Pre- and postnatal AQP4 immunolocalization in itis
and ciliary epithelial cells

" No significant AQP4-IR was noted in the iris or ciliary
body through perinatal stages up to PO (Fig. 4a,b; prenatal
period not shown). At P7, faint AQP4-IR was first
observed on NPE cells of the immature pars plicata
(Fig. 4c). By P14, AQP4-IR was more intense and
extensive, and AQP4-IR in NPE cells in the pars plicata
was unambiguously observed (Fig. 4e). At both P7 and
P14, the two layers of iris epithelial cells were unstained
(Fig. 4d,f,g).

At PW8, AQP4-IR was observed throughout the pars
plicata. AQP4-IR in PE cells was negligible, and only NPE
cells were stained (Fig. 5a). AQP4-IR in NPE cells was
observed only in the basolateral plasma membrane and not
on the apical side (Fig. 5d,e) or in the pars plana (Fig. 5a).
In the iris (Fig. Sa—c), only the iris posterior region
continuous with NPE cells displayed weak AQP4-IR

(Fig. 52).

Pre-adsorption of anti-AQP1 or anti-AQP4 antibody
with antigenic peptide in PW8 rat eyes

When the primary antibodies against AQP1 and AQP4
were pre-adsorbed with the corresponding immunogenic
peptides and then applied to PW8 anterior eye samples, all
AQP1-IR and AQP4-IR observed at the ciliary body, iris,
and cornea was completely abolished (AQP1, Fig. 3f;
AQP4, Fig. 5f,g). Similarly, when E18 anterior eye samples
were incubated with anti-AQP1 antibody pre-adsorbed
with immunogenic AQP1 peptide, AQP1-IR both at the
anterior tip of the optic cup and cornea was completely
abolished (not shown).

Discussion

The present immunohistochemical study has revealed that
iris and ciliary epithelial cells in the adult rat eye express
both AQP1 and AQP4 with characteristic distribution
patterns. Whereas AQP1-IR is localized to the entire iris
and anterior ciliary body, AQP4-IR is localized solely to
the ciliary body. On the basis of these AQP1 and AQP4
expression patterns, iris and ciliary epithelial cells can be
divided into three regions (Fig. 6): region 1, including the
major part of the iris, and expressing only AQP1; region 2,
including the posterior iris and anterior pars plicata,
expressing both AQP1 and AQP4; and region 3, the
medial and posterior pars plicata, expressing AQP4 alone.
These expression patterns may offer some insights into the
mechanisms controlling intraocular fluid transport. First of
all, the present study has confirmed and further extended
the findings of previous investigations that AQP is present
on iris epithelial cells (Nielsen et al. 1993; Hamann et al.
1998). The results of our study support the idea that iris
epithelial cells, in addition to ciliary epithelial cells, are

Fig. 6 Representation of expression patterns for AQP1 (solid line)
and AQP4 (dotted line) in iris and ciliary epithelial cells in PW8 rat
eyes. Iris and ciliary epithelia are divided into three regions
depending on AQP1 and AQP4 expression patterns. Region 1
includes the major part of the iris and expresses only AQP1. Region
2 includes the posterior region of the iris and anterior pars plicata
and expresses both AQP1 and AQP4. Region 3 includes the medial
and posterior pars plicata and expresses AQP4 alone (C cornea, CB
ciliary body, [ iris)

involved in the secretion of the aqueous humor (Green and
Pederson 1973). Since the precise role of the iris in
regulating aqueous humor volume remains unclear, the
present findings are expected to provide clues for further
analysis of this issue. Secondly, the characteristic AQP1
and AQP4 expression patterns raise the possibility that
ciliary epithelial cells in regions 2 and 3 differ with respect
to their ability to secrete aqueous humor, although ciliary
epithelial cells in these two regions appear morphologically
indistinguishable. Studies have yet to determine the way
that each of these two regions contributes to aqueous
humor secretion within the ciliary body, in which aqueous
humor is most actively secreted. Thirdly, no significant
AQP1 or AQP4 expression has been detected in the pars
plana in this study, consistent with the localization of Na—
K—ATPase and Na—K—Cl—cotransporter, both of which are
considered to be closely associated with aqueous humor
secretion. Both Na—K—~ATPase and Na-K—Cl-cotransport-
er are reportedly more abundant in the pars plicata than in
the pars plana (Ghosh et al. 1991; Dunn et al. 2001). The
present study thus provides a molecular basis for aqueous
humor secretion through an analysis of AQP disttibution.
Fourthly, the localization of AQP1 and AQP4 also differs
significantly at the cellular level. Our results for AQP1
expression on both the apical and basolateral plasma
membranes of both layers of iris epithelial cells and ciliary
NPE cells confirm the findings of Hamann et al. (1998).
Recent studies have shown that cultured NPE cells actively
transport liquid in an apical~to-basolateral direction in the
absence of PE cells (Patil et al. 2001). AQP1 on both apical
and basolateral plasma membranes may play important



roles in transporting water within ciliary NPE cells. In
contrast, the present findings on AQP4 expression differ
from those of previous studies (Hamann et al. 1998), in
which AQP4 reactivity has been demonstrated on both the
apical and basolateral plasma membranes of NPE cells.
Although the reasons for this discrepancy remain unclear,
variable expression of AQP isoforms as described above
may contribute to the precise volume regulation of aqueous
humor. AQP1-IR has also been found in the comea from
E15 through to adulthood. The observation of AQP1-IR at
PW8 in the present study is consistent with that reported
previously (Hamann et al. 1998).

The essential role of AQP molecules in regulating
aqueous humor balance has been demonstrated by the
generation of mice lacking AQP1 and/or AQP4 (Zhang et
al. 2002). Significant decreases in IOP have been seen in
these mice. Interestingly, aqueous humor secretion is
significantly decreased in mice lacking AQP! alone and
also in mice lacking both AQP1 and AQP4, indicating a
major role for AQP1 in fluid transport in the murine eye
(Zhang et al. 2002). In contrast, humans with complete
hereditary deficiency of AQP1 show no significant IOP
abnormalities and instead display only a disorder in
maximal urinary concentrating ability (King et al, 2001).
This may be attributable to the presence of various
compensatory mechanisms among AQP isoforms, such
as functional redundancy, at least in the eye. Species
differences may also warrant consideration.

AQP molecules in iris and ciliary epithelial cells thus
appear to play important roles in regulating aqueous humor
turnover and thereby in regulating IOP. In future, the
manipulation of aqueous humor secretion may be achiev-
able by regulating the kinetics of AQP molecules by using
factors regulating AQP1 and AQP4 activity (Patil et al.
1997b; Han et al. 1998; Han and Patil 2000). The present
study may represent a starting point for designing novel
therapies to treat disorders caused by impaired IOP
regulation, such as glaucoma.

The present study also examined the expression of
AQP1 and AQP4 in developing rats. AQPI1-IR was
detected as early as E15, whereas AQP4-IR was first
observed at P7. AQP4-IR density increased with develop-
ment, possibly reflecting increases in the requirement of
aqueous humor secretion in the area. Taken together, de-
veloping iris and ciliary epithelium expressed only AQP1
during the embryonic and early postnatal stages, but
expressed both AQP1 and AQP4 after birth. AQP1 is
known to be abundant in the choroid plexus throughout
fetal development in the rat, indicating the presence of
AQP1-mediated water transport in cerebrospinal fluid
secretion during embryonic stages (Bondy et al. 1993).
Similarly, AQP1 in the eye appears to play an important
role in water transport during the prenatal period. In-
terestingly, when fold formation of the ciliary body is still
immature during embryogenesis, AQP1 appears to be more
abundantly expressed in the iris than in the ciliary epithelial
primordium. This pattern contrasts with that in the adult
eye, where the ciliary body is the dominant site of AQP
expression, These results indicate that the iris epithelium is

more active in secreting aqueous humor compared with
ciliary epithelium during embryonic life. Indeed, one
previous study has suggested that AQP1 expression in iris
epithelium is related to the regulation of aqueous humor
volume (Hasegawa et al. 1994).

IOP in the early prenatal stage has been considered to be
maintained primarily by the growing vitreous body (Beebe
1986). If this is really the case, active fluid transport by the
ciliary epithelium may play little if any role in this regard
(Beebe 1986). The present results, however, suggest that
AQP! found in the inner plate is involved in fluid
secretion, even in the prenatal period. Indeed, in chicks,
early secretion of aqueous humor from the embryonic
stages has been demonstrated (Latker and Beebe 1984;
Linser and Plunkett 1989; Reichman and Beebe 1992).
Secretion of aqueous humor during the embryonic stages is
further supported by experiments on mouse embryos in
which the administration of carbonic anhydrase inhibitors
suppressed aqueous humor secretion and caused microph-
thalmia (Scott et al. 1984). The presence of functional tight
junctions in rat ciliary epithelium as early as E18 also
supports its involvement in secretion (Arguillere et al.
1986). The findings of the present study thus provide a
molecular basis for aqueous humor secretion from the iris
and ciliary epithelial primordium during the prenatal
period. .

In conclusion, the study reported here has confirmed that
AQP molecules play important roles in the regulation of
aqueous humor secretion in rats, in both mature and
developing eyes. These results provide a basis for under-
standing the molecular mechanisms underlying the regu-
lation of normal intraocular fluid balances and offer
insights into the pathophysiology of disorders involving
the impairment of intraocular fluid balance.
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A Case Report Illustrating the Effectiveness of Reading Performance Assessments
in the Diagnosis and Treatment of Psychogenic Visual Disturbances

Yuki Nishiwaki®, Etsuko Tanaka", Akito Hirakata®, Koichi Oda“?
Kazuteru Kigasawa®? and Tetsuo Hida"
Y Department of Ophthalmology, Kyorin University School of Medicine, Kyorin Eye Cenler
D Tokyo Woman's Christian University

Abstract

Purpose . An optimal strategy for treating psy-
chogenic visual disturbances in adults has not been
established. We report a patient with psychogenic
visual disturbances who recovered his visual acuity
and showed an improvement in his reading perfor-
mance after undergoing training based on a reading
performance assessment.

Case : A 37-year-old man who had been diagnosed
as having myopic macular degeneration was refer-
red to our clinic. Three months after his initial
diagnosis, no changes in his fundi were observed,
but his visual acuity had significantly decreased and
his peripheral field of vision had become severely
restricted. In view of his tunnel vision, the discrep-
ancy among the visual acuity results obtained by
different test methods, the results of a reading
assessment, objective eye examination data, and his
behavioral patterns, we diagmosed a psychogenic
visual disturbance in the patient and referred him to
an ophthalmologist and a psychiatrist for follow-up
care. In our low vision clinic, we assessed his visual

function, including reading performance, and devel-
oped a training program including-readihg, writing,
and computer skills. We also provided information
to help the patient find a job. The training program
included instructions on how to manipulate reading
aids and how to select reading materials to maxi-
mize his vision ; these instructions were effective.
Nine months after his rapid decrease in visual acu-
ity, the results of his visual function tests showed an
improvement. The patient also became motivated to
find a job.

Conclusion . Reading assessments are a useful
tool for diagnosing psychogenic visual disturbances
in adults and for coping with functional vision im-
pairment.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 109 © 761765, 2005)

Key words : Psychogenic visual disturbances, Read-
ing assessment, Low vision
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Intraocular Lens Implantation after Atopic
Cataract Surgery Decreases Incidence of
Postoperative Retinal Detachment

o ey ae e e eones i e e e e ]

Makoto Inoue, MD,! Kei Shinoda, MD," Susumu Ishida, MD,! Atsuro Uchida, MD," Daijiro Kurosaka, MD,
Hiroshi Katsura, MD,? Kazuo Tsubota, MD!

Purpose: To Investigate the efficacy of intraocular lens (IOL) implantation in reducing the incidence of
postoperative retinal detachment after cataract surgery in patients with atopic dermatitis.

Design: Retrospective review.

Participants: One hundred sixty-nine eyes of 126 patients who underwent cataract surgery for atopic
cataract were followed for more than 1 year. None of the eyes previously had a retinal detachment or retinal
detachment surgery.

Methods: The eyes were divided into 132 eyes of 95 patients with an IOL implantation (IOL group) and 37
eyes of 31 patients without an IOL implantation (aphakia group). The postoperative visual acuity and incidence
of postoperative retinal detachment were compared between the 2 groups. The effects of the location of the
causative retinal breaks, intraoperative posterior capsule rupture, and postoperative posterior capsulotorny on
the incidence of retinal detachments were evaluated.

Main Outcome Measures: The postoperative corrected visual acuity, incidence of postoperative retinal
detachment, and influence of intraoperative posterior capsule rupture on the retinal detachment.

Results: The final visual acuity was better than or equal to 20/20 in 128 eyes (97.0%) of the 10L group and
in 29 eyes (78.4%) of the aphakia group (P = 0.0007). Retinal detachment after an uncomplicated cataract
surgery occurred in 3 eyes (2.3%) of the IOL group and in 8 eyes (25.8%) of the aphakia group (P<0.0001,
Mantel-Cox). Two of 3 eyes (66.7%) in the 1OL group and 1 of 8 eyes (16.7%) in the aphakia group that later
developed a retinal detachment had an intraoperative posterior capsule rupture. Posterior capsulotomy by
yttrium—aluminum-garnet laser did not seem to alter the incidence of postoperative retinal detachment in either
the I0L (2.0%) or the aphakia group (25.0%).

Conclusions: The rate of postoperative retinal detachment in eyes with IOL and no intraoperative posterior
capsule rupture seems to be low. Intraocular lens implantation with capsular bag fixation may reduce the
incidence of postoperative retinal detachment triggered by lens surgery for atopic cataract. Ophthalmology

2005;112:1719-1724 © 2005 by the American Academy of Ophthalmology.

The ocular complications in patients with atopic dermatitis
include keratoconjunctivitis, keratoconus, cataract, and ret-
inal detachment. Atopic cataracts develop in approximately
12% to 24% of patients, and retinal detachment is reported
in 8% of patients with atopic dermatitis predominately
between the ages of 10 to 30 years.!™ The retinal detach-
ments associated with atopic dermatitis are usually rheg-
matogenous, and the most prominent feature is the presence
of causative retinal tears in the extreme periphery near the
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ora serrata and in the pars plana or pars plicata of the ciliary
body.* Fragility of tissues at these locations is most likely
a predisposing factor, although the exact cause of the retinal
detachment has not been determined. A relatively high
incidence of giant breaks and proliferative vitreoretinopathy
is also a characteristic of the eyes of patients with atopic
dermatitis.>®

Because of the high risk for retinal detachment in atopic
dermatitis patients, the implantation of an intraocular lens
(IOL) has tended to be avoided after cataract extraction in
patients with atopic dermatitis. However, it is sometimes
very difficult for atopic patients to wear contact lenses
because of keratoconjunctivitis.

In some of the aphakic patients with a retinal detach-
ment, traction on the epithelium of the ciliary body by
contraction of the residual lens capsule has been suggested
to play a role in the formation of retinal tears.” Thus, we
have hypothesized that IOL implantation in the capsular bag
will reduce the risk of postoperative retinal detachment by
blocking the contraction of the residual lens capsule. In an

1719

ISSN 0161-6420/05/$—see front matter
doi:10.1016/j.0phtha.2005.04.021



Ophthalmology  Volume 112, Number 10, October 2005

Table 1. Preoperative Conditions in the Intraocular Lens and Aphakia Groups

Intraocular Lens Group Aphakia Group P Value*
Number of eyes (cases) 132 (95) 37 (31) .
Patient age (mean * SD) (yrs) 2713 +94 246 £ 7.1 0.164
Age range (yrs) 13-50 14-46
Gender (female/male) 34/61 11/20
Preoperative VA (log MAR) (mean + SD) 1.08 = 1.00 1.56 = 1.03 0.099
High myopia (axial length >27 mm) 5 0.8407
Durations of follow-up (mean = SD) (mos) 54 +32 105 + 34 <0.001

SD = standard deviation; log MAR = the logarithm of the minimum angle of resolution; VA = visual acuity.

*Significance calculated by unpaired ¢ test,
TSignificance calculated by chi-square test.

earlier study with a small number of patients, none of the 36
eyes that underwent IOL implantation after cataract surgery
for atopic cataracts developed a retinal detachment.® The
purpose of this study was to investigate a larger number of
eyes retrospectively to determine whether IOL implantation
affected the incidence of postoperative retinal detachment
and whether the presence of a posterior capsule rupture
(PCR) or posterior capsulotomy seemed to alter the inci-
dence of retinal detachment,

Patients and Methods

The medical records of 169 eyes of 126 patients, who underwent
cataract surgery for atopic cataract at Keio University Hospital
between 1990 and 2001 and were followed for more than 1 year,
were reviewed. An IOL had been implanted in 132 eyes of 95
patients (IOL group) and had not been implanted in 37 eyes of 31
patients (aphakia group) during the cataract surgery. These 2
groups were determined consecutively, according to the change of
the surgical procedure from surgery without IOL implantation in
the former period (before 1992) to surgery with IOL implantation
as a routine procedure in the later period (after 1992). Patients with
a retinal detachment, a history of retinal reattachment surgery,
incomplete in-the-bag fixation of the IOL, or lensectomy with
complete removal of the lens capsule by a vitreous cutter with
scleral indentation were excluded.

The postoperative corrected visual acuity, the incidence of

retinal detachment, and the location of the retinal breaks were
reviewed in patients with or without intraoperative PCR or poste-
rior capsulotomy.

The cataract surgery was performed by using standard proce-
dures and was begun by a local retrobulbar injection of 2.5 ml of
2% lidocaine, a conjunctival incision, and the creation of a cor-
neoscleral tunnel. After anterior capsulotomy with continuous
curvilinear capsulorhexis, phacoemulsification, and/or lens aspira-
tion was performed. After cataract extraction, the fundus was
examined by indirect ophthalmoscopy with scleral indentation.
When breaks were found in the retina or ciliary body, cryopexy
was performed,

A single-piece, polymethyl metacrylic acid lens was then im-
planted with complete in-the-bag fixation in the IOL group. An
IOL was not implanted in the aphakia group. If a retinal detach-
ment was identified intraoperatively, scleral buckling and/or vit-
rectomy were performed, but these cases were excluded from the
study.

An unplanned rupture of the posterior capsule occurred intra-
operatively in 6 eyes of the aphakia group and 3 eyes of the IOL
group, and anterior vitrectomy was performed. In 6 eyes of the
aphakia group with PCR, an IOL implantation had been planned
preoperatively in 3 eyes and not planned in 3 eyes. In another 3
eyes of the JOL group with PCR, the IOLs could still be inserted
with in-the-bag fixation after anterior vitrectomy.

The Mantel-Cox test and Kaplan-Meier analysis were used to
evaluate the significance of the differences in the incidence of
postoperative retinal detachments. The unpaired ¢ test and chi-
square test were also used for statistical analysis.

Table 2. Postoperative Vision and Retinal Detachment after Cataract Extraction in the Intraocular Lens and Aphakia Groups

Intraccular Lens Group Aphakia Group P Value*
Postoperative VA (log MAR; mean * SD) 0.05 £ 0.57 0.08 = 0.44 0.782%
Final visual acuity 20/20 or better 128/132 (97.0%) 29/37 (78.4%) 0.00077
Final visual acuity 20/25 or better 121/132 (91.7%) 33/37 (89.2%) 0.42F
Improved VA (eyes) 130/132 (98.5%) 36/37 (97.3%) 0.53t
Intraoperative or postoperative complications (eyes)
Posterior capsule rupture 3/132 (2.3%) 6/37 (16.2%) 0.375t
Retinal detachment without PCR 3/129 (2.3%) 8/31 (25.8%) <0.0001*
Retinal detachment after PCR 2/3 (66.7%) 1/6 (16.7%) 0.114%
Requirement of posterior capsulotomy 51/129 (39.5%) 12/31 (38.7%) 0.933%
Retinal detachment after capsulotomy 1/51 (2.0%) 3/12 (25.0%) 0.0152*
Retinal detachment without capsulotomy 2/78 (2.6%) 5/19 (26.3%) 0.0108*

log MAR = the logarithm of the minimum angle of resolution; SD = standard deviation; PCR = posterior capsule rupture; VA = visual acuity.
*Significance calculated by unpaired ¢ test.

'Significance calculated by chi-square test.

¥Significance calculated by Mantel-Cox test.
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Results

Preoperative Conditions

The differences in the age (P = 0.164) and preoperative vision of
the logarithm of the minimum angle of resolution (P = 0.099,
unpaired ¢ test) were not significant between the IOL group and the
aphakic group (Table 1). Highly myopic eyes (axial length >27
mm or postoperative correction in aphakic eyes <+6 dioptor [D])
were 14 eyes (10.6%) in the JOL group and 5 eyes (13.5%) in the
aphakia group (P = 0.840, chi-square test). No patients in the
aphakia group were implanted with IOLs, because the IOL of
target power was not commercially available for being highly
myopic. Postoperative correction in the aphakia group was from
+4.25 D to +12.0 D. The follow-up period, however, was signif-
icantly longer in the aphakia group than in the IOL group P<
0.001). The eyes excluded from this study included 16 eyes with a
history of retinal reattachment, 2 eyes with incomplete in-the-
bag fixation of the IOL (bag/sulcus), 5 eyes with lensectomy,
and 27 eyes with a coexisting retinal detachment, for which
simultaneous surgery to repair the retinal detachment was per-
formed.

Postoperative Visual Acuity

The mean postoperative vision of the logarithm of the minimum
angle of resolution was 0.05 in the IOL group and 0.08 in the
aphakia group, and this difference was not significant (P = 0.782,
unpaired ¢ test; Table 2). The number of eyes with postoperative
vision better than or equal to 20/20 was 128 of 132 eyes (97.0%)
in the TOL group and 29 of 37 eyes (78.4%) in the aphakia group.
This difference was highly significant (P = 0.0007, chi-square
test). However, the incidence of postoperative vision better than
20/25 was not significantly different in the 2 groups (P = 0.42,
chi-square test).
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Figure 1. Incidence of postoperative retinal detachment in the intraoc-
ular lens (IOL) and aphakia group without intraoperative posterior capsule
rupture. The incidence of postoperative retinal detachment was signifi-
cantly lower in eyes with IOL implantation and an intact posterior
capsule. IOL = IOL group; aphakia = aphakia group.
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Figure 2. Incidence of postoperative retinal detachment with or without
posterior capsule rupture (PCR) in the intraocular lens (IOL) group. The
presence of PCR significantly increases the incidence of postoperative
retinal detachment. PCR— = [OL group without PCR; PCR+ = IOL
group with PCR.

Complications

The vision in 1 eye in the IOL group decreased to no light
perception because of a central retinal vein occlusion and neovas-
cular glaucoma, and another eye in the same group had vision
reduced to light perception, even after successful retinal reattach-
ment by vitreous surgery for proliferative vitreoretinopathy asso-
ciated with giant breaks at the ora serrata. One case required hard
contact lens correction in both eyes after IOL, because of the
development of keratoconus.

A retinal detachment was the cause of deteriorated postopera-
tive vision in the remaining cases in both groups. None of the
patients in the IOL group developed an IOL luxation or subluxa-
tion. Croypexy for retinal breaks was performed intraoperatively in
7 eyes of the IOL group and 1 eye of the aphakia group. No eyes
developed postoperative retinal detachment except 1 eye of the
IOL group with PCR.

Influence of Posterior Capsule Rupture on
Postoperative Retinal Detachment

Posterior capsule rupture occurred in 3 eyes of the IOL group
(2.3%) and in 6 eyes (16.2%) of the aphakia group (P = 0.375,
chi-square test; Table 2). The incidence of postoperative retinal
detachment in the IOL group without a PCR (3/129 eyes, 2.3%)
was significantly lower than in the aphakia group without a PCR
(8/31 eyes, 25.8%; Fig 1; P<0.0001, Mantel-Cox test by Kaplan—
Meier estimate).

The period when postoperative retinal detachment occurred
after uncomplicated cataract surgery was 51.8 = 21.7 months in
the IOL group and 34.0 + 23.1 months in the aphakia group (P =
0.231, unpaired ¢ test). Because the aphakia group had longer
follow-up allowing more time for postoperative retinal detach-
ments to occur and to be detected, the incidence of retinal detach-
ment was evaluated in part by reporting the rate with time. In the
first year, the postoperative detachment occurred in 0/130 eyes
(0%) in the IOL group and 2/33 eyes (6.1%) in the aphakia group
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Figure 3. Incidence of postoperative retinal detachment with or withour
posterior capsule rupture (PCR) in the aphakia group. The presence of
PCR does not increase the incidence of postoperative retinal detachment.
PCR— = aphakia group without PCR; PCR+ = aphakia group with PCR.

(P = 0.0077, Fisher exact test), and in the second year, 0/103 eyes
(0%) and 3/33 eyes (9.1%, P == 0.0133, Fisher direct method), 2/79
eyes (2.5%) and 4/33 eyes (12.1%) in the third year (P = 0.0610,
chi-square test), 2/63 eyes (3.2%) and 4/33 eyes (12.1%) in the
fourth year (P = 0.177, chi-square test), 2/52 eyes (3.8%) and 8/30
eyes (26.7%) in the fifth year (P = 0.0040, chi-square test), and
3/37 eyes (8.1%) and 8/28 eyes (28.6%) in the sixth year
(P = 0.0445, chi-square test), respectively.

Postoperative retinal detachment did not develop in highly
myopic eyes of the IOL group, but in 2 eyes of the aphakia group
after uncomplicated cataract surgery retinal detachments were
seen. However, causative retinal breaks located at the pars plana or
the ora serrata with features of retinal detachments associated with
atopic dermatitis.

Although the numbers are small, the incidence: of retinal de-
tachment was higher in the IOL group with a PCR (2/3 eyes,
66.7%) than in the aphakia group with a PCR (1/6 eyes, 16.7%; P
= (.114, Mantel-Cox test by the Kaplan—-Meier estimate). The
incidence of retinal detachment in the IOL group without a PCR
(3/129 eyes, 2.3%) was significantly lower than in the IOL group
with a PCR (2/3 eyes, 66.7%; Fig 2; P<0.0001, Mantel-Cox test
by the Kaplan-Meier estimate), but the incidence was not signif-
icantly different from the aphakia group with a PCR (1/6 eyes,
16.7%) and without a PCR (8/31 eyes, 25.8%:; Fig 3; P = 0.754,
Mantel-Cox test by the Kaplan-Meier estimate).

Influence of Posterior Capsulotomy on
Postoperative Retinal Detachment

Posterior capsulotomy was performed by yttrium-aluminum-gar-
net laser in 51 eyes (39.5%) of the IOL group and in 12 eyes
(38.7%) of the aphakia group (P = 0.933, chi-square test). The
incidence of retinal detachment after posterior capsulotomy was
significantly higher in the aphakia group (3/12 eyes, 25.0%) than
in the JOL group (1/51 eyes, 2.0%; P = 0.0152, Mantel-Cox test
by the Kaplan-Meier estimate), and the incidence of retinal de-
tachment in cases without capsulotomy was also significantly
higher in the aphakia group (5/19 eyes, 26.3%), than in the IOL
group (2/78 eyes, 2.6%; P = 0.0108, Mantel-Cox test by the
Kaplan-Meier estimate). In the IOL group, the incidence of retinal
detachment was similar in patients with and without posterior
capsulotomy (P = 0.390, Mantel-Cox test by the Kaplan-Meier
estimate). Also, the incidence of postoperative retinal detachment
was not significantly different in the patients with and without
posterior capsulotomy in the aphakia group (P = 0.621, Mantel—
Cox test by Kaplan~Meier estimate; Table 2).

Location of Breaks Causing Postoperative Retinal
Detachment

The retinal breaks associated with the retinal detachment were
located at the ora serrata (from the ora serata to the posterior side
of the vitreous base) in 2 eyes and at the pars plana in 1 eye in the
IOL group with an intact posterior capsule (Table 3). Two eyes
developed a retinal detachment caused by giant breaks extending

Table 3. Postoperative Retinal Detachment after Cataract Extraction

Preoperative Duration
Group Age Gender Eve VA PCR YAG (mos)
IOL 21 M L 20/100 None None 72
I0L 21 M R 20/25 None None 69
IOL 22 M R 20/2000 None YAG 35
0L 15 M L HM PCR None 25
I0L 41 M R 20/40 PCR None 6
Aphakia 16 M L 20/500 None None 57
Aphakia 21 F L HM None None 53
Aphakia 25 M L 2072000 None YAG 9
Aphakia 14 F L 20/16 None YAG 54
Aphakia 14 F R 20/60 None YAG 54
Aphakia 29 M R HM None None 15
Aphakia 28 M R HM None None 28
Aphakia 24 M R 20/500 None None 2
Aphakia 17 M R FC PCR None - 25

duration = time duration between retinal detachment and cataract surgery;

ERM = epiretinal membrane; F = female; FC = finger count; following

= giant break at the ora serrata; HM = hand movements; L = left; LP = light perception; M = male; PCR = posterior capsule rupture; R = right; RD
buckling; VA = visual acuity; vit = vitrectomy; YAG = yttrium—aluminum—garner laser posterior capsulotomy.
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more than a quadrant at the ora serrata in the IOL group with
intraoperative PCR.

In the aphakia group with an intact posterior capsule, the breaks
were located at the ora serrata in 5 eyes (including 1 eye with a
giant break) and at the pars plana in 3 eyes. A giant break was
found in 1 eye at the ora serrata in the aphakia group with
intraoperative PCR. Thus, all 3 eyes with PCRs developed retinal
detachments with giant breaks at the ora serrata. No posterior
vitreous detachment was present in any eye with a postoperative
retinal detachment.

Treatment for Retinal Detachments

All eyes that developed a retinal detachment were treated by a
single procedure of scleral buckling and/or vitreous surgery, with
the exception of 2 eyes that required additional vitreous surgery
because of a postoperative macular pucker and scleral buckling
surgery, including gas tamponade for recurrent retinal detachment.
These eyes recovered vision to 20/16 postoperatively.

Discussion

The results of this study demonstrated that although the
mean visual acuity was not significantly different in the 2
groups, the incidence of retinal detachment was signifi-
cantly lower after cataract extraction with IOL implantation
than without IOL implantation in patients with atopic der-
matitis. The number of pseudophakic retinal detachments
increases with increasing duration of follow-up.>10 Al-
though the aphakia group had longer follow-ups allowing
more of a chance to have postoperative retinal detachments,
a significant difference (P < 0.05) in the incidence of
postoperative retinal detachment in the IOL group was also
seen after longer follow-up periods of the fifth and sixth
years. In addition, intraoperative PCR appeared to be a risk
factor for retinal detachment in the IOL group, but not in the
aphakia group, although the numbers were very small.
The pathogenesis of cataract and retinal detachment as-

in the Intraocular Lens and Aphakia Groups

sociated with atopic dermatitis has not been determined.
One possible cause of the retinal detachment is the repeti-
tive mild trauma that patients who have atopic dermatitis
receive, because they often relieve itching by slapping their
faces instead of scratching. The similarity in the locations of
the retinal breaks that cause the retinal detachment with
those of traumatic retinal detachment supports this
possibility.!!

The theory that atopic shock organ is from an ecto-
dermal origin has also been suggested to be involved in
the pathogenesis of cataracts and retinal detachments in
atopic patients.!” An increase in the aqueous level of a
tissue-destroying major basic protein derived from eosin-
ophils in patients with atopic cataracts and/ or retinal
detachments has been reported to explain damage of the
lens capsule, retina, and ciliary epithelium in these pa-
tients.'>'* The presence of a major basic protein'* and an
increase in the numbers of apoptotic cells'’ in the ante-
rior lens capsule excised from patients with atopic cata-
racts, detected by immunohistochemical studies, support
this hypothesis, especially to explain the pathogenesis of
atopic cataracts.

Fibrosis and contraction of the residual lens capsule can
cause traction on the ciliary body by transmitting traction
along the zonules of Zinn® Tears at the pars plicata may be
created by this traction if there is a pre-existing fragility of
the ciliary epithelium. Although retinal detachment caused
by pars plicata tears can also be seen in phakic patients,®
contraction of the residual lens capsule may increase the
risk of retinal detachment in aphakic patients. The zonules
of Zinn are partially connected to the pars plana through the
peripheral vitreous!?; therefore, not only the pars plicata
breaks, but also the pars plana breaks, and even retinal
breaks near the ora serrata, can be created by a similar
mechanism.

The feasibility of preventing postoperative retinal de-
tachment by implanting an IOL with in-the-bag fixation to

Retinal RD Postoperative Following Final Retinal Follow-up
Breaks Operation VA Operation VA Attachment (mos) Complications
Ora serrata SB 20/16 Vit 20/16 Yes 113 ERM
Ora serrata SB 20/16 20/16 Yes 109
Pars plana SB, vit 20/20 20/40 Yes 106
Giant SB, vit 20/20 Lp Yes 52
Giant SB, vit 20/20 20/60 Yes 25
Giant "SB 20720 20/2000 Yes 134
Pars plana SB 20/20 20/22 Yes 110
Ora serrata SB 20120 SB removal 20/100 Yes 122 Glaucoma
Ora serrata SB 20/16 20/16 Yes 165
Ora serrata SB 20/16 20/16 Yes 165
Ora serrata SB 20120 20/22 Yes 130
Pars plana SB 20/20 20/40 Yes 134
Pars plana SB 20/20 20/25 Yes 81
Giant SB 20/16 SB, gas 20/16 Yes 54

. operation = following operation after retinal detachment surgery; follow-up = follow-up period after cataract surgery; gas = intravitreal gas injection; giant
operation = operation for retinal detachment after cataract surgery; retinal attachment = presence of retinal attachment after surgery; SB = scleral
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