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—— Abstract

QUANTITATIVE ASSESSMENT OF NASAL AND UPPER LIP CHANGES AFTER LE FORT |
OSTEOTOMY SURGERY USING A 3-DIMENSIONAL COMPUTED TOMOGRAPHY

Won-Deok Lee'?, Chung-Kyu Yoo'4, Jin-Young Choi®
'Department of Oral and Maxillofacial Surgery, SNU-SMG Boramae Hospital
*Department of Oral and Maxillofacial Surgery, School of Dentistry, Seoul National University

Objective: To evaluate nasal and upper lip changes after Le Fort I surgery by means of images taken with
a three-dimensional computed tomography (3D-CT).

Methods: Fifteen patients (9 female and 6 male, mean age 21.9 years) with preoperative and postopera-
tive 3D-CT were studied. The patients underwent maxillary movement with impaction or elongation, and
advancement or setback. With the 3D-CT which presents reconstructive soft tissue images, preoperative
and postoperative measurement and analysis were performed for nasal tip projection angle, columellar
angle, supratip break angle, nasolabial angle, interalar width, internostril width, columella length and
nasal tip projection.

Results: Postoperative interalar and internostril widening was significant for all categories of maxillary
movement. However, there was little significant relation in all parameters between the amount and direc-
tion of maxillary movement. Interestingly, movement of the maxilla with upward did show a little decrease
in the columellar angle, supra tip break angle and nasolabial angle. Also movement of the maxilla with for-
ward did show a little advancement in the upper lip position.

Conclusion: Changes to the nose clearly occur after orthognathic surgery. There was a significant increase
in postoperative interalar width and internostril width with maxillary movement. However, no clear corre-
lation could be determined between amount of change and maxillary movement. Interestingly, maxillary
impaction did show a little decrease in the columellar angle, supra tip break angle and nasolabial angle. In
addition, we used 3D~-CT for more precise analysis as a useful tool.

Key words: Orthognathic surgery, Le Fort I Osteotomy, 3-Dimensional computed tomography
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2. o7

1) 71589 4%

ol A7 BAL 3 71Fo| He d=AH F2H9
7124 (landmark) & vh&¥ Zo] AFsa A8k
(Fig. 1.

2) 2o M A%

z9] W FASE YT FHX &= vEY 944 (nasal
tip projection angle), ¥1#Z (columellar angle), ¥|%
AR 7L (supratip break angle), ]2t (nasolabial
angle), W]t Z7 (interalar width), ¥&7t &4

Fig. 1. Soft tissue and Hard tissue landmarks.
HP: horisontal reference plane
VP: vertical reference plane
DNP: dorsal nose plane
STP: supra tip plane
STN: soft tissue nasion
Cm: columela point
Sn: subnasale
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Fig. 2. Parameters of Nasal changes (1),
1. NTPA: Nasal tip projection angle
2. CA: Columellar angle
3. SBA: Supratip break angle
4. NLA: Nasolabial angle

(internostril width), ¥]3 4] (columellar length), H]
5 o] (nasal tip projection)ol™ (Fig. 2, 3)3} 7o)
AAstd €4, €% 3D CTHNAM 23 vlmsiot

3) Aol WskE A=

e HstE AZL A% 2 X & pronasalest
labrale superiusAte]e] 3 £ A& iro] 24,
¥ w3tatt (Fig. 4).

.

I

z
1. 22| #3} (Table 1, 2)

% 1589 AN e £ Y 947 (nasal
tip projection angle), ¥]5Z (columellar angle), H]&
FFHFZY (supratip break angle), ®¥l<=Zt (nasolabial
angle) 2| & B2 @S o), gt -’F%@. o] FAll &= o
U, ol5FH 7 FAE gy FAAE EolA
gston, & £9A olFd wE Q% 9—‘% 7} o) F g
3 g e 29 xR, & 599 Junisle o=
at7] JE Ao2 Uehgt} (Fig. 5). Whael Aete] 4214
Hsiol e zk 271 34 olgoM = g, o5l
e Rt o] FRARAE e glos UrE}kM (Fig. 6).

H1elzt 7% (interalar width), ¥&32F &7 (internos-
tril width), B]5 Zo] (columellar length), B34 Zo]

Fig. 3. Parameters of Nasal changes (2).
5. IAW: Interalar width
6. INW: Internostril width
7. CL: Columella length
8. NTP: Nasal tip projection

Fig. 4. Parameters of Upper lip changes.
1. Vertical distance from Pronasale to Labrale
superius
2. Horizontal distance from Pronasale to Labrale
superius

(nasal tip projection)®] 7%, d<te] 47 o] W3F

2 o|FHFIE BARLE # %

kot (Fig. 7), “dete] 44 ol FAldl & frefduket <
e}

o ABTA S Jepd L & % 919 (Fig, 8).
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Table 1. Nasal Change (1)

Mx movement NTPA
pre~QOP  post-OP
1 adv dmm 54.4
2 adv imm §1.8
3 sb2mm / imp dmm 80,7
4 adv 2mm / elon Zmm 83
5 adv 3mm/ 56
€ adv 3mm / 58,7
T shZmm -4
8 canting comection 81,6
3 sb 2mm 80,7
10 sb 2mm / elon 3mm 57
11 adv dmm 54,1
12 imp tmm 56.3
13 imp Smm 518
14 canting comection 521
15 adv 3mm / 521

*

adv: advance; sb setback: imp: impaction: elon: elongation
**canting correction means no horizontal and vertical movement of maxilla
***NTPA: nasal tip projection angle: CA: columellar angle: SBA: supratip angle: NLA: nasolabial angle

Table 2. Nasal Change (2)

Mx movement
pre-QP  post-OP

1 adv 4mm 47,18

2 adv tmm 51,88

3 shemm / imp dmm 42,84

4 adv 2mm /elon 2om S2O1

5  adv3mm/ 65,41

8  adv 3mm / 46,66

7 sbzmm §1.95

8 canting comection 44,2

9 sb 2mm 57
10 sb 2mm / elon 3mm 432
11 ady 4mm sa.7
12 imp tmm 48
13 imp Smmn 431
14 canting comection 531 o . .
15 adv 3mm / 603 568 428 434 QO

*

adviadvance; sb® setback: imp: impaction; elon: elongation
**IAW': interalar width; INW: internostril width: CL: columellar length: NTP: nasal tip projection

Table 3. Upper lip change

Mx movement horizontal vertical )

pre-OP post-OP & pre-OP post-OF |
1 adv4mm 13.1 182 &1 27.2
2 advimm 15.8 138 -2 ®2
3 sh2mm/imp dmm 13.3 12.8 -05 B3
4 adv 2rom / elon 2mm 10.1 10.2 ol 3.2
5 adv 3mm / 955 72 3t
B adv3mm/ hA: 81 , .5
7 sbh2mm a7 878 = 3486
8§ canting comection 5.88 867 29.1
8 ab 2mm 11 " 32.3
10 sh Zmm / alon 3mm 5583 413 3.2
o adv 4mm 1.8 14.6 kri
12 imp tmm 104 10.7 2’8
13 imp Smm 121 12.1 237
14 canting correction 1.3 10.8 31.3
15 ady 3mm / 0 2.58 306
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Fig. 5. Graphs of Nasal changes when
Horizontal maxillary movements.

{x-axis: amounts of horizontal move-
ments, y-axis: differences of parameters)

Fig. 6. Graphs of Nasal changes when
Vertical maxillary movements.

{x-axis: amounts of vertical movements,
y-axis: differences of parameters)

Fig. 7. Graphs of Nasal changes when
Horizontal maxillary movements.
{x-axis: amounts of horizontal move-

ments, y-axis: differences of parameters)
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