)
	Distance between the upper incisor edge and the Nasion-point A line.

	L1 to NB (mm)
	Distance between the lower incisor edge and the Nasion-point B line.
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Supplement table 2 Correlation analysis of variables
	Variables
	C0-C1
	Ba-C3ia
	C2ap-C4ip
	Cranio Cervical Angle
	CVT-OPT
	NSL-C2’
	Mandibular Body length
	Posterior cranial base length
	Posterior facial height

	C0-C1
	1
	
	
	
	
	
	
	
	

	Ba-C3ia
	0.107
	1
	
	
	
	
	
	
	

	C2ap-C4ip
	0.175**
	0.861**
	1
	
	
	
	
	
	

	Cranio Cervical Angle
	0.171**
	-0.294**
	-0.297**
	1
	
	
	
	
	

	CVT-OPT
	-0.148*
	0.022
	0.028
	0.035
	1
	
	
	
	

	NSL-C2’
	-0.021
	0.035
	0.096
	-0.079
	0.584**
	1
	
	
	

	Mandibular Body length
	0.130*
	0.485**
	0.531**
	-0.013
	0.104
	0.136*
	1
	
	

	Posterior cranial base length
	0.082
	0.615**
	0.668**
	-0.201**
	0.029
	0.023
	0.547**
	1
	

	Posterior facial height
	0.097
	0.603**
	0.633**
	-0.157*
	0.039
	0.017
	0.688**
	0.821**
	1


* P<0.05, ** P<0.01
	

