tjekekatels] 2] Al 45 A Al 11 & 2004
J Korean Ophthalmol Soc 45(11):1790—1798 2004

Zop7lol AE Sk A AT ket Fu] ARl mAl= dF

A gopylel Al e oA EEO] AlE AV, koA E S e T Av)o) upgl ¢kt Aol o3t JFF
w2 =4 vwE Bzt 5kd)

g B g EE 52 0}?W£X1]74Aﬁ o) ZF AlEs Ay fa ¥ 4799 ARES g oR o
59| At S EFOoRRE FAF S A S A4EIE SAste] B

AF 2 34 o]}, 4MlA 64, TAINA 94, 10MlA 124, 134 o]49] 57) Fo &2 o] vl B8 A3 ¢he}
AAE 5ol BAglo]l 124 o]ste] 4 7| FollA AlE § e} Hu AL AstE A L(p<0.05) ShepAit
AEY A7]E 10~13 mm, 14~17 mm, 18~22 mm9 A Fo2 5o EA3 A3 AUES IA7]7F 17 mm ©]
Aeo e ket FuAdde] folgk AsHE(p<0.05) Hole ALR 7z

o L

O:

o

mlm

‘0,

3l
AE 124 oRe] $ES AW W AT Astel AFe] ANE 2ATES BB F AN0H, 5% A YR
& 47 18 mm ole] Holok A A sk B3] HFE FET ¢ AL FAshenh

<3FQFA] 45(11):1790—1798, 2004>

Qubd o olole] Nl AE 3/)Y7kA WE &% WHEATEOR FEAEE 2 ol E A9les
2 A4 1 OWE% AH o Aasle] 124 4 AH B 9e] AASS garo R & oM Wit
o Aele] sFo] Eeal: Aow A b oy 8.34z BRI A} A= okele] ]9 o7} Qe
& okelo] A4 moﬂ S AAT akehel Aol & Hualldh LU ARS gioR & AFas
Aak 1A otele] Flgot ok WY SO AnE  EE Aoxe) Za] AAAC otele] By] ZHo] B
ze3 5 9lon olgd A Ast AwE TS Al M5SnE, o]ed AFEL ok Abbo] okele] A
Asts delo] #$HE oz AZEe $ukl ol tid Hrhe] WERA 239AQ ckele] 9 &
Kennedy “= E719} 11901 oz 8 23 o)A, o 54 Zolg A= ”“%‘3 2 Ao g} 5
]

Sarnat¥} Shanedling't= E71E oz 3 A9 A|RE, o] 2FA Q1 QFebkel o] AFSlolut o gk 28 Al €]

oNA 7] Al Qb AATE Qkeke] Hu] Aol n&A WA g Qkeke] —r-’49} A =™ Aol7)d

Aets farghe Baskle’ Al Qb AAL} Skef A AE 7] WA=
Abrs tl o2 gk Ao AL Lolrle] AJd)E <t AA Al kel A9 A5k AES] A7

TAAZ} tee] A Aets frddithe Bl gl el W7t s g o, ofof] oigh Bz} mjnlgk

ok 19999 Fountain et al’& Zo}7]o] wher el

A2 Aop7lel AldE FAIATE e} Aol T

Ae FFS st rAATE AR delek
XA} % A= ZA= o o} }\Lol A
<HFY 20041 69 8, AAHEIHY ¢ 2004 99 229> ok 47 Ast Aiee] AAS BelaL, shebdeEel A
o o 2 AR 7)ol wet A Ao 2oz}
FAAA o] A E AT A5 Lol A} a9t
AEAL AT AlEE 134
Al o 3 *1i*11,ﬂjﬂ° <t
A H
Tel: 02-361-8450, Fax: 02-312-0541 et

E—mail: Sylee@yumc.yonsei.ac.kr

1991»4 1958 2003 497bA otat Qgfo] Y

5 3R] 27 2004 thekeka}ats) A91s AsHT) 3 Dbz @ % WA rAEE 2O g
A TAoE TFHAS xﬂﬂ S A3 woltow 2214 Hydroxyapatite A



— =A% 9

Table 1. Basic information of patient

D oFE A A oo AR —

Number of patients

Age (years)

Age of operation* Period since

(Male: Female) (years) operation (years)T
Without implants 20 (8:12) 30.7¢11.7 10.3£7.9 20.4+8.0
With implants 27 (17:10) 29.6+12.5° 11.6£11.2* 18.0£9.5%
Total 47 (25:22) 30.1+12.1 11.0+9.8 19.0£8.9
"Enucleation or evisceration.
"Period between enucleation or evisceration and computed tomography.
Table 2. Number of patients classified according to age and operation method
Age of operation*(yrs) Without implantsT(n) With implantst(n) Total
0~3 5 8 13 (27.7%)
4~6 4 5 9 (19.1%)
7~9 2 2 4 (8.5%)
10~12 2 4 6 (12.8%)
13~36 7 8 15 (31.9%)
Total 20 (42.6%) 27 (57.4%) 47 (100%)
*(yrs): years.
T(n): number of patients.
Table 3. Types of surgery related to causes of anophthalmos (n)
Cause Patients number Enucleation Eviceration
Trauma 24 (51.1%) 8 (33.3%) 16 (66.7%)
Retinoblastoma 7 (14.9%) 7 (100%) 0 (0%)
Phthisis bulbi 5 (10.6%) 2 (40%) 3 (60%)
Idiopathic 11 (23.4%) 7 (63.6%) 4 (36.4%)
Total 47 (100%) 24 (51.1%) 23 (48.9%)

*(n): number of patients.
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Figure 1. Mesurement of orbital volume using Scion Image for Windows program (A: Anterior border of orbit, B posterior

border of orbit).

A-1: Coronal view of anterior border (Including lacrimal fossa).

B-1: Coronal view of posterior border (including optic canal).
A-2: Lateral border at anterior coronal view.
B-2: Lateral border at posterior coronal view.
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Table 4. Comparison of orbital volume (with or without implants)

D oFE A A oo AR —

Normal orbital

volume (ml)

Without implants 21.843.2
With implants 22.9+43.0
Total 22.443.1

Anophthalmic "Retardation of orbital volume
Orbital volume (ml) growth rate (%)
19.942.9 8.3£6.8
21.4+4.0% 6.8+8.6'
20.843.6* 7.5¢7.8

"Retardation of orbital volume growth rate (%).

= {(Normal orbital volume Anophthalmic Orbital volume)/ Normal orbital volume } X 100

Table 5. Orbital volume and retardation of orbital volume growth rate, according to age of operation

Age of operation Normal orbital

Anophthalmic orbital

"Retardation of

Difference of orbital volume Orbital volume

(years) volume (ml) volume (ml) growth rate (%)
(ml) p

0~3 (n=13) 21.543.6 18.8+4.5 2.742.0 .00 13.1£9.8

4~6 (n=9) 23.043.2 21.3£2.8 1.6£1.7 00 6.9+6.6

7~9 (n=4) 22.4+£1.8 20.3£1.8 2.1£14 .03 9.3£6.0

10~12 (n=6) 2334222 21.6+£2.3 1.7£0.9 .01 7.2+4.1"

13~36 (n=15) 22.5+3.2 21.9£3.6 0.5£1.1 .07 2.6+5.0

Table 6. Relationship of orbital volume (ml) with age of operation and implant existence

Age at operation Without implants

With implants

(years) Normal (ml) Anophthalmic (ml) Normal (ml) Anophthalmic (ml)

0~3 19.3£2.2 16.8+2.1 22.843.8 20.1£5.2

4~6 24.943.5 22.5+1.7 21.442.2 20.3+3.4

7~9 22.9+2.9 20.3+2.4 22.0£0.1 20.3+2.1

10~12 22.7£1.6 20.3£0.5 23.6£2.7 22.3+2.7

13~36 21.1£2.9 20.3+2.9 23.743.1 23.3i3.8¢o

ml A4 3 QEREE 220 mi= 14 miel BAA @ oS 4ol Aok 2 4 ASEL A2 Ao}

o2 on| gl AolE UERfaL(p<0.05) 6.8%2] <F M2 H(p>0.05), 34| o] Holl =g AlF W2 ol

o} Fu AR Asks Blvh e ekl Ee] g M 7P = gkek R A Askes Bl 1240

JE 3 AN o] ZHzhe] kel Ky A Ak oj ol FeS Al e BE F& 134 o]Fo] i

el TAASRE o] Q= ztol= AEHA Fodtt & A W ol wlsf kel Fu) A AskEo] o

(Table 4). A Ek O (p<0.05), 13A] o] Fell as AW W
W BRI BPAEE B FTUGAAE A & ol ehok 9] 4% AsHEol 2692 v 3]

U ol 341 olsh 4414 641, 74014 94, 104 i Aol7} ohLISIEHp=0.05) (Table 5).
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Table 7. Comparison of retardation of orbital volume growth rate with age of operation and existence of implants

Age of operation (years)

Without implants (%)

With implants (%)

0~3 13.1£6.7
4~6 8.8£7.4
7~9 11.0+1.1
10~12 10.3+4.1
13~36 3.4459

13.0£11.7
5.4+6.4
7.549.8
5.6£3.5
1.944.3

ROHT 2] gtsh ] 43 A AR (p<0.05),
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23] 7o) A3 VAT = Aek 13494 364
Aolo] 54 Alg) we TAAE 33 et ¥ 7
o EAMoR ofu 9E A7k HATHp>0.05)
(Table 6).8H12% 5% A% vtolsh otsh 23] 9%
& 09 JBUAS BT A}, FAHCE fold
el AR &S wel 5% Aa vol7} S}
B2 ook B YFEE FHHE A0 ekt

(Fig. 2).
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Figure 2. Relationship between age of operation and orbital
volume growth rate of patients without implants.
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D oFE A A oo AR —

Table 8. Comparison of orbital volume of patients who received surgery before age of 12 according to size of implants

Size of orbital Age of Normal orbital Anophthalmic Retardation of orbital
implants (mm) operation (years) volume (ml) orbital volume (ml)  volume growth rate (%)
10~13 (n = 6) 5.5+4.1 20.2+1.8 17.6+3.1 13.449.8
14~17 (n = 7) 4.1+3.6 22.943.0 20.243.3 11.748.3
18~22 (n = 6) 7.0£3.5 244423 24.1+2.4 1.0£3.6

1o % Coefficient correlation= 0.548

100 3

Growth rate of
orbital volume (%)

8 {0 1‘2 1‘4 16 18 20 22 24
Size ot implants (mm)

Figure 3. Relationship between size of implants and orbital

volume growth rate of patients who received operation

before age of 12.
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=ABSTRACT=

The Effect of Enucleation in Childhood
on Orbital Volumetric Growth

Kyoung Hoon Kook, M.D., Jung Bum Choi, M.D.,
Mi In Roh, ML.D., Sang Yeul Lee, M.D.

The Institute of Vision Research
Department of Ophthalmology, Yonsei University, College of Medicine, Seoul, Korea

Purpose: To evaluate the effect on the growth rate of orbital volume of those who received enucleation or
evisceration with or without implants, according to different sizes and operation periods.

Methods: The subjects comprised 47 patients who had previously undergone evisceration or enucleation. The
volumes of both anophthalmic and normal orbit were measured from CT scans of patients and compared. The
relationship between the orbital volume growth rate and the operation at young age with different size
implants or operation without implants was evaluated.

Results: Five groups, divided by age at operation, were evaluated. Four groups comprising under 12 years
of age, had a significant delay in orbital volume growth development (p<0.05). Three groups, divided by size
of implants, were evaluated and 17 mm or smaller sized orbital implants showed significant orbital volume
growth retardation (p<0.05)

Conclusions: The effect of early enucleation on orbital volume growth should be considered in patients
younger than 12 years old. Furthermore, during the operation, implants with sizes larger than 18mm should
be used to prevent the retardation of orbital volume growth.
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