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Reconstructions of Binder's Syndrome with Various
Surgical Techniques: Photogrammetric Analysis of
Nasomaxillary Bone

Kihwan Han, M.D., Myungkyu Cha, M.D.,
Heejung Ham, M.D.

Department of Plastic and Reconstructive Surgery, Keimyung
University School of Medicine, Daegu, Korea

Binder's syndrome has some characteristic signs, such
as orbital hypotelorism, shortened and flat noses, diminu-
tive columella, crescent shaped nostrils, acute nasolabial
angle, convex upper lip, class Il malocclusion, absent an-
terior nasal spine, and maxillary hypoplasia. Binder's
syndrome patients usually need the correction of the
following three: the hypoplatic nose, the perialar flatness
due to underdevelopment of the piriform margin, and the
hypoplastic maxilla with its malocclusion. The authors
treated eleven(n=14) patients through various surgical
techniques depending on the clinical signs. In order to
correct the nasomaxillary hypoplasia, the autogenous
bones, the autogenous cartilages and the alloplastic im-
plants were used. In three patients with severe naso-
maxillary retrusion, the combined Le Fort | and Il osteo-
tomies and the perinasal osteotomy were performed. The
results were analyzed using the proportion indices from the
preoperative and postoperative lateral photographs of the
patients. The postoperative values of all the proportion
indices were significantly higher compared to the preo-
perative ones. For nasal dorsal augmentation, columellar
lengthening and peripiriform augmentation, autogenous
bone grafts were found to be very effective. The use of
high-density porous polyethylene sheets for columellar
lengthening was preferred over the use of nasal septal
cartilages. Two types of osteotomy were the most effective
for nasomaxillary augmentation in severe deformity.
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gate] AE 7189 AxE AZsto o8 714 44
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A0 717rE 671LlA 109714 HiF 3.6 d0] 3ok
A5, vddgds 5 o 2 A2 95t HE
a5(7#), FA=HEGH), SS(LEH)Y FEFASIE
A (bovine hydroxyapatite, Surgibone®)(12]) L, F7)15&
A43517] Yete 1L =TT E2 ol gl FH(porous high
density polyethylene sheet, Medpor®)(3#]), T4 =2 %2
3), MZA4Z2H)Y 5A2(1H)E, dxA9ES Y3
o AFHTIE(1H)S, 222 FEZHUE S8t o]
AZEH), SA(), SFILLH), FALEFAS
(acellular allogenic dermis, Alloderm®)(12])3%} AF3]%
Z(1#)S AM&stgth(Table ). B4, o375+ FHE
gste] FAZH@d), FHFFAEA A2:) % FAE
=z2A9(18)E AHE3H T AR, et FUE sk Le
Fort I 2@ 114 Z% "3 (combined Le Fort I and II osteo-
tomies)’(22)=} ¥ 3 $]A Z % (perinasal osteotomy)’(12])
< APt th(Fig. 1).
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22 ZA Ha YAt GA I e, FALY] S A
glolge] Ao} eke}atdS R 7H3e Frankfort 43
H (horizontal plane)g A} 719] s}Ho] Vet AR} B
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s98 Za9 sool=old LnA e A% B59
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Table |. Summary of Surgical Techniques for Binder’s Syndrome

Nose
Case Age/Sex Peripiriform Margin Maxilla
Dorsum Columella Tip
1 24/F Silicone - - *Bovine HA -
Silicone - - *Bovine HA -
2 18/M
Costal bone  Costal cartilage  Costal cartilage -
3 27/M SAREGEL Loile - Temporalis fascia - Perinasal osteotomy
*Bovine HA
4 19/M  Calvarial bone - Conchal cartilage Calvarial bone -
Calvarial bone - Conchal cartilage Calvarial bone -
5 19/F +
Silicone Porous PE - -
6 25/M Silicone "Porous PE - - i}
7 23/M Silicone "Porous PE - - _
8 8/M - Septal cartilage TA“GgEﬂiC dermis TAliogenic dermis -
9 22/M Silicone Septal cartilage Conchal cartilage - i
Calvarial bone Calvarial bone - Calvarial bone Le Fort | & II osteotomy
10 22/F
Silicone Forehead flap Forehead flap - -
11 27/M " Calvarial bone Calvarial bone - Calvarial bone Le Fort 1 & II osteotomy

“Bovine hydroxyapatite: Surgiboneiw
THigh-density porous polyethylene: Medpor "
" Acellular allogenic dermis: AlloDerm™



386

1509t Zale] Letol=2 ZA0)q FGste
A AZ7 e mm BIZ Ye T Frjg 152 1pro
27 sk AARE FAAT ol 254 oI5t & A2
2 nredstgon, AW AZge] Fds Feldnh

A &8 2o = Zte A& 0 2 A FHo|vpZ(nasofrontal an-
gle), %% ZH(nasolabial angle)g, Zo|A&Eo2M AZ
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Ad =2

o](sn-sto, subnasale-stomion), ¥=% 1/3 Zo|(n-t, na-

G-k
-3

Ui

nasale), 3 7]% Z0o|(c-sn, columella-subnasale),
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sion-tragus), “2}Z o](sn-t, subnasale-tragus) =L 51
o](gn-t, gnathion-tragus)= %Zéﬁ}%lt]-.” o] %0]74]%;1]
Eo %o os] A s ¥A ¥ shtzol(gn

gnathion-tragus)2 W U= 1008 F3}e] o 7']—:{]

A Z(proportion index) — 3 Zo]H|A|4*(nasal length in-
dex), ol A4+ (nasal height index), 7]FZ°|¥|A]
4=(columellar length index), S} Z o|¥]A]<=(upper lip
length index), ¥=% 1/3 Z o] ¥ A 4=(depth of upper

third of face index), “4<¢}Z o|d]X|4 (maxillary depth

Fig. 1. (Left) Combined Le Fort I and Il

osteotomies and (Right) a perinasal
osteotomy.
Table Il. Differences Between Preoperative and Postoperative Angles and Proportion Indices
Differences(n = 14)
Angles
Angular Mean(degree)  SD(degree) p-value
measurements  Njasofrontal angle(NFA) +3.900 + 12.6706 0.035
Nasolabial angle(NLA) +2.310 + 1.62169 0.001
Differences(n=14)
Proportion Indices
Mean(%) SD(%) p-value
Nasal length index(n-sn x 100/gn-t) + 3.580 + 2.8747 0.03
Linear Nasal height index(sn-prn x 100/gn-t) +2.310 + 1.6217 0.001
measurements  cojymellar length index(c-sn x 100/ gn-t) +1.730 + 0.8895 0.001
Upper lip length index(sn-sto x 100/gn-t) +1.130 + 1.3200 0.024
Depth of upper third of face index(n-t x 100/gn-t) +3.850 + 1.8419 0.008
Maxillary depth index(sn-t x 100/gn-t) +3.510 + 1.4152 0.02

n-sn: nasion-subnasale, gn-t: gnathion-tragus, sn-prn: subnasale-pronasale, c-sn: columella-subnasale
sn-sto: subnasale-stomion, n-t: nasion-tragus, sn-t: subnasale-tragus
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Fig. 2. Case 5. (Above) A 19-years-old
woman with Binder's syndrome. At the
primary surgery, the outer table of the
calvarial bone was grafted to augment the
nasal dorsum and anterior nasal spine, and
conchal cartilage was grafted for tip pro-
jection. Seven years later, a silicone rubber,
which was implanted on the previous
grafted bone of the dorsum, and high-
density porous polyethylene sheet was
implanted as the columellar strut because
the patient wanted a higher nose. (Below)
The frontal and three quarter view 3
months postoperatively after the secondary
surgery.
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Al %789l H(Table
T 3.9%(p=0.035), 2.3%(p=0.01)=

%, BEolul A%

). Zo|vizta} FAYE2te 7tz 3

S7kskodaL, 22 oH]| A
29 1/3 ZolmAlF B Gt oln|A
T 247 W 3.58%(p=0.03), 2.31%(p=0.001), 3.58%
(p=0.03), 2.31%(p=0.001), 3.85%(p=0.008), 3.510% (p= 0.02)
B S7rees, @r)g oAl 4 sdedoHArE
Z}z} it 1.73%(p=0.001) B 1.13%(p=0.024)2 =3 Z7}3}
St g2l 29 B4 Eol A2l RE 44U 5 220

B A4, SLspolul A7l &40 ulsle] 3.2%, 1.8% Z7}8)
Aoil, hHFe] AA 58 9 5928 udd Foes
52%, 27% = Bo| F 715} chFig. 4). **e] | 62 7] EHE
5o ggey RAEn-FHdEeddAIs 4dsta e,

Zotellch edEeE 3

Fig. 3. Case 10. (Above, left, center) A
20-years-old woman showing severe hypo-
plastic nose, midface depression and class
III malocclusion. Combined Le Fort I and
II osteotomies were performed through a
paranasal incision and an upper buccal
sulcus incision. An ‘L' shaped calvarial
bone was grafted on the dorsum, the
columella and the anterior nasal spine.
(Above, right) For additional soft tissue
coverage of the tip and the columella,
forehead flap was performed. For the
dorsal augmentation, a silicone rubber was
implanted on the previous grafted bone 6
months later. (Below) The frontal and
worm’s eye view 10 years after surgery.
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Table Ill. Comparison of Mean Postoperative Proportion Indices Between Autogenous Bone Group and Alloplastic
Implant Group for Nasal Dorsal Augmentation and Lengthening.

Autogenous Bone Alloplastic Implant

Group

Calvarial(n=5) Costal(n=1) Silicone(n=7)
Nasal length index(%) +5.06 +5.20 +2.63
Nasal height index(%) +2.36 +2.70 + 2,37
Columellar length index(%) +2.06 +1.10 +1.80

Table IV. Comparison of Mean Postoperative Proportion Indices Between Autogenous Cartilage Group and Alloplastic
Implant Group for Columellar Lengthening

Autogenous Cartilage Alloplastic Implant

Group

Septal(n=2) *Porous PE(n=3)
Nasal height index(%) +1.20 +2.87
Columellar length index(%) +1.30 + 2.40

*High-density porous polyethylene: Medpor®

Table V. Comparison of Mean Postoperative Proportion Indices Between Autogenous Bone Group and Alloplastic
Implant Group for Peripiriform Augmentation

Autogenous Bone Alloplastic Implant

Group .

Calvarial(n=4) *Bovine HA(n=2) " Acellular Allogenic Dermis(n=1)
Upper lip length index(%) +1.38 +1.20 +1.90
Maxillary depth index(%) +4.73 +3.95 +71.60

*Bovine hydroxyapatite: Surgiboneﬂ]
"Acellular allogenic dermis: AlloDerm™

ste] =R S 2 o] 43k, AE = o3
o sy 7de] A7 E"*-?*MW H4dole} = %%D]-fl G
S7ksted AW A of Aspolul A7} e vk
Z+z}t 3.1%, 25% o ﬁﬂd-mfl stAINE 8217} Apad
sto] olztgE A Jteol A2 FAE floe dEn

w2 g mZr|Eele Y EEg el s 4

g ndzoFAEddAdNA(Z =R A 2.87%
Z7t @ Z21S Qo) A4 240% F7Ho] ekE vjF A
AZo) A (+1.20% = +1.30%) wlrch 77} o FolHch
(Table V). M|, o] 47 Zthol) - FH Fo| (44
oMl A4 473% F7H2 ¥ S B A4 (+3.95%)
S & o) ZAEZEAT 0| A(+1.6%) BTt o TF 7t D}%}\E‘:I(Fln 2). oA 3NYA DAY 1) Axpss
U4 o FU=Ae, sidsdojuagds B2 Aol o nga o Boh 2Po)mA(21%), Firo]ul A 5(43%),
7} Q121 ch(Table V). Y3, A44Z5d & #138to] dtdE

0

= ?l FAolu A #B3.2%), el A (1.0%), HE 2
% e o Ao EEAddoAT 667% S, 1/3 Zlolu A =(5.1%), ‘Rl AL£(3.7%)7F ol =718
dZ9 1/39 S&(LF9Y 1/3 ZHo|uAF 643% F7}) Ch(Fig. 2).
R ZZolg Zr (@AM AF 63% F7H7H FAEES
S 31z @e Ao wnd HA sk Table VI). s¢i| 10
204 o2 3217} #a HAHE 31, okelyl A e, Al
=8| 5 ZokolrA gy o AutAd ¥ edge-to-edge relationship)2| 7
& X7 5o + 9 7] 2=
A1 \WPYd =, e A7|E 2L 25 B 38 FEARTGS 7FA R ok WAFAALA, FabE A,
~ B . O_]f]:-}]_/: nl A].D]‘I'l g < S Egl 423 f"‘”‘ﬂ“‘%’“”] St ]_&JE] ot
TR 2 194 G Bz 2F R AvFe T S !



390

598 9 7884 Vol. 30, No. 4, 2003

Table VI. Comparison of Mean Postoperative Proportion Indices Between Osteotomy Group and Non-osteotomy Group

for Maxillary Augmentation

Group *Osteotomy(n=3) Non-osteotomy(n=11)

Nasal length index(%) +6.03 +2.46

Nasal height index(%) +2.77 +5.46

Columellar length index(%) +2.63 +1.60

Upper lip length index(%) +1.53 +1.10

Depth of upper third of face index(%) +6.43 +2.94

Maxillary depth index(%) +6.67 +2.50

*Osteotomy: Le Fort I and II osteotomies and perinasal osteotomy
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Fig. 4. Case 2. (Left) A costochondral graft was composed of
an 'L’ shaped rib cartilage and two rib bones were fixed to the
cartilage graft to support both lateral nasal walls. (Right)
Postoperative lateral view 3 months after costochondral graft.
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