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Abstract (J Korean Assoc Oral Maxillofac Surg 2011:37:21-9)

The change of frontal ramal inclination (FRI) after orthognathic surgery with laterognathism:
posteroanterior cephalometric study

Sang-Jin Yu
Department of Oral and Maxillofacial Surgery, FOS Dental Clinic, Seoul, Korea

Introduction: To compare the change in frontal ramal inclination (FRI) in laterognathism after orthognathic surgery.

Materials and Methods: Twenty four patients (10 men, 14 women; mean age422.8 years) with minimal facial canting<@ mm) and appar-

ent menton deviation (5292.4 mm) who had been operated on to correct facial asymmetry and skeletal Clll malocclusion, were selected. On a preop-
erative posteroanterior (PA) cephalogram, the FRI of the deviated side and non deviated side, L1 deviation amounts aruliatientamdunts

were measured. The FRI differences between both sides were compared, and the correlations between the measured deviatet! tekefRht
differences were analyzed. On a postoperative PA cephalogram, the shifting amount of L1, shifting amount of L7 and Fitles hetfe mea-

sured, and the correlations between the shifting elements and the change in FRI were analyzed.

Results: On the preoperative PA cephalogram, the FRI of the non deviated side was significantly greater than those of the delfsedifféde.

ences in FRI, with a menton deviation amount showed a significant correlation. On the postoperative PA cephalogram,fénerieBs diétween

the deviated and non deviated side were decreased significantly and mandibular transverse movement toward central postbTia@snean

shifting amounts of L7 were associated with the amount of change in the deviated side of FRI.

Conclusion: Transverse shifting of the mandible through orthognathic surgery decreases the FRI difference, which showed laterognathism, and
improves the facial contour.

Key words: Frontal ramal inclination (FRI), Laterognathism, Mandibular transverse movement, Orthognathic surgery, Cephalogram
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Table 1. Preoperative deviated amounts in laterognathism

Deviated Amont of Amount of Amount of Amount of FRof non FRY of Differential
S site Me deviation L1 deviation U1 deviation ~ canting correction deviated side deviated side  amourit of FRI
1 19.3/F Rt. 8.0 4.2 2.8 15 17.6 10 7.6
2 18/F Lt. 7.0 45 0.5 2.0 11.3 6 5.3
3 27.9/IF Lt. 33 1.0 1.0 0.0 11.4 5.8 5.6
4 17.8/F Lt. 6.5 5.2 2.8 0.0 15.8 6.3 9.5
5 27.4IM Lt. 55 1.2 0.5 0.0 10 1.9 8.1
6 17.7IF Rt. 5.0 6.8 3.2 0.0 12.2 7 5.2
7 23.8/F Rt. 15 15 1.6 1.0 9.5 6.3 3.2
8 30.9/M Lt. 6.0 31 -4.5 -1.0 8.7 0.2 8.5
9 24.9/F Rt. 9.5 6.2 25 2.0 13.1 8 5.1
10 36.4/M Lt. 7.5 5.5 25 15 12 45 7.5
11 22.6/F Lt. 7.6 3.8 15 0.0 11.7 5 6.7
12 18.8/M Rt. 6.6 45 1.0 15 115 6.5 5.0
13 25.7IF Lt. 10.5 6.0 2.3 2.0 16 5.4 10.6
14 18.5/M Lt. 5.8 4.2 15 1.0 8.00 5.00 3.0
15 17.9/F Lt. 5.2 15 0.5 1.0 6.20 -1.0 7.2
16 24.2IF Lt. 5.7 4.6 0.5 -2.0 14.8 11.7 3.1
17 17/F Rt. 5.0 5.8 3.2 1.0 14.9 115 34
18 24.8/M Lt. 2.6 2.1 1.0 0.0 6.8 3.8 3.0
19 20.8/M Lt. 3.0 15 -2.2 2.0 10 6.4 3.6
20 23IM Lt. 45 5.2 1.2 0.0 4.1 -1.2 5.3
21 19.5/F Lt. 29 3.2 29 1.0 12.4 9.2 3.2
22 17.5/F Lt. 9.7 5.9 15 1.0 10.2 2.1 8.1
23 31.2IM Lt. 4.8 2.6 2.7 -2.0 14.8 9.5 5.3
24 22/M Lt. 8.9 5.9 4.2 2.0 12.9 3.8 9.1
Mean 5.9 4.0 1.4 0.6 115 5.6 5.9
SD 2.4 mm 1.8 mm 1.8 mm 1.2mm 33 35 2.3

(FRI: frontal ramal inclination, SD: standard deviation)
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Table 2. Postoperative shifting amounts of deviated elements in laterognathism

" L7 shifting L7 shifting Mean L7 FRI° FRI°
Case Mt shifting amount of amount of non- shifting F.RIO of . FRF 9f _ change amount  change amount of
amount 4o iated side deviated side amount deviated side non deviated Sldeof deviated side  non deviated side

1 6.5 4.2 4.0 4.1 15.3 15.8 5.3 -1.8
2 55 4.0 35 3.8 10.1 9.5 4.1 -1.8
3 4.2 2.7 2.0 2.4 9.8 105 4.0 -0.9
4 55 4.2 3.2 3.7 10.1 14.0 3.8 -1.8
5 3.0 2.8 2.7 2.8 55 7.6 3.6 -2.4
6 6.1 4.6 3.6 4.1 12.2 13.1 5.2 0.9
7 1.0 2.9 3.2 3.1 9.1 8.3 2.8 -1.2
8 55 4.1 3.6 3.9 51 5.8 4.9 -2.9
9 7.0 5.8 5.9 5.9 134 10.5 5.4 -2.6
10 6.0 2.9 17 2.3 7.5 11.2 3.0 -0.8
11 4.8 3.8 3.8 3.8 9.5 10.2 45 -1.5
12 5.0 51 4.0 4.6 13.6 13.5 7.1 2.0
13 8.0 6.5 4.5 5.5 12.0 10.5 6.6 -55
14 7.7 4.2 34 3.8 10.0 6.2 5.0 -1.8
15 35 3.0 4.2 3.6 5.9 3.3 6.9 -2.9
16 5.1 31 2.9 3.0 15.0 13.4 3.3 -1.4
17 45 4.7 4.4 4.6 15.8 13.5 4.3 -1.4
18 3.0 3.0 2.7 2.9 6.1 4.8 2.3 -2.0
19 4.1 49 2.3 3.6 12.1 8.7 5.7 -1.3
20 6.1 5.2 3.2 4.2 5.1 5.2 6.3 11
21 4.2 24 2.7 2.6 13.0 9.8 3.8 -2.6
22 5.4 55 5.2 5.4 9.7 8.5 7.6 -1.7
23 3.1 35 4.0 3.8 14.5 12.0 5.0 -2.8
24 3.8 3.7 3.0 34 8.1 10.5 43 -2.4

Mean 4.9 4.0 35 3.8 10.4 9.9 48 -1.6

SD 1.6 mm 1.1 mm 1.0 mm 0.9 mm 34 3.2 1.4 1.5

(FRI: frontal ramal inclination, SD: standard deviation)
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Table 3. Comparison of FRI and difference between non deviated side and deviated side in laterognathism ()

Non deviated side Deviated side Difference Sianif
Mean+SD Meant SD Meant SD 'gniticance
Preoperative FRI 11.5+£3.3 5.6£3.5 59+2.3 *

(*: P<0.001, paired-test, FRI: frontal ramal inclination, SD: standard deviation)

Table 4. Pearson correlation between FRI difference and U1 midline deviation, L1 midline deviation, menton deviation

amount in laterognathism (preoperation)

U1 midline deviation (mm)

L1 midline deviation (mm) Menton deviation (mm)

Difference of FR1 between

. . . 0.058 0.256 0.679*
deviated and non deviated side
(0.679*:P<0.001, FRI: frontal ramal inclination)
Table 5. Comparison of FRI after operation (postoperative FRI" - preoperative FRI")

Preoperative FRI Postoperative FRI Differenceé L
Significance
Mean+SD Meart- SD Meant SD

Non deviated side 11:63.3 9.9+3.2 -1.6+1.5 *
Deviated side 5635 10.4+3.8 48+1.4 *

(*: P<0.001, paired-test, FRI: frontal ramal inclination, SD: standard deviation)

Table 6. Comparison of FRI and FRI change amount between non deviated side and deviated side after operation (*)

Non deviated side Deviated side Difference o
Mean+SD MeantSD MeantSD Significance
Postoperative FRI 9.9+3.2 10.4+-3.4 -0.4+2.2 NS
Change amount of FREfter operation 1617 48+1.4 3.1+2 *

(*: P<0.001, paired-test, FRI: frontal ramal inclination, SD: standard deviation, NS: not significant)
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NS T AR AYAS o5 F B F et AT FH A7 PR F A v g shA] gtk
TFAF AGYAZS ol FFH vHY S AstetEdd A ARFTAMOZHE ] et 271712 9 -9 Zo]o A}
A% Zh 5 W sk 7he] Pearsond A & Al gt A3t & ol 7} | AH A kot AFAHLE F5 sty R
AHORE Fo3 =AFHA S Bt (Table 8,7=0.704, 2pol= o] A3 7 o] laterognathismdl 2} o] o) 4 2 oF
7=0.723,)2 & Bl AL S st AR A S ol 5 F B2y AT st
2 G st A AYAS ol s HHASF AW T3t At Z YA FAE S SR S ] 7
sttF YA AAE 2t Wty o= oA e A At &5 At TR AR T SR, 5 Awe)
HHAE BolA] ¢Skt (Table 8) SFF YA AFAE Aol = o] AL E I8 laterog-
nathism3tz} o] £ 4 2702 4 A A=, otz
V.o Z THA AN FS 5 sttE A AR AIE ] ZH e Aol #F
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Table 7. Comparison of difference between L1 shifting amount and mean L7 shifting amount after operation

L1 shifting amount L7 shifting amount Difference Signifi
ignificance
Mean+ SD Meant SD Meant SD £
Difference (preoperative distance-postoperative distance) +U® 3.8£0.9 1.18+1.36 *

(*: P<0.001, paired-test)

Table 8. Pearson correlation between FRI changes and L1 shifting amount, L7 shifting amount (deviated site, non devi-
ated site, mean) after operation

L1 shifting amount L7 shifting amount L7 shifting amount Mean L7
(mm) (deviated side, mm) (non deviated side, mm) shifting amount (mm)
FRI° change of
. . ) 0.414* 0.704** 0.723**
deviated site after operation
FRI° change of
-0.056 -0.229 -0.120

non deviated site after operation
(FRI: frontal ramal inclination, *P<0.05, **: P<0.001)
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