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MAXILLARY ADVANCEMENT FOR
MANDIBULAR PROGNATHISM

Kih Wan Han, M.D., ChoonHo Ye, M.D., Jin Sung Kang, M.D.

Depariment of Plustic Surgery
Keimyung University School of Medicine, Taegu, Korea

Mandibular prognathism has traditionally been correcled by mandibular setback. The
maxillomandibular skeletal proportion could be oblained at the expense of reducing mandibular
skeletal definition resulted.

In order to avoid these sequelae of mandibular reduction, 4 patients, wilh a mean age of 24.5
years, diagnosed as having mandibular prognathism were treated with mé.xillary advancement
al lthe high Le Fort I level in 3 palients and the Le Fort I level in 1 patient. Mean patient SNB
value was 86.8 degrees, as compared with a normal 81.9+ 3.7 degrees. Maxillae were docu-
mented to be in normal position with mean SNA value of 81.0 degrees. The mean maxillary
advancement was 6.6mm, with a range of 5.0 to 9.0mm.

At the time of follow-up at a mean 14.8 months, the maxillae were retained in normal posi-
tion with mean SNA value of 85.8 degrees, as compared with a normal 81.7+5.1 degrees.
Although cephalometric data suggested enlarged mandibles and an excessive anterior facial di-
vergence, maxillomandibular harmony and facial convexily were restored and soft tissue enve-
lope were well suppaorted over the mandibular skeleton. However, one patient with severe man-
dibular prognathism and normally positioned maxilla revealed an unsatisfaclory appearance,
and 2 patients required ancillary nasal surgery in order to correct excessive alar flaring and
lowered nasal dorsum.

These findings suggest maxillary advancement would be the procedure of choice for patients

with mild mandibular prognathism.
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Table 1. Soft Tissue Cephalometric Analysis

A 38 W3R A (class 1 malocclusion) & 7} 21
22~27H (BF 24542 4 3¢t 4 18
o] slelHELS AFtAAL 2N wAsIG. stetd
o] iax AT Farkas®43® (1985)"",

Ulloa 84 (1962, 1964)"*'¥, Ricketts -
ZAsE T (Table 1). 3A,
FarkasE4¥H & J_Jfﬁ; 7] ~F(anterior facial di-
vergence) 2] AT S BEAMdls HOEA glabella
oAl A AZxZ IJOgUﬂan(PDJDI] g2 dw2M(pro-
file line)o| glabellacA] Frankfort 53 (hori-
zontal plane)ol sl 202 28 dol| hgt 7
T2 gEgc Fd 1 2 28 AR ueA T
Aol s AR (44 -125~+27%, B 4.9
%, 94 -109~+15%, BF -4.7E)8 #A

sersst dESLS ¢ 4 Atk B4,
Gonzalez-Ulloa2A ¥ e A=Z32 nasion(N,) o)A
o327 pogoniond] & ¢FHA (facial plane)ol
Frankfort 33d] il 905 of oA F
F&oln], I ojAd mE sletdEolgtn =,

i Y

Gonzalez-

241 (1968)'V 4]

Soft Tissue Cephalometric Analysis

Preoperative

Postoperalive

Case 1 Case 2

Case 3

Case 4 Mean Normal data

Anterior facial divergence

Gonzalez-Ulloa analysis
Maxillary depth angle
Facial depth angle

Rickelts’ analysis 0 +55+5.0

-9.0 -7.0 -05 -0.5 +4.5+6.0+80+7.0+0.8 +1.4

93.0 935 95.0 95.5 95.0 96.0 95.0 96.0 94.5 95.3
83.0 88.0 84.0 845 88.0 91.0 87.0 88.5 855 88.0

[ -12.5~+2.7mm
m -10.0~+1.omm
90.0 degrees
87.0~93.0 degrees

800 915 87.5 88.0 94.5 95.0 925 93.0 90.9 91.9 86.0~92.0 degrees
0.0 +05 +4.0 +4.0 +1.5+3.8 +2.8 +4.0mm
105430 -40 -5.0 0 +1.0 -1.0 +1.0 -1.1 0.0 +2.0mm

Nasolabial angle

Alar base width 3.0 34 31 36

Nasal Lip projection

105.0 95.0 96.0 91.0 81.0 80.0 85.0 82.0 91.8 87.0

3.3 36 34 3.7

19.3 19.0 19.0 21.0 19.0 220 185 21.7 18.9 214

f 93.6 degrees
m 87.9 degrees
m 3.3~3.9mm
f 3.2~3.6mm
17.0~19.4mm

3.2 3.6
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(76.6~86.8%)'"¢)] Eojr AAdTLE HENA
(anterior cranial base)e|] thal] 74zl £ xq
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= W Fd 13 2& +I1SDo| Sof 2 Holgx
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Ir o

#}RIT 4 Asit(Fig. 1,
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(facial depth angle)& o} B orth(Table 2).
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q stetzel 8% EE Uthhed, 2 Zg=
87.5~92.5=(H 90.95)2A F4 37 4= 3
pAEolglen UmA 2dlE 2 Boluoh(%y
86~92% )(Ig. 1, center). M= WL [eganz)
Burstone(l%{])'ﬁi HAZZ BEAMWo zx Frank.
forl = ™ol thall +20] =& glabellad) A A
& 2%+ 4 subnasale(Sn)e} pogonion(Pg)xz}
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Fig. 1. Skeletal and soft lissue cephalomeiric analyses (L

eft) Skeletal cephalometric analysis relating the max-

ila (A) and mandible (B) to the cranial base (SN). ( Center) Skeletal cephalometric analysis relating the
maxitla (A) and mandible al pogonion (Pg) to ihe Frankfort horizontal. The angles that lines dropped from
nasion to A and Pg with the Frankfort horizontal are the maxitlary depth engle and the facial depth angle.
(Right) Sofi-tissue cephalometric analysis ustng Frankfort horizontal as a reference plane. A vertical line

perpendicular to this reference plane is dropped from the glabella. The horizontal distances from this vertical

lo the subnasale( G-Sn,;) and to the pogonion ( (-Pgy) are measured.
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ol Aglgldl, #z G-Sn,, G-Pgs2 FdEY
(Table 2). & ZFdl¢ G-Snye -5~8mm(H
+ImmYEA A4 2 T o (P +
3~ -+9mm), G-Pgy= -4.0~+85mm(3E+ +
3. 1mm) 24 =3 13 45 F7F5 A
ol o, vz 28| AHA HEd olojrl( A A}
4~ +4mm)(Fig. 1, right). o]4te] =7 9 &
27 24 2HE FUH & o FATol B
A3t

aele] F Moz g7 (gonal angle)
S 121~13BE (T 1255=%)2AM Fd 2 A
datms BT Habolgos (WA 128+7E)7,
MP(mandibular plane)-SNZ} = &= BUMBBE(

“I_GLR-]E

O A
g T

(30 + 5)1”la]wc}(Tab
1385, 38T 2A] EHC*E] AL & = AU
SNz} 7ot 7 8o 245(51\1 )=
1160 (37 11365E)2A4 25 e (g

ol WAz 102.6~108.8%)'", MPe} slet54
x)¢le) zZhE (MP-1.1)E 83.0~87.0= (T 84.0
)24 A el gkl EUoh(EER] AHAA
80.6~91.4x )",

2| EAM (dental analysis)ollA 45t &3¢
HzAe] e ztol= 2.5~2.9mm(HTF 2.7mm)
24 BE Zgo|A 3.0mmeu|gte|oen, dF 2}
ol= 3~7mm(ETF 4.3mm)Gct(Table 3). 12
L} A7pebw gt (anterior open bile)E LHERI 3=
2ot

27 d]a=zZH(NLA, nasolahial angle)< 81.0~
10505 (HF 91.8=)2A Fd 1o wel a1,
=g 3& wko] :-5]-01-?]131- = ZH s 3 2}o)2)
om(aiA HA 9365, T4 HT 87.0%)', H]
O1E (glar base width)2  30~38mm(F o
32mm) 24 Zd 13 2= F& Foldded Hls
Z3 33 4+ FHFelATH( AL o4 32~36mm,

] 33~39mm)'”, H]3E% (nasal up projec-

Table 2. Skeletal Cephalometric Analysis

Skeletal Cephalometric Analysis

Preoperative

Postoperalive

Case 1 Case 2 Case 3 Case 4 Mean Normal data
SNA 78.0 820 81.0 835 850 920 800 845 8l.0 855 76.6~86.8 degrees
SNB 81.0 84.6 850 860 940 945 87.0 90.0 86.8 388.6 78.2~85.6 degrees
ANB 30 -20 -40 -25 -90 -25 -70 -55 -58 -3l + 2.0 degrees
G-Sny +30 +6.0 -50 0 -20 +45 +80 +105 +1.0 +0.3 -4.0~ +4.0mm
G-Pgh +60 +7.0 -40 -4.0 +20 +40 +85 +95 +31 +4. -4.04+4.0mm
Gonial angle 121.0 121.0 138.0 138.0 121.0 121.0 122.0 122.0 1255 1255 121.0~135.0 degrees
MP-SN 31.0 31.0 380 38.0 30.0 300 310 310 325 325 25.0~35.0 degrees
SN-U1 1095 111.0 116.0 1145 1135 112.0 114.0 114.0 113.5 1129 102.6~108.8 degrees
MP-L1 87.0 87.0 80.0 800 830 83.0 86.0 86.0 840 3840 80.6~91.4 degrees
Table 3. Dental Analysis
Dental Analysis
Preoperative Postoperative
Case 1 Case 2 Case 3 Case 4 Mean
Midhine discrepancy +3.5 0 +2.9 0 +2.5 +25 +25 +2.7 +40.6mm
Sagitlal discrepancy 30 +10 -70 +1.0 -30 +2.0 -40 +1.0 -43 +1.3mm
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tion)< 18.5~19.3mm(A 7 18.9mm)EA 2+
A2y MLl (17.0~19.4mm)'? ) St}

EFE 2 BAYeE AZstd £3 ASA
9 @29l P9} vlws) Beh

22

x4 Ao FIFAEAIA R A 2 (dental cast
model)el|A] BEe)4% (mock surgery)Z 3o
111, ]Eﬁﬂ E/]“’ 2 0]| /] M-D‘i— ;:]1:!15:!‘3' z—]?],&lﬁﬁi
Hol sjo} Amaz Hohmye) HPstHPE &7
.7 # =] (preoperative orthodontic therapy)=
AstAAR, 1o (Za 3)To] ST

78] 22 (transnasal intubation) dha] 1 Aln}3
olgfjell A o]+ (piriform aperture) FH7} S
3= le Fort [ 1/2 AZ<E, W7 18= Le
Forlt I HZ2< A3 5 "3 9 A}
(miniplate and screw)2 1 A&gct. Atz A
Mol ofslf A7 SAERE A FAl BE gl
deldS =9 F7] A 29d A= +E (bo-
vine) hydroxyapatileZ, 28|dA= o234 poly-
ethylene(Medpor®) 2 Atlalgch(Fig. 2). &2t
Zof wrjge ekl Lal(Z3 4)dH ©Z9 7
A ety sldE WA FEE Astne 3§
NHETE AlWsta] o

2 E}ﬂﬂ%(mtermdmllar}f fixation)2 o+
25 FF AAgtgen, s wAHAE whe
18 (F8 3)e &F wAHXAE oot

. & o}

@5l siel 4Eﬂ Q)
A e L-}mwizl%, 4T7Ee X
b AEEd we geierisl zaHn 9l 7
(facial convexity)o] 2 2S¢t} &etaA
T FAsYon stefEe g Az A7
Zolq st el Zho] fX=UA £2RY B

o|ict(Fig. 3).

Fig. 2. The high Le [Fort 1 advancement osteotomy
and augmentation with porous polyethylene( asterisks).

Fixation is established with mintplates and screws.

FarkasZ/'de] AUHA 7jake
(H L4dmm)2EA 25 Aoz nA=H o,
Rickettsi2 Aol A Aol HA|etE A2 4
otz AHA| o] F&=FHo| 0~5.5mm(FT 2.
8mm) = L«}E}‘é‘:’i*‘i S| Hlal] e3|8 FAdE
o =5 o AZH(Table 1). F3F F/HEAZ
ARRIO A = Hel vls) F7F3t AR, 18 (Fdl 3)
= A2t e 25 FA "Weldl EJcH(Table 2).
AT = 845~91.0% (T 88.0E)FA &3
Hoh AFAG, 13(F=] 2)8 Astne EF
AA Mol 590w, G-Sny= 0.0~10.5mm
(HT 5.3mm)=2A o H)3] F71Egioy 1
H (&5 2)& Adsres Fd HHd =%t o
FE& TR = o JEe] A= &4 vlEA
Ao g2 FEEHJAT A HYe) ALE &
olgict. sletZe] 52 AL E = Gonzalez
-Ulloa®A¥, SNB, tHA%E, G-Pg.52 3
=8 TEGHA @FU7| Wi 3] s}HEES
LeR ] Sith(Table 1, 2).

Hj&ze =3e] 81.0~105.0% (3T 91.8%)
Al =3 80.0~95.0(F T 87.0E)=2 TAEHUL
B, 8974 L £ A 30.0~34.0mm(HT 32.0mm)
o =¥ 34.0~37.0mm(FETF 36.0mm)= Y
Ao (alar flaring), v|HEEE $Ho) 185~
19.3mm(Hy 18.9mm) oA &3 21.0~22.0mm
(FF 2l4mm) 2 =g S5}, 8 HS29
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Fig. 3. A 22-year-old woman presenting with mandibuler prognathism. ( Left) Preoperative views demonstrate
the mandible dominating the rest of the face with chin excess, and excessive anterior facial divergence. There
is modest malar flattening. The maxilla seems to be retruded. (Right) Twenly six months following surgery
there is restoration of meaxillomandibular harmony and facial convextiy despite mainienance of mandibular
protrusion. She was also undertaken double eyelid plasty. Note the nasal tip ts made little more prominent and

nasal base is somewhat widened.
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Fig. 4. A 26-year-old woman presenting with mandibular prognathusm. (A, B) Preoperatively, the mandible
dominating the rest of the face with chin excess and exrcessive anterior facial divergence. There is modest
malar flaltening, and the maxilla seems io be flat. ( C, D) Twenty one months following surgery there is
good restoration of facial convexity and maxillomaendibular harmony and improved malar flattening despite

maintenace of mandibular protrusion. Note the nasal alar Hlaring and depressed nasal dorsum.
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Fig. 4.( B, I ) Nasal problems were corrected by augmentation of nasal dorsum with custom-made stlicone

implant and alar cinching.

o) HhH ez vlejFrt wol Hols 28 (Fd ¥ getdzEe] )7 wHT aet 23]
2 2 A= FF ALsE H)4E (custom- St dZ&o] A dTERT o oFE FHFol
made silicone implant)®” 244 Fv|&& S}HA] B B2 F7|dE ¢A =Heldx 3o setdEe] A
ANAE F& F9}(alar cinching)(Fig. 4). A wAYPE sletZe T A ¥ ¢
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=4 1095~116.0=(HT 1135=)dAH =F s 3 & F= Zo] 717 F2 Uy#»o g
111.0~114.5(H7 11295)2 7+A =0 Fr A dHA dot. dvkstE sletEtt EEkA ¥ A
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(Table 3). ¥z, MP-L1& &}E38 =314 & < FHEA3 & HEAE FRrt gloy,
7] wFol &H} v]s=3tH ). Jacobs(1991)*¢f &]3}H AgetAAzo] 7b F
2 wAHolglm o). Rosen(1991)'%% AFel=
V.2 & o] AR AT Fxe T4 sHeFHEAA
ddzlettoz EE g ZnE 48 T U
1960 ) =§7l=|q s 3letEE H|wA 4 At B 3stgint. sletAEe] Tl FHQ wAHel
Al AEE 7 AAAT AHRsS 7|edo R st HE2 FAZAISHEA A% nAHse=
LA 7= AeEZM FHEAF
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o
H
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Fig. 5. Frontal and lateral views of dental occlusion of case 1. ( Left) Preoperatively, there is a class 1l mal-

occlusion. Surgical correction involves a 7.5mm maxillary advancement. ( Right) Twenty six months

postoperatively the dental occlusion is now class 1
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%%(extmsmn)f»]?‘ 2= 9lojA] AF
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trusion) I

?._,_J,]_ )&]-:ﬂ-

k. AR BlobdEEe X ¥eos e
d2Ee BEL WY 5 Ao F, YIEIEL

T&o| o A¢H, o] E HU®, YF LA o

on™ =agel Hohe] 5%o] W2, FAZ
» A (inferior alveolar nerve)@} & 7+z}4Al A 9]
2=Al7] _}ﬁrfﬁ{temporomandmu]ar joint) 7|5 #
of &} 22 & (morbidity) e] o W& Fo|r}.
P = %]-O_]‘R-TE_Q. AotZ Az L&uto 8 mAT ¢
= A& ofyt}. Rosen(1991)'Y-& 6.9mm v|gt
o FEE HeraEel Hggols, FIAAE
s @A iFoiof BRIt 7HAE
2042 + Gon s, 2o
slet Bx)9] AF4o] 3mm ol4k Fel7t Uhe w)
dd4e) sletnEe dorEe AFHos A
Hok Ftn=2 detEx &7 "Isof diy, = A
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Fig. 8. (Left) A 27-year-old prognathic woman with steep mandibular plane ( MP-SN: 38degrees) and flai-

tened gonial angle of 138 degrees. Surgical correction involves a 9.0mm maxillary advancement. ( Right) Bet-

ter aesthetic results would have been obtained with combined maxillary advancement and mandibular setback.
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efsl H]zto] ztolA:, H]e] 2HAe] WolAH,
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B7b 0 ddidez A% sl donA H| 7
o] F2 Hxe gdAdzled ofd vHEI E
SEHEE R EFo] duizeg wol Bo|n
£ HYE HojzAl2g FAI7F elzRH(Fig. 3), €
del| HjufF-7} vk o) 7hA

o] HE A= &3
=t O AAERE £Z ¥ZE& Fo9 FE alar
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NE3| @D, ojatdoz §u4g FozH HY
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