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Clinical Features of Anterior Segment Dysgenesis

FIGURE 2. Slit-lamp photographand &
correspondmg image by UBM (A) |
and AS-OCT (B) of bilateral Petérs
“anomaly. The iridocorneal angle’can”
‘be seen more clearly in'the image ‘of
AS-OCT, although  there are:limita- =
tions from the sclera and poor
visualization of the cnhary body

~patlents w1th Peters anomaly Thlrty patlents (27 5%) had
normal fellow eyes and 79 (72.5%) showed abnormal ocular
findings in the fellow eye. The' abnotmal ocular findings were
Peters ‘anomaly in 51 “eyes, anterior - staphyloma in 9,
‘sclerocornea in ‘6, Rieger anomaly in 5, persistent pupillary
‘membrane in3; macular-hypoplasia‘in 2, and optic disc
~hypoplasia, high myopia, and ‘aniridia in 1 each. Thus, within
“patients with ocular abnormalities in the fellow eyes of Peters
anomaly, 64.6% had bilateral Peters anomaly and 93.7% had
bilateral ASD. From another viewpoint, 67.9% of patients with
Peters anomaly also had bilateral ASD (Fig. 3).

DISCUSSION
Ocular malformation incidence in newborns is reported
to be low, from 3.3 to 6.0 per 10,000 newborns**?3; although
extremely rare, - severe ocular malformations are a lifelong

- vision-threatening = disease. ‘Bermejo and Martinez-Frias®
“indicate that the range in statistics emerges from a statistical
‘bias based on samples taken from special schools or clinics
--and the time of data sampling: Furthermore, they also report
~.the incidence of CCO to -be:3.1 per:100,000.

Among the diverse causes of CCO, ASD. stands out as

- the main cause at present. Furthermore, ASD incidence is rare,

and our study presents the largest series of evidence assembled

to date on the diagnosis of this disorder. The description of
~clinical features and visual outcomes for a large number of

cases would be valuable: for understanding the disease and
a further study of the disease. Because ASD-is induced by the
abnormalities during embryogenesis ‘and neural crest cell

differentiations, the key to understanding ASD is to review the

embryology of anterior segment. At approximately the sixth
week of gestation, separation of lens vesicle and basement

‘membrane of the surface ectoderm, which will become corneal

TABLE 1.. Best-corrected Visual Acuity. of Eyes of Bilateral and
Unilateral Cases Based on the International Classification of
Diseases, Ninth Revision, Clinical-Modification

“Bilateral Unilateral
(n="74) (n=24)
Visual Acunty - Eyes % Eyes %
Near-normal vision o a
Range of normal vision (>20/25) 10 ‘135 3 12.5
Near-normal vision (<20/25) 4 5.4 4 16.7
Low vision
Moderate low vision (<20/60) 12 16.2 1 4.2
Severe low vision (<20/160) 11 14.9 1 4.2
Profound low vision (<20/400) 5 6.8 2 - 83
Near-blindness
Near-blindness (<20/1000) 23 31.1 4 16.7
Total blindness (no light perception) 9 12.2 9 375

TABLE 2. Best-corrected Visual Acuity in the Better Eye Based
on the International Classification of Diseases, Ninth Revision,

. Clinical Modification

Bilateral - Unilateral
(n=237) (m=24)
Visual Acuity Cases % - Cases: %
Near-normal vision ‘
Range of normal vision (>>20/25) 8 21.6 21 87.5
Near-normal vision (<20/25) 4 10.8 '3 12.5
Low vision
Moderate low vision (<20/60) 10 270 — —
Severe low vision (<20/160) 5 13.5 — —
Profound low vision (<20/400) . 1 27— —
" Near-blindness )
Near-blindness (<20/1000) 9 243 — —
Total blindness (no light perception) 0 0 — —

n, number of eyes.

n, number of cases.
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TABLE 3. Frequenaes of Corneal Opacity Location

- Opacity. Location Eyes (n 220)
" Diffuse : RGN
Center Sl TR R
Center to the penphery L
Periphery RN LI

Others -

n, number of eyes.” . T

any of these developmental stages W111 induce. ASD
Three—fourths of our patients. showed bllateral CCO
ThlS rate was hlgher than that in the prev1ous reports i
~ Rezende et al' (55.3%). We postulate that the difference
emerges because of patient samples of CCO. We limited our
-patients to those with ASD; therefore, patients with popular
unilateral CCO, such as limbal dermoid, were excluded from
~our study. Furthermore, because our. data were from the
comeal practice of a specialized children’s hospital, the patient
population seems to fall into the range of severe bilateral CCO.
In our study, the majority of ASD was diagnosed as
Peters anomaly.  Clinical features of  Peters: anomaly -are
diverse, from mild to severe. ASD is classified in detail by its
characteristics, although it has a broad spectrum. Some cases
overlap other conditions: and therefore are impossible to
classify. Rieger anomaly is classified as a mild ASD type, and
sclerocornea and anterior staphyloma are classified as severe
ASD types. The remaining cases will be classified in a broad
range of Peters anomaly. Therefore, further understanding of
ASD as a disease of abnormalities during embryogenesis and
neural crest cell differentiations as a whole is required.
Visual acuity outcome was severe. Forty percent to 50%
of both bilateral and unilateral eyes were less than 20/1000,
and patients had legal blindness diagnosed according to the
International Classification of Diseases, Ninth Revision,
Clinical Modification. In unilateral and bilateral cases with
difference in severity, deprivation of form vision occurs in the
worse eye and development of vision seems to be disturbed.
Classifying by the better eye, 43.2% of patients with bilateral
Peters anomaly had low vision and 24.3% were legally blind.
Management for prevention of amblyopia was performed in
treatable patients, although it still remains a life-long disability.
Opacity location plays an important role in the future of
vision, although it is well-known that visual acuity will

TABLE 4. Posterior Segment Abnormalities Diagnosed by
Funduscopy or B-mode Echography

Normal (%)

70 (85.4)
125 (90.6) -

Examination Abnormal (%)
12 (14.6)

13 0.4)

Funduscopy (n = 82)
B-mode echography (n = 138)

. :“fABIj.E?S.E‘Fuhdosibisorders Among Patients With ASD
- Examined by Funduscopy

: Fundus Disorders Eyes (n = 82) %
S Per51stent fetal vasculature 4 4.9
Co]oboma o 3 3.7
: honoretmal atrophy 3 3.7
Optxc drsc hyp pla . 2 24
3 70 854

uenced by many factors. These factors
location and density of the corneal opacny
other ocular malformations, and systemic
: ncludmg intellectual growth. When ‘we., predict

futufe visxo of the patlent we have to take these factors into

“Posterior segment abnormahtles ‘were identified by

funduscope in 12 of 82 eyes (14.6%). Among patients who

underwent B-mode echography, 125 eyes were without major
disorders (90.6%). Thus, in our results, approximately 10% of

- ASD was combined with posterior segment abnormalities. The
. combination of posterior. segment abnormalities seems to be
- not very common. Ocular findings were diverse, but they all
- were derived because. of the arrest of some stage or stages of

embryology As reported previously by Trauboulsi and
Maumenee,* anterior and posterior segment abnormalities

- exist as a complex malformative syndrome aﬁectmg the globe
- as a whole, rather than independently. :

Systemic. abnormalities were seen in 25. 2% of -our
patients (Table 6), and this percentage is similar to that of the
report from Rezende et al' (21.3%). Because nonocular neural
crest cells form cartilage, bone, -connective tissue, teeth

- components (except enamel), pigment cells, and peripheral
- nervous system of the face,'® the majority of the systemic

abnormalities also have their origin in the primary neural crest
cell,” which is sometimes called systemic neurocristopathy.?*
Traboulsi and Maumenee* also suggest that midline body
structures seem to be selectively involved in some patients
with Peters anomaly, resulting. from the contiguous: gene
syndrome or- a. defective . homeotic - gene controlling  the
development of the eye and body structure. Our results seem

-to support their theory

' TABLE 6. Systemic‘Abr‘iormalities Among‘P‘a‘tients With ASD

Systemic Abnormalities -Cases (n = 139) . %
Multiple deformation 16 o115
Cardiovascular disease 5 - 36
Neurologic disease 5 3.6
" Craniofacial disease 3 2.2
Thyroid disease 2 1.4
Urinary disease 2 1.4
Otologic disease ) 2 14
No major complications 104 74.8

n, number of eyes.

n, number of cases.

296 | www.corneajrnl.com

© 2012 Lippincott Williams & Wilkins

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Cornea = Volume 371, Number 3, March 2012

Clinical Features of Anterior Segment Dysgenesis

Abrnormal, 79eyes,
72:5%

Normal, 30eyes,
27.5% .

FIGURE 3. Diagnosis of the fellow
eye in Peters anomaly (n = 109 eyes);
93.7% had bilateral ASD.

Family history was present in 3.6% of our patients. Rezende
et al' reported 2 out of 47 patients to have a family history; hence,
this percentage may be appropriate. In our study, most of the
patients showed Peters anomaly. Peters anomaly is known to be
sporadic, but sometimes it is inherited. Because Peters anomaly
appeared in the majority in our study, this percentage may
represent the frequency of inheritance of Peters anomaly.

As shown previously in our study, 72.5% of patients with
Peters anomaly had bilateral ocular abnormalities. The majority
(93.7%) had ASD, and two-thirds had Peters anomaly.

Peters anomaly was first reported by Von Hippel”® in
1897, although the cause was unclear at that time. In 1906,
Peters?® defined it as a dysplasia of the anterior chamber, an
incomplete separation between the lens capsule or iris tissue and
the Descemet membrane.”® The essential feature of Peters
anomaly is a congenital central corneal opacity with defects in
the posterior stroma, Descemet membrane, and endothelium '3
It shows a wide range of morphological characteristics and
severity. Some cases were complicated and difficult to diagnose
under slit-lamp examination because the anterior chamber was
invisible because of the severe corneal opacity.

High-frequency UBM?™** and AS-OCT*® assistance
were effective in these cases. The UBM method was reported
in 1989 by Pavlin et al,®® and the possibility of rendering
images of the invisible anterior segment apparent made this
apparatus come into wide use. Recently, another apparatus has
been developed, and clinical data have been reported.
Comparative studies evaluating AS-OCT show that it produces
both more accurate and consistent images of the anterior
segment compared with UBM.*¢ However, limitation by the
sclera and poor visualization of the ciliary body still remain
a challenge to diagnosis by imaging.

ASD shows diverse clinical features, various severities of
CCO, and visual outcomes. Clinical diagnosis of each eye may
differ in bilateral cases. Further understanding of the disease as

© 2012 Lippincott Williams & Wilkins
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Peters' anomaly,
51eyes, 46.8%

Aniridia, ~ Anterior

~ leye, 0.9% - staphylom,
S - - 9eyes, 8.3%
 High ryopiz, o
leye 0.9% .. Sclerocomnea,
e 6eyes, 5.5%
Optic disc /. S
hypoplasia, . Rieger anomaly,
~leye, 0.9% P Seyes{4.6%\
‘Persistent pupillary
‘Macula . membrane,
hypoplasia, ©  3eyes, 2.8%

2eyes, 1.8%

an abnormality during embryogenesis and neural crest cell
differentiations may be required. Accurate diagnosis with UBM
and AS-OCT assistance surely will be a step forward for the
management of ASD-associated CCO in the future.
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"B 5 Incidence (BBRE)
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FUR (B TIEE (exposure) ] &19) L&A
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CERBTCEA v A=Y RS EVoTHIBFELEL L

Lt

i

- BRAs

bh kL B
e B a b a+tb
WRLE S e L c d c+d
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be=A v Xtk

3. 42 /N7 b (measures of potential impact)
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FIRRE 10/1.000 400/1,000

(attributable risk) .
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FHEFIER SNLBBERA A V87 Mg 2
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mLttéwﬁgﬁm¢®4/mab%&f&é10%

AOEBITERTHE ). AMD OAMHEEE 1% % 0
T1000 N2 I0ATHE. BEER2HEDY X2 %0

TLO0ACH LT 2020 ARAET 2L ¥ 2. 38
DL AMD DRBEARI TS LT IEZ OB
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@1%0A@%%oﬂtf@m 400) = MOAT%é
D% V)**@@EWKEL?GL?‘ZM’ LY b id AMD @ 40
Pamobtuaé CTRAEREEVEEFEL
“Cwéd)#bﬁ% 1l}\0>')x773ﬂ1,21ﬁ'c%> ERW

‘ﬂﬁkiafdoAﬁxawaMMA&xémtfuﬁ

%7&?%‘/‘75‘&)79 Eﬁﬂ%%k @%E)Jéb% Lid AMD
WL’CI«%)O)?'P%)L#L&\A

F5 f” Fg% FF » Jé M % Number Needed to Treat
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- BEOBIZRELAH LM
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From the Problem—Solving Paradigm Perspective : Importance and

Challenges of Epidemiological Studies in Eye Care

TRER TR

AR rﬁﬁ@ﬂﬁﬂ@&éﬁ%@?&ﬂ EviyZE

#1C ambitious e 7~ HBAE LA, T—F 727K

LGP REBY, BEBIHELWREXRELANEE

ol BROEE - BRIED LB ONLKEOTE
FYADBRENCTEY, TS EEFEOTRCHD
PBEVSTINESS. BEDBMIES Db Y.
LEBOBRYBEL, VA2 T 7o 8 —k B,

CELBMETEST.

2 RMOBEELWL,I L, BOEAS 4 RT.

3 HROEREBEFREMIET 5.

4. FB - B - BHEFEE T .

5. R HI LB R RAAE BT B

FLT, BBEBERS — 7y b Th o RMEE Rk
THILILHE. HHMBICHIEE L E 210, MER L
FEEL, EX BREEFROTZ,EVD HIERHIC
Problem-Solving Paradigm Db, FIREMGRANDEE
MR A E bV b OEN, TR, BEBE LT,
T ORI LS SRR O BEN & BEIIO
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O] Define the problem (FIZERE )

¥ Define the problem, k ﬁ:‘j%iﬁ%“ﬁ&) 5. [HiRE
L BEHBXEEERREDF ¥ v TEREEND
(Badil, B (=4%HSH<ZE) LRREOF v
CTHHE). L LT SEOBETLSCHY LTS
NTw B2 THERFEE | #RIBE 5T 2.

@ Measuring magnitude (FIREFEOIBIE)

KRS Measuring magnitude, REREOLIET
bHh. WERFBBREORERZ XL ORET (BEX),
BEREDSOVHFET 200 (AREE). ZOEE
BEOES, MELEE L THOEKRE (magnitude) 1
&9, INbHid9XT population-based & JEEHF
RETWCLTHLMIC %D, ZLT, IOERIAGCRE
BEREAZWRBEOESIIHBESNMER TR L 12E
LTV BDT, 8 THER % BEILE L 2559,
FERTFT— A2 TE, RS THNLWD,

(®.Understand the key determinants (EZ 4 RFER

FDIRER) R

B K & CBRVBEE AL, D Xi3 Under
stand the key determinants, ER % REERDEMHE T
bHb. BERFEBENSEOERLZRTFIE, FHEBHET
o FUHIWEMBEEC 2L 2WEHIIT 5 —KTFH
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TEOIAR- MIRPLEII 2 S, ZKTFHIIE, B
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L2Bael i3 Tay, EBM {evidence-based medi-
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® Develop mterventlon/preventlon strategles S

(FBh - 7T ABBEILE)

Develop intervention/prevention: strategies, £ {2
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 (® Set policy/priorities (BSEIERIA )
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EEBVETHOPIRHEL T T Ebhbhofd
GTH2). T, EPWLIREREOEER+ V5
YAEEBIIHOBIIHELA L LHNEETH), TAA
TAT OB OHBOERPFK TOFEL L, R
BHESZNENDRT T 3 T public awareness ¥ 5
DEHIENDERIRDONS, MEEM~DIT T

2 BLHLWEH Vol 28, No.o1, 2011

RN == ST

BB %ﬁT%EFWHEPEG%of

DS S BECH B, Fke B ROBRAE

““f@o&m(#mmﬁﬁﬂﬁﬁ)ﬁmw&#
510 SRS 51, MRERE M

;aEMFﬂrtﬁiotva TOWL Do TH
DN SRIRESSEBSNAERIE, MBS HED

A7 O ROKME S PHEMG % S HIEFIC AN BB
DA N OD0HBY. BREURRSNBEEICEL

TR EMBABREESETY, BELEROMLE

HEZBY %R T4 I YT TITOEERL, 204
A7 BED] %ﬁ‘*%L&b\i’)ﬁE)Zﬁ’é%%TM%#
Blnidran
PR MY A ERRE LA &bf‘ AEMEO - Y a

“Q/-77%AAﬂh_n%OHé
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