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Table 1. Clinical diagnostic criteria for NF*1
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1. Six or more café au lait macules (>0.5 cm in children or >1.5 cm in adults)

. Axillary or groin freckling

. Optic pathway glioma

~N O W B W

. First-degree relative with NF1

Two or more of the above criteria are required for diagnosis

. Two or more cutaneous or subcutaneous neurofibromas or one plexiform neurofibroma

. Two or more Lisch nodules (iris harmatomas seen on slit lamp examination)

. Bony dysplasia (sphenoid wing dysplasia, bowing of long bone+pseudoarthrosis)

* Neurofibromatosis.

Table 2. Clinical diagnostic criteria for NF*2

—_

. Bilateral vestibular schwanomas

2. First-degree family relative with NF2 and unilateral vestibular schwanoma or any two of: meningioma, schwanoma, glioma,

neurofibroma, PSLO"

3. Unilateral vestibular schwanoma and any two of: meningioma, schwanoma, glioma, neurofibroma, PSLO"

4. Multiple meningiomas (two or more) and unilateral vestibular schwanoma or any two of: glioma, schwanoma, neurofibroma,

cataract

NF*2 may be diagnosed when one of the criteria is present

. + . . ..
* Neurofibromatosis; ~ posterior subcapsular lenticular opacities.
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A k2 HIHS ARl Tonometer Tx-10
(Canon, Japan)< o]&3ste] 433

SAEA 74L& SPSS (Version 13.0) ZZ 1)

< o]&3ty p-value’} 0.05 U] e A9 FATHC
2 FYs Aoz AT A, ABEARES 7t
5—3—:‘1 T, ‘/}Ol:r“’ﬂ o2 ’\]73/3%1 A A&
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wo) Aol HUER LAY} LA P
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&
olﬁs}aau} W, el ARHREE SR 7, 2
A7) & Al whE G L2 Al Hske )
al
e

AXNZA A Azt 713 %74]7} J% Sl S
Cramerv @A 2 43T}

& }

o &4 F FARe 1T, A=
= 20.44%14.344(1~584) A
TS 1127(73.20%) o1 A2
SIS 8(3.92%), ¥4 A1¥ AR
35%‘(22.887 01‘“‘3} Table 3). AAH+F
of mlel A2FL 114 oo &7t B3k
(p= 0000) 4 Xﬂl B2 104l olste] &xp7F B3k
THp=0.000) (Fig. 1). @7 & &2 F, F2IA

Table 3. Characteristics of the group

NF*1 NF*2  Segmental NF*1
Sex Male 54 4 19
(numbers) Female 58 2 16

21.79£13.57 26.00+8.69

* Neurofibromatosis.

Age (years) 15.20+16.36

Number
of patient

Figure 1. Distribution of age in neurofibromatosis;

. + .
* Neurofibromatosis; ~ Segmental neurofibromatosis.

NN AREHEFO) A A9E ALY NS
Zol4) 39%(34.82%). A28 ABEREZANN 17

(16.67%) 11t

A ABEFESTY D 71E T 7P Bo] #F
2 SAANPE (1049, 92.86%) (Fig. 2)o]a
BATE(18%, 69.64%) (Fig. 3), F71(61
, 54.46%), S+144H (599, 52. 68/)(F1g 4),
A 7otulE (49, 3.58%) (Fig. 5), &A1 (4
., 3.58 /)O] HEEH AT A2F /1\_]_73}15] o359 2
T W St A 7P o] #EE e A

o
-

k]
4.

TO2 5(83.33%) M BEHACH F=9
R0l 3% (50.00%) oMM #HFEHJL e
AT MNAUA otuF, s, FshE
t178(16.67%) oA 28kt &4 A1d A
TSMe E@Autel 217(60.00%) oA
AL G Eo] 998 (25.71%), st ABA
578 (14.29%) X #Z= A (Table 4).
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Firure 2. The photograph shows a large café au lait spots
and freckles.

Figure 3. The photograph shows periorbital subcutaneous

neurofibromas.
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Figure 4. Anterior segment photograph shows multiple Lisch

nodules on iris.

Figure 5. Unilateral optic glioma (arrow) in an individual

A1E AARNGEZ A=, AT 7)FE T7HA

gl

Z 7IAE BEAI)E 327} 569 (50.00%) 09

affected by neurofibromatosis 1.

371217} 299 (25.89%) . 47FA7F 209 (17.86%). 5 A4%(2.68%) (Fig. 7)°] B2 Table 5). A
7}A17} 6% (5.36%), 67FA17F 1%8(0.90%) 01 E}. A 28 NANFES AN E FAH(33.33%) 0l
28 ANANFES DA E I B2 69 BF g 74 Bo] BEFHJoH T é} N2(16.67%), 4]
71 47HA F 17HAE wEske Sxfol it 2724(16.67%), NABFTHEE(16.67%), AA7
SHA AELe AlY ABEAFESANE gL E ol (16.67%) 0] AU +4 AP B
%3_(52 68%)°] 714 E3tA #FAESoH 1 vholl 1 FT3SNME YHA2ZEA(25.71%)°] 7V EtA &
TA(14.29%), ek W €719 21784 1%(4.46%) 7t JgHALZ2-L AN FES A1 66.10%,

(Flg. 6), tAS] HEANEY (4.46%), MABokuFE 2% 2] 100.00%, AR A1F Y 77.78%MNH =

=1
(3.58%), ¢t Wi AAH+E(2.68%), 2% W A7 o2 TAHNY.

Table 4. Clinical manifestations of neurofibromatosis

NF*1 (%) NF*2 (%) Segmental NF*1 (%)

Café-au-lait spots 92.86 16.67 60.00
Cutaneous neurofibroma 69.64 50.00 14.29
Skin-fold freckling 54.46 0.00 0.00
Lisch nodule 52.68 16.67 2571
Optic glioma 3.58 16.67 0.00
Skeletal dysplasia 3.58 0.00 0.00
Plexiform Neurofibroma 25.90 83.33 2.86
Schwanoma 3.58 66.67 0.00
Meningioma 1.79 16.67 0.00
Disc herniation 13.39 0.00 2.86
Scoliosis 5.36 0.00 5.71
Arachnoid cyst 1.79 0.00 5.71
Other CNS anomalies Large ventricle, Moyamoya disease, Multiple nodules

Demyelinating lesions, Venous aneurysm,

Granuloma, Dura ectasia, Astrocytoma

* Neurofibromatosis.
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Figure 7. The photograph shows a elevated conjunctival

neurofibroma.
Figure 6. The MRI shows a plexiform neurofibroma (arrow)
of the left orbit.
Table 5. Ophthalmic manifestations of neurofibromatosis
NF*1 (%) NF*2 (%) Segmental NF*1 (%)
Orbit Plexiform neurofibroma 4.46 0.00 0.00
Lid Café au lait spots 4.46 0.00 2.86
Lagophthalmos/Drooping 0.00/0.90 16.67/0.00 2.86
Entropion 0.90 0.00 0.00
Plexiform neurofibroma 2.68 0.00 0.00
Conjunctiva Neurofibroma 2.68 0.00 0.00
Cornea Corneal opacity 1.79 0.00 0.00
Corneal mass 0.00 0.00 2.86
New vessels on cornea 1.79 0.00 0.00
Pupil Lisch nodule 52.68 16.67 25.71
Lens Anterior polar cataract 0.90 0.00 0.00
Cortical opacity 0.90 0.00 0.00
psc’ 0.00 16.67 0.00
Fundus Retinal hole 3.58 0.00 2.86
Chorioretinal atrophy 3.58 0.00 0.00
Lattice degeneration 3.58 0.00 2.86
Epiretinal membrane 0.90 3333 2.86
Disc anomaly High C/D* ratio 2.68 0.00 5.71
Disc atrophy 1.79 0.00 5.71
Disc edema 0.00 16.67 0.00
Optic glioma 3.58 16.67 0.00
EOM* Exotropia 2.68 0.00 0.00
Exophoria 2.68 0.00 0.00
Esotropia 0.90 0.00 0.00
High myopia 13.91 12.50 12.50

. + . . .
* Neurofibromatosis; = Posterior subcapsular cataract; ¥ Cup to disc ratio; ¥ Extraocular muscle.
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Table 6. Correlations of ophthalmic manifestations and demographic variables, systemic manifestations

NF*1 (p value)

NF*2 (p value) Segmental NF*1 (p value)

0.150 (0.119)
-0.178 (0.064)
0.153 (0.112)
0.291 (0.002)

Age
Sex
Family history*

Systemic manifestations’

-0.295 (0.570)
-0.221 (0.674)
0.070 (0.895)
0.768 (0.074)

0.638 (0.000)
0.063 (0.719)
-0.126 (0.471)
-0.530 (0.764)

* Neurofibromatosis; ! Family history of Neurofibromatosis;

Table 7. Distributions of refractory error

' Systemic manifestations of Neurofibromatosis.

Diopter NF*1 (%) NF*2 (%) Segmental NF*1 (%)
+6.00< 0.00 0.00 4.17
+3.00< and <+6.00 0.00 0.00 0.00
0.00< and <+3.00 21.19 12.50 31.25
0.00< and <-3.00 53.64 62.50 52.08
-3.00< and <-6.00 11.26 12.50 0.00
-6.00< 13.91 12.50 12.50

* Neurofibromatosis.
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=ABSTRACT=
Ophthalmic Manifestations in Patients With Neurofibromatosis

Jaesoon Bang, M.D., Hong Seok Yang, M.D., Jaec Hong Ahn, M.D.,
Kyoung Hoon Kook, M.D., Yoon-Hee Chang, M.D.

Department of Ophthalmology, Ajou University School of Medicine, Suwon, Korea

Purpose: To report the ophthalmic manifestations of neurofibromatosis in Korea.

Methods: Ophthalmologic examinations were performed from November 2001 to January 2008 for 153
consecutive patients who were diagnosed with neurofibromatosis according to the diagnostic criteria for
neurofibromatosis. A retrospective analysis was performed according to the medical records of these 153
patients.

Results: Seventy seven out of the 153 patients were men, 76 were women and the mean age was 20.44+14.34
years old. One hundred twelve were neurofibromatosis type 1 and six were neurofibromatosis type 2.
Remained thirty five were segmental neurofibromatosis type 1. Ophthalmic manifestations of the
neurofibromatosis type 1 were Lisch nodule (52.68%), high myopia (14.29%), plexiform neurofibroma in the
orbit (4.46%), café au lait spots (4.46%) and optic glioma (3.58%). In the neurofibromatosis type 2, epiretinal
membrane (33.33%) showed highest incidence and posterior subcapsular opacity (16.67%), Lisch nodule
(16.67%), optic disc edema (16.67%), and optic nerve glioma (16.67%) were also noted. Lisch nodule
(25.71%) was the most common ophthalmic finding in segmental neurofibromatosis type 1.

Conclusions: Lisch nodule, which was the most common manifestation of the neurofibromatosis type 1, was
less manifested in our cases compared to the previous reports of western countries. In the neurofibromatosis
type 2, epiretinal membrane and posterior subcapsular cataract showed higher incidence than those of other
types of neurofibromatosis.

J Korean Ophthalmol Soc 2008;49(11):1829-1838

Key Words: Lisch nodule, Neurofibromatosis, Ophthalmic manifestation
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