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ANTHROPOMETRIC ANALYSIS OF HORIZONTAL
AND VERTICAL ORBITAL DYSTOPIAS

Ki Hwan Han, M.D., Young Joon Hong, M.D., Jin Sung Kang, M.D.

Department of Plastic Surgery
Keimyung University School of Medicine, Taegu, Korea

Six cases of orbital dystopia, 4 females and 2 males, aged from 12 to 23 years, corrected by
craniofacial osteotomies of the orbit are reported. Four patients were horizontal orbital
dystopias(orbital hypertelorism), the one was a vertical orbital dystopia, and the other was a
combined horizontal and vertical orbital dystopia. The orbital dystopia was congenital in 6 pa-
tients: a Crouzon disease, a Saethre-Chotzen syndrome(SCS), a cleidocranial dysostosis(CCD),
a dermoid cyst, and a nasofrontal type and a nasoethmoidal type of meningoencephaloceles. All
patients had “supernormal” interorbital distance except for a vertical orbital dystopia. Two pa-
tients had “supernormal” intercanthal distance.

Two mild cases out of 4 horizontal orbital dystopias caused by meningoencephaloceles were
corrected by a combined osteotomy of the medial and lateral orbital walls. Another mild case
patient associated with SCS was corrected by U-osteotomy. The other severe patient with
Crouzon disease was corrected by medial translocation of the functional orbits. One vertical or-
bital dystopia associated with CCD was corrected by osteotomies of four walls of the orbit,
allowing the left orbit to be moved downward. Another vertical orbital dystopia combined with
orbital hypertelorism was corrected by both medial translocation of the functional orbits and
shift of the right orbit simultaneously. All patients had medial canthopexy using transnasal wir-
ing, and epicanthal correction was done in all patients except for 1 vertical dystopia.

The average length of follow-up evaluation was 29.5 months. All patients had uneventful
postoperative course except for 1 patient with Crouzon disease who received a reoperation due

— 921 —



Fig 5. Case 6. (Above left) Preoperative view of a 22-year-old woman with midline nasal dermoids (arrow

heads) and combined vertical and horizontal orbital dystopia. The ICD was supernormal (48.0mm). ( Above
right} A year after medial translocation of the functional orbits and upward shift of the right orbit. The ICD
is within -+ 1 SD (38.0mm ). Both eyes are situated in the same plane. ( Below left) Intraoperatively, the right
orbit was 6mm lower than the left orbil, and I0OD was supernormal ( 33.2mm ). ( Below right) Intraoperatively,
the IOD is subnormal ( 20.5mm).
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Table I. Cause of Orbital Dystopia

Category

Horizontal

Cause

Vertical Combined

Nasofrontal meningoencephalocele
Nasoethmoidal meningoencephalocele
Saethre-Chotzen syndrome

Crouzon disease

Cleidocranial dysostosis

Nasal dermoid cyst

[ G U T G Ay

Total

Table 1. Anthropometric Measurements of Orbital Dystopia

Case Age/Sex Diagnosis

ICD 10D

Preop. Postop. Preop. Postop.

1 19/F  Nasofrontal meningoencephalocele  43.0(++) 31.0(-1SD) 34.0(++) 20.0(-1SD)

2 17/M  Nasoethmoidal meningoencephalocele 42.0(++) 30.0(-1SD) 30.0(++) 20.0(-1SD)

3 13/F  Saethre-Chotzen syndrome 42.0(++) 32.0(-2SD) 28.0(++) 20.0(-18D)

4 12/M  Crouzon disease 34.0(4+1SD) 30.5(-28D) 30.0(++) 20.0(+1SD)

5 23/F  Cleidocranial dysostosis 40.0(+2SD) 40.0(+2SD) 28.0(+1SD) 28.0(+18SD)

6 22/F  Nasal dermoid cyst 48.0(++) 30.0(+1SD) 33.2(++) 20.5(—)
ICD : Intercanthal distance, IOD : Interorbital distance, + + : Supernormal, — — . Subnormal

& FAFAE WAMIAL (cephalometric radio-
graph)elA} dacryon Ale]& ZFslgoen, 49
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repositioning of the functional orbits)¢] &A1&
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Fig. 1. Surgical techniques of the orbital osteotomies. ( Above left) Medial and lateral orbital wall osteotomy.
( Above right) U-ostestomy. { Below left) Medial translocation of the functional orbits. ( Below right) Vertical

repositioning of the functional orbit.

(lateral orbital wall)o} #4438t Z22E2E= 27}
Z& o)A Nn=2) $& (bovine) hydroxya-
patite® 4F9)3}%i 0™ (n=3), miniplate ¥ WA}

(screw)Z nASHEL. A7tEL AEZH(fron-

tal bone flap)®l W¥(inner table), XA FFH-2)

71 B F3F 9 (outer table of parie-

tal bone)& AR&-3l4 T}

BEE #AoA] A7} (transnasal wiring) &
o] £-3F Wtz & (medial canthopexy)& Al8)
shlom, WetzRbA o] gl 3 Qigo] A% 1
g (Zd 5)E A3 =E Z# A Del Campo
W (n=1)7 Mustarde®] (n=4)& o|&3ld gl
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Zt A & (medial canthoplasty)-& A3 8} ¢}
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. )
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o il A e o3 ¥l A
ARom, ARtAL Fed FYdA FeF
A(subnormal) 2 ARAE 1 (FH 6)& A
e BE FEdA Bl HAeH, FEF W
MANAE BT FAE ekt (Table ).
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&3}, BgET kekE Alole] FAEE FHE
2 olNsigon, RAFEN gHlER Yk
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174 @& $x2A HAREE FRu R o
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THFE AAT F FH 13 2 PHer uA
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AL 42.0mm(FA ) ed, F&F 307140
StebzbA e 20.0mm(-1 EFHAD, ¢ANAL
30.0mm(-1 FERNE Do] ZAH AN W
9o &3t

Zd 3

134 0:1;(} Saethre-ChotzenZ & o 2 A &
%A A (synostotic plagiocephaly), ¥ A
=X ndbd (frontal hair line), 3 <telZol4h
= otAs = AF3F XS (cutaneous syn-
dactyly) ¢ AFE 73 Ao FAES
(subcranial approach)& &3 Ud HIZ&g Al
B3] FH dote|AF S wHIReH, GehE
o] Fdea e Id e AFIHe yTe
ol girh W& #F ojnf= HF AFIUE F
o AA7IA, ¥ 35 s Z%‘ Uy A
THE Fd Z‘”“Wq @3 <t
F&F L4 3FHR JIE AT “} o3 W
A s ezt d 28.0mm(=l) 9 7
213 42.0mm(T)o] FeF 467) Lol A
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FEAEAZ Bol #aEo A4 HHd &30
(Fig. 3).

8 4.

124 =t Crouzon¥ o 2M ed ZAlA
2= (brachycephaly), 3 ¢te}lZol A%, &
ZZ(exophthalmos), &<t WA (esotropia) %
o] AZE Zta AR TAWEILE 715 &
o] Y&Hdoleg Aldste £ dofZoliF
& wZFTH FAlY FAAEER AlgstdeH,
& okelIEYe] FEERE ApEd 3
hydroxyapatite 2 =l ft}. F2] &2 (brain ex-
pansion) ‘F& o] Ho{AHA <te}7t F7k(interorbi-
tal space)©] A7} (dead space) 0.2 F&3l] =
& 599 7ol LRAATE FHE A #F

A7) T A% (frontal bar) ¥ AFZTAL &

— 925 —



Fig. 2. Case 1. (Above left) Preoperative view of a 19-year—old woman with nasoethmoidal type of
meningoencephalocele and horizontal orbital dystopia. The ICD was supernormal (43.0mm). (Above right)
Fifty-one months after correction with a combined medial and lateral orbital wall osteotomy. The ICD is with-
in —1 SD (34.0mm). ( Below left) Three-dimensional CT scan showing the facial defect lies between the nasal
bones and nasal cartilages. The 10D was supernormal (31.0mm ). (Below right) Postoperative CT scan show-
ing the defect filled with autogenous bone grafis and IOD is within -1 SD ( 20.0mm ).
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Fig. 3. Case 3. (Left) Preoperative view of a 13-year-old girl with Saethre-Chotzen syndrome showing hori-
zontal orbital dystopia. The ICD was within +2 SD (42.0mm) but IOD was supernormal (28.0mm). (Right)
Fourty-six months afier correction with U-osteotomy. The ICD is within -2 SD (32.0mm) and IOD is within
-1 SD (20.0mm). Note that blepharoptosis of the left evelid was corrected by tripartite frontalis muscle trans-

fer in a separate stage.

gAdozR AT ¢ AUt Fed dtg
30mm(=), HAztA 3dmm(+1 F a:— })
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plasia), & #Z9 IFA, +5 FH9 I=
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Fig. 4. Case 5. (Above left) Preoperative view of a 23-year-old woman with Cleidocranial dysostosis showing
left vertical orbital dystopia due to the left synostotic frontal plagiocephaly. The ICD was within +2 SD (40.
Omm). ( Above right) A year after shifting the left functional orbit downward, a symmetry of the eye level is
obtained. Note the hypoplastic left mandible is also augmented with bovine hydroxyapatite blocks. (Below left)
Intraopertively, the left orbit was 5mm higher than the right orbit. The IOD was within + 28D (28.0mm).
(Below right) Intraopertively, the left functional orbit is moved downward, and the defect is filled with an au-

togenous bone.
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to an infection. Postoperatively, general appearances were satisfactory. The interorbital dis-

tance was returned to within normal range except for 1 patient who showed “subnormal”

range. The intercanthal distance was within normal range in all patients.

Horizontal and vertical orbital dystopias were effectively corrected by various osteotomies of

the orbital walls according to the degree of the dystopic orbit. However, in the case of severe

horizontal orbital dystopia, the intercanthal distance was not reduced in relation to reduction of

interorbital distance.

Key Words : Vertical and horizontal orbital dystopias, Orbital osteotomy
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, FAZT FAHEZ Aleld
A8t grepgo] HIGo|H Fol S Hrl 9
ot rebEe] 91| ol WA= IHEH
BAS 71AA 1924 Greig's 9E QT Ao 9]
Agrt wiAdHos A A48 4748 F (ocu-
lar hypertelorism)o]gtal 3o, 19721 Tes-
sier’s 3% o] TE ZHO AU W F9-E
QFe}o) A= (orbital dystopia)olatz A3ttt
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H 71&¢] <re}AzZ (orbital hypertelorism)&
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42 (vertical orbital dystopia) 0.2 & 2]3}4t}.
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mAe] "gs3itt. HAde AEe telo|iF
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DA FAATYN H2d= FHAE YA (cranio-
facial surgery) 2] Ldd] glo] thakdt mAH o]
BruEglen, FH¢9 HIZ(extracranial ap-
proach) 2 F7]W FHZ(intracranial approach)
o 9j&t <te}d F% (orbital osteotomy) o] ‘i Al
F=t 3 et

AAEL 6] £ B £37 QigjolaF #

gA] ctelzel M A= upet thgE AdAHE

oftl

)

& Aldd § AAAZ (anthropometry) 2 5
7} ZA & (cephalometry) .2 A Ax vw iy
FAld 2 Ao dETe EFEX M v us)
BozX 2 uAYe] AFIAAE do} B}

o.Mz 3 2y

grpe] AHE 124 ~23A 91, JELE 94 4
3, @4 280)51th o] ke 4dle 9 <tepol
2%, lde &8 d9eiaF, YA lde &
ZHA 3 AT 90 2F Aol eH, Crou-
Saethre-ChotzenZ 3¢, HZFHolE%
(cleidocranial dysotosis), ¥]Z 53 (nasofrontal
type) 3} B]A}Z¥ (nasoethmoid type) 9] FE+F
(meningoencephalocele), B 5813 (nasal der-
moid cyst)o] Ztz} 18 o]t (Table I).

=3 AARA 28(FE 3 2 5)e AF
(plagiocephaly)} 18] (5e 4)¢ ©F(brachy-
cephaly) % F7/1&%7)# 8% (craniosynostosis)
£ 7Hd 747t 389, tFEE S (exophthal-
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£ Y ¢tz (endocanthion) Ale]e] Azl (en-en)Z
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dlo] A=) Bohe W4z Alele] Az o]
Ax Eolua LAE7] W B AFHQ bzt
Artt 20% A3 Wdae W nAs
oF STk ST
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wh HA) @gke wl, A7 Fde] #E
A FEA A AFe] A& “H, QrHEWEHA of
g o] & w(FRHY <deolaF ALe A
o), W& w9 Ao F& AF oIk
Furnas®} Achauer(1980)%*& 271+ 2] glelZ &4
A es svslised, A, o 3¢ HIs
(three-wall osteotomies)-& F7id HZoz ¢k}
Zo} gda F9S9E P o)FATIRA ST
o}ef o 1}7}*"]‘4 ?_]:8"‘3753 dz A (plat-
form) & dio|Fe Ao2A ARV} £4EA] g

d

B2 T 72E Xﬂ%’j‘a‘ & 9led, g9 9
ol &g Aol rh. £A|, el 49 Hupeld
Z<(extramucosal osteotomies of the four

walls of the orbit)& F7/¢] HAZo2 &4 A
T S Y oA AWE UsE HE
24 FH7Ze] Z29e 98 + Aot

7 QkglelaF FAES BT 200 2we] 2
E A%y 4 ozA B S0t At eH, ¢
Qte] AjHo] Fgrom, tetE A7t dmm o]}
o]ojA] olelF FAXEEE ). Furnase}
Achauer(1980)%2] <o} 39 AFZ<or} ¢ke} 4

¥ que] AEHRT 57 sl a3 AgHE
LY ANAEEE B %Y Askze Y
Ayonz Aok §A¢ WA g AA

4 4 Alen, AZ2 Adte AFFH detwol

w2EA elo] 2 Hns AT WS @
set. B3] 39 62 £UY AslelrzomA 7]
54 ok UF dole % £INBEE W
Ay st

VI. 2 of

ARAEE 78 9 T AdolaFe 13l 64
o] BAE AR etAe) Ard wet g
g e e ZeEX AT FeF ¢
AzrA 3 Y AztA & BAA S 3l T%%iﬂr 2
= 4] AR S ZE BRI v
o F Fe= AR 953 22 A4
Q)

U ARe £7 dstolaFA AohE v o
Juazes UY 4348 U2 wa PHelgl
.
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