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Figure 1.
Reference points included in the analysis
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S (sella)- the point representing the geometric center of the sella turcica; N (nasion)- the most anterior (midline) point of the frontonasal suture; A (subspinale)- deepest point in the bony concavity in the midline below the anterior nasal spine; Or (orbitale)- the point representing the lowest point on inferior orbital rim; Po (porion)- The most superior point of external auditory meatus; Sna (spina nasalis anterior)- the most prominent point of maxilla; Snp (spina nasalis posterior)- the most distal point of the conjunction of palatinal bone and pterygomaxillar fissure; B (supramentale)- the innermost point on the contour of the mandible between incisor tooth and bony chin; Me (menton)- the lowest point of the mandibular symphysis; Go (gonion)- the midpoint of the mandibular angle between the ramus and mandibular body; Cd (condylion)- the most posterosuperior point on head of condyle; Ar (articulare)- the point midway between the two posterior borders of the left and right mandibular rami at the intersection with the basilar portion of the occipital bone; DI- the most distal point on head of condyle; PI- the most anterior point on head of condyle; DC- the point of center of collum mandibulae on the Ba-N line; Xi- the point located at the geographic center of the ramus; Ba (basion)- the point of anterior margin of the foramen mangnum-the midpoint of the curvature between upper and lower surfaces of the basilar portion of the occipital bone.

Figure 2.

Reference planes included in the analysis
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N-S-the main plane of the anterior cranial base; Go-Me- the main plane of mandible body; Sna-Snp- the main plane of maxilla; Cd-DC-Xi- the centerline of mandibular rami; X axis (Or-Po Frankfort horizontal (FH))- the horizontal plane of the head; Y axis- the vertical plane which is normal to the X osis and goes from the point S.

Table 1.

Linear and andular parameters included in the analysis

	Linear parameters (millimeters)
	Angular parameters (degrees)

	Go-Y axis
	Cd-DC-Xi / FH

	Ar- Y axis
	ArGoMe

	DC- Y axis
	Sna-Snp / FH

	Cd- Y axis
	ANB

	PI- Y axis
	SNB

	CI- Y axis
	SNA

	A- Y axis
	

	B- Y axis
	

	Go- X axis
	

	Ar- X axis
	

	DC- X axis
	

	Cd- X axis
	

	PI- X axis
	

	CI- X axis
	

	A- X axis
	

	B- X axis
	


Figure 3.
Calibration of the digital image usig the software ’’Ax Ceph’’
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Table 2.

Distances between reference points and Y axis

	Distances (mm)     N              [image: image4.wmf]x

                SD               Med                Min                  Max          p

	
 T1            21
      60.48
14.84
          65.00
      39.00
     100.00

YB                                                                                                                                                    0,658


 T2            21
      59.57
10.82
          60.00
      37.00
       85.00

	
 T1            21
      59.52
11.26
          60.00
      45.00
       82.00

YA                                                                                                                                                  0,0038*


 T2            21
      62.81
  8.01
          63.00
      47.00
       79.00

	
 T1            21
      17.38
  3.69
          16.00
      12.00
       26.00

YDI                                                                                                                                                  0,020*

              T2            21
      18.76
  4.21
          19.00
        8.00
        24.00

	
 T1            21
        6.48
  3.31
            6.00
        1.00
        13.00

YPI                                                                                                                                                   0,653


 T2            21
        6.38
  3.15
             6.00
          .00
        11.00

	
 T1            21
      14.38
  3.97
           14.00
        8.00
        24.00

YCd                                                                                                                                                  0,446


 T2            21
      14.86
  3.62
           16.00
        6.00
        20.00

	
 T1            21
        9.19
  3.70
           10.00
        2.00
        16.00

YDC                                                                                                                                                 0,007*


 T2            21
      10.71
  3.94
           11.00
        2.00
        17.00

	
 T1            21
      15.33
  4.08
           15.00
        8.00
        23.00

YAr                                                                                                                                                  0,005*


 T2            21
      16.86
  3.92
           16.00
        7.00
         23.00

	
 T1            21
        7.00
  6.32
             6.00
          .00
         24.00

YGo                                                                                                                                                  0,242

              T2            21
        8.19
  5.95
             6.00
          .00                     20.00


* P< 0,05 (2-tailed); T1- Standardized lateral cephalometric radiographs obtained before preoperative orthodontic treatment; T2- Standardized lateral cephalometric radiographs obtained 6 months after the surgical treatment.

Table 3. 

Changes in distances between reference points and X axis

	Distance (mm)     N            [image: image5.wmf]x

                SD               Med                Min                  Max              p

	
      T1      21
    71.86           13.28
      71.00              45.00
               95.00

XB                                                                                                                                                 0,644


      T2      21
     73.29            9.03
      71.00              61.00
               96.00

	
      T1      21
     35.38          13.20
      32.00              23.00
               88.00

XA                                                                                                                                                 0,137


      T2      21
      32.19            5.78
      30.00              24.00
               49.00

	                   T1      21
        5.24            2.91
        5.00
       .00
               11.00

XDI                                                                                                                                              0,040*


      T2      21
        6.86            3.41
        7.00
       .00
               14.00

	                   T1      21
        3.62            1.99
        4.00
       .00                  8.00

XPI                                                                                                                                               0,887

                   T2      21
        3.81            3.17
        3.00
       .00
               12.00

	
      T1      21
        4.33            3.79
        4.00                  .00
               16.00

XCd                                                                                                                                              0,263


      T2      21
        3.57
 2.73
         3.00
       .00
                 8.00

	
      T1      21
        8.48
 5.47
       11.00
       .00
               16.00

XDC                                                                                                                                             0,335


      T2      21
        9.10
 6.20
        10.00
       .00
               17.00

	                   T1      21
       12.86
 4.05
        12.00
     6.00
               20.00

XAr                                                                                                                                             0,007* 

                   T2      21
       14.57
 4.25
        14.00
     8.00
               21.00

	
      T1      21
       58.05          10.67
        57.00
   40.00
               82.00

XGo                                                                                                                                             0,058    


      T2      21
       61.90
 5.20
        62.00
   51.00
               75.00


* P< 0,05 (2-tailed);T1- Standardized lateral cephalometric radiographs obtained before preoperative orthodontic treatment; T2- Standardized lateral cephalometric radiographs obtained 6 months after the surgical treatment.

Table 4. 

Changes in angular parametres

	Angle(◦)                    N          [image: image6.wmf]x

                SD               Med                  Min                  Max                 p

	                  T1           21      81.86           5.51
       82.00
      72.00
      96.00

SNA                                                                                                                                                  0,049*

                  T2           21 
    83.62           5.59
       84.00
      74.00
      94.00

	                  T1           21
    86.57           6.03               88.00
      77.00
    103.00

SNB                                                                                                                                                  0,040*

                  T2           21
    84.62
           5.04               84.00
      75.00
      92.00

	                  T1           21
     -4.71           2.41
       -4.00
     -10.00
          .00

ANB                                                                                                                                              <0,001**

                  T2           21
       -.95           2.62
          -1.0                 -6.00
         3.00

	                  T1           21
   139.48          7.94              137.00              126.00
     155.00

ArGoMe                                                                                                                                           0,009*

                  T2           21
   134.38          8.55
      134.00              119.00
      154.00

	                  T1           21       61.90          6.20                62.00                43.00                   70.00

Cd-DC-Xi/FH                                                                                                                                   0,277

                  T2           21
     63.76          6.36
        63.00                52.00
         77.00

	                  T1           21
       4.10          3.27
         4.00
           .00
           9.00

SnaSnpFH                                                                                                                                         0,128

                  T2           21
       5.19          3.37
         5.00
         1.00
         11.00


* P< 0,05 (2-tailed); **P<0.001 (2-tailed); T1- Standardized lateral cephalometric radiographs obtained before preoperative orthodontic treatment; T2- Standardized lateral cephalometric radiographs obtained 6 months after the surgical treatment.

Table 5. 

Correlation of angular and linear parametres (X axis)

	(T1-T2)

N=21
	Cd-DC-Xi / FH
	SnaSnp/FH
	ArGoMe
	  SNA
	 SNB
	  ANB

	X B
	r
	.009
	-.031
	.652**
	-.206
	-.303
	.194

	
	p
	.969
	.893
	.001
	.371
	.182
	.400

	X A
	r
	.069
	-.188
	-.619**
	.041
	.280
	-.347

	
	p
	.768
	.415
	.003
	.859
	.218
	.123

	X DI
	r
	-.063
	-.053
	.148
	-.509*
	-.360
	-.191

	
	p
	.787
	.818
	.523
	.018
	.109
	.406

	X PI
	r
	-.067
	-.053
	.037
	-.130
	-.340
	.237

	
	p
	.775
	.818
	.873
	.574
	.131
	.300

	X Cd
	r
	.193
	.374
	.232
	-.238
	-.394
	.177

	
	p
	.403
	.095
	.311
	.299
	.077
	.442

	X DC
	r
	.077
	.010
	-.089
	-.414
	-.245
	-.261

	
	p
	.740
	.966
	.702
	.062
	.284
	.252

	X Ar
	r
	-.234
	-.123
	.261
	-.207
	-.146
	-.041

	
	p
	.308
	.594
	.252
	.368
	.527
	.860

	X Go
	r
	.035
	-.171
	-.339
	.074
	.274
	-.252

	
	p
	.881
	.457
	.133
	.749
	.229
	.271


*Correlation is significant at level p<0.05 (2-tailed); **Correlation is significant at level p<0.01 (2-tailed); (T1-T2) - difference in dimensions in angles/distances before preoperative orthodontic treatment and six months after the correction of mandibular prognathism.

Table 6. 

Correlation of angular and linear parametres (Y axis)

	(T1-T2)

N=21
	
	Cd-DC-Xi / FH
	SnaSnp/FH
	ArGoMe
	SNA
	SNB


	ANB

	Y B
	r
	-.303
	-.005
	-.027
	.379
	.680**
	-.360

	
	p
	.181
	.983
	.906
	.090
	.001
	.109

	Y A
	r
	-.174
	-.053
	-.218
	.422
	.499*
	-.112

	
	p
	.450
	.819
	.343
	.057
	.021
	.630

	Y DI
	r
	-.099
	.078
	.498*
	-.235
	-.061
	-.194

	
	p
	.668
	.738
	.022
	.306
	.793
	.398

	Y PI
	r
	.204
	-.393
	-.370
	-.308
	-.234
	-.090

	
	p
	.374
	.078
	.099
	.175
	.308
	.700

	Y Cd
	r
	-.328
	-.123
	.178
	-.067
	.071
	-.163

	
	p
	.147
	.595
	.440
	.774
	.759
	.481

	Y DC
	r
	-.294
	-.225
	.425
	-.179
	-.236
	.131

	
	p
	.195
	.327
	.055
	.437
	.303
	.571

	Y Ar
	r
	.112
	.206
	.422
	-.415
	-.276
	-.129

	
	p
	.629
	.370
	.057
	.061
	.226
	.577

	Y Go
	r
	.175
	.009
	-.275
	.193
	.189
	.081

	
	p
	.447
	.969
	.227
	.401
	.413
	.727


*Correlation is significant at level p<0.05 (2-tailed); **Correlation is significant at level p<0.01 (2-tailed); (T1-T2) - difference in dimensions in angles/distances before preoperative orthodontic treatment and six months after the correction of mandibular prognathism.

