Late Recurrence of Retinal Detachment Following
Successful Vitreous Surgery for Stages 4B and 5
Retinopathy of Prematurity
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® PURPOSE: To determine the incidence and possible
causes of a late recurrence of a retinal detachment (RD)
in eyes with stages 4B and 5 retinopathy of prematurity
(ROP), in which the retina was once reattached by
Iensectomy and vitrectomy.

e DESIGN: Retrospective, comparative case series.

e METHODS: The medical records of 124 eyes of 99
infants and children <2 years of age at the time of initial
vitrectomy, in which the retina had been reattached for at
least 1 year, were reviewed. The incidence of a recur-
rence of the RD >1 year after the initial surgery for eyes
at stage 4B ROP (42 eyes) was compared with that in
eyes at stage 5 ROP (82 eyes). The onset and symptoms
were evaluated.

@ RESULTS: A recurrent RD occurred in 2 eyes (5%) at
stage 4B ROP and 18 eyes (22%) at stage 5 ROP (P =
.01). The recurrence developed at 2 to 10 years of age
(median, 4 years). Prior to the recurrence, clear signs of
traction on the peripheral retina were detected in 10 eyes
(50%): localized residual RDs in 8 eyes, and peripheral
retinal breaks in 2 eyes. Dense vitreous hemorrhage was
present in 5 eyes (25%) at the time of the recurrence.
® CONCLUSIONS: The retina of eyes at stage 5 ROP is
more vulnerable to a recurrence of the RD than in eyes
at stage 4B after being attached by vitrectomy. The time
of recurrence varies widely, and the presence of traction
on the peripheral retina may be a sign of a recurrence.
(Am ] Ophthalmol 2009;147:661-666. © 2009 by
Elsevier Inc. All rights reserved.)

ment (RD) in eyes with retinopathy of prematurity

(ROP) remains a challenge. A recent refined screen-
ing method has led to an eatlier detection of critical
changes, and this combined with retinal photocoagulation
has led to a more effective treatment in resolving the
neovascular proliferation in eyes with ROP."* These
findings have made earlier surgery possible before the
macula becomes detached (stage 4A ROP), which should
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lead to a better visual prognosis.>~” On the other hand, the
outcomes of vitreous surgery in eyes with a RD involving
the macula (ie, a partial or a total RD classified as stages 4B
and 5 ROP, respectively), remain poor.®~'! Nonetheless,
vitrectomy for eyes with these late stages of ROP is
effective under some conditions and can prevent blind-
ness.'*!4 In addition, better structural results have been
recently reported when the vitrectomy is combined with
pharmacological adjuvants.!*!®

1t is known that RDs tend to recur following vitrectomy
for stage 5 ROP even after a substantial period of attach-
ment.!13 However, it is less well understood what the
susceptible period is. In addition, it has not been conclu-
sively. determined whether eyes with stage 4B ROP also
have recurrences. Thus, the aims of this study were to
determine the incidence; interval, and causes of a recur-
rence of a RD following a successful reattachment vitreous
surgery. In addition, we determined what retinal signs were
associated with ‘an impending RD. To accomplish these
aims, we reviewed 99 consecutive cases of stages 4B and 5
ROP who had their RD successfully attached by vitrec-

tomy.

PATIENTS AND METHODS

THE MEDICAL RECORDS OF 209 CONSECUTIVE CASES OF
infants and children <2 years of age at the time of the
initial vitreous surgery for stage 4B and 5 ROP were
reviewed. Between January 1, 1992 and ‘December 31,
2006, 323 eyes of 209 infants underwent pars- plicata
lensectomy, vitrectomy, and membrane dissection at the
Fukuoka University Hospital. Surgery was performed by 3
of the authors (K.O., HK., MO.), and the surgical
procedures have been described in detail.!” If the retina
remained detached postoperatively, ‘some of these eyes
underwent a second operation with' additional membtane
peeling and fluid-gas or air-silicone oil exchange as well as
scleral encircling buckling.!®

At 12 months after the initial surgery, 12 (17 eyes)
patients were lost to follow-up, and the remaining 197
patients (306 eyes) were examined: The retina was classi-
fied as completely reattached even when a peripheral
retinal fold or a partial reattachment posterior to the
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TABLE 1. Demographic Characteristics of Vitrectomized Eyes of Stages 4B and 5
Retinopathy of Prematurity with Retinal Attachment at One-Year Follow-up

Stage 4B Stage 5 P value

No. of eyes (patients) 42 (35) 82(71)

Gestational week (wks) 231029 (25.7) 221029 (25.3) NS
Gestational weight (gr) 395 {0 1330 (797.4) 398 to 1244 (804.8) NS
Age at surgery {mos) 3t021(8.3) 4t021(9.6) NS
No. of prior retinal ablation 41 (95%) 74 (30%) NS
Mean axis length at surgery (mm)* 16.0 142 .001
Follow-up period (yrs) 1.01t013.8(6.7) 1.0t013.8(6.4) NS
No. of recurrent RD 2 (5%) 18 (22%) .ot

Gr = grams; mos = months; NS = not statistically different; RD = retinal detachment; wks =

weeks; yrs = years.

2Data obtained from 37 and 79 eyes at stages 48 and 5 retinopathy of prematurity, respectively.
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FIGURE 1. Graphs showing the survival curves of retinal reattachment following successful vitreous surgery for eyes at stages 4B
and 5 retinopathy of prematurity (ROP). Reduction of the reattachment ratio represents a récurrence of a retinal detachment (RD).
Horizontal axis represents the age (left) and time after the initial vitreous surgery (right). Kaplan-Meier survival curves depict eyes
with stage 5 ROP: (solid lines) is more vulnerable to recurrence than those with 4B (dotted lines) (P = .01).

equator was present. One hundred and twenty-four eyes of
99 patients were: classified as having a retinal reattach-
ment; 42 eyes at stage 4B (71%) and 82 eyes at stage 5
ROP (33%). A recurrence of the RD was defined as being
present when a complete RD or a partial RD that threat-
ened the posterior retina was detected: The time of the
onset of recurrence was. recorded to be when the recur-
rence was first detected; The retinal status with or without
further operation was assessed: The characteristics of the
eves with a recurrent RD at stage 4B were compared with
those of eyes at stage 5 ROP.

Detailed ophthalmic examination including slit-lamp
biomicroscopy, fundus examination, and ultrasoniography
was performed. The shape of the RD was determined by
ultrasonography.®?° The axial length was measured pre-
operatively and in some eyes during the follow-up exami-
nation by B-mode scan of the ultrasonography. The visual
acuity (VA) was determined in Snellen equivalents if the
child was cooperative. In other infants, the visual function
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was classified as light perception or able to follow with or
without nystagmus. If assessing the presence or absence of
light perception was difficult attributable to a possible
amblyopia (if the fellow eye looked intact) or because of
mental disability, the vision was described as “not deter-
mined.” If eyes became phthesical, the VA was classified as
no light perception. Statistical analysis was performed
using the JMP version 5 statistical package program (SAS
Institute, Cary, North Carolina, USA). Student t tests or
% tests were used for the univariate analyses. A Kaplan-
Meier survival analysis was used to evaluate the recurrence
across the age of the patients and time after the initial
vitrectomy. The significance level was set at P. < .05.

RESULTS

® DEMOGRAPHICS: We compared the findings in 42 eyes
at stage 4B ROP with those in 82 eyes at stage 5 ROP
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TABLE 2. Clinical Appearance of the Vitrectomized Eyes with Recurrent Retinal Detachment at Stages 4B and
§ Retinopathy of Prematurity

Prior Retinal Ablation Prior Status to Type of Recurrent .
Patient Current Stage of  Age at initlal and. Buckling Recurrence in the Retina! Axial Length {mm)
No. Age (yrs) Gender Eye ROP VTX {mos) Surgery Peripheral Retina Detachment At Inftial VTX At Recurrence
1 13 M L 5 10 CR PRB Total/VH 1341 184
2 13 M R 5 11 PHC —_ Total 15.8 16.2
3 13 M L 5 6 CR TRD Total 13.8 17.9
4 12 F L 5 5 PHC — Total/VH 14.5 17.3
5 12 F R 5 5 PHC —_ Total/VH 125 18.7
6 12 F L 5 8 CR PRB TotalVH 15.5 NA
7 11 M R 5 7 PHC TRD Total 16.6 194
8 i F L 5 7 CR TRD Partial 13.0 185
9 10 M R 5 4 PHC TRD Total 16.1 NA
10 10 M R 5 6 PHC TRD Total 13.5 15.1
1 9 M L 5 13 none —_ Total 16.9 18.9
12 9 F R 5 6 none —_ Total 158 17.2
13 7 M R 5 14 none e Partial 16.3 NA
14 5 F R 5 10 PHC TRD Total 135 14.7
L 5 10 PHC TRD Total 13.6 NA
15 5 M R 5 10 PHC/ENC TRD Total 14.8 20.0
16 5 M R 5 15 CR/ENC —_ Partlal 17.4 19.1
17 4 F L 5 12 PHC _ Total/VH 16.2 20.0
18 e] M L 4B 7 PHC - Total 18.7 20.4
19 g F R 4B 7 PHC — Partial 17.2 20.2

CR = cryotherapy: ENC = scleral enclrcling buckiing; F = female; L = left eye; M = male; mos = months; NA = not available; PHC =
photocoagulation; PRB = peripheral retinal breaks; R = right eye; TRD = resldual traction detachment; VH = vitreous hemorrhage; VIX =

vitrectomy; yrs = years.

(Table 1). In both groups, the initial surgery was successful
with a retinal reattachment. In these infants, the average
gestational age was 25.4 weeks and the average gestational
weight was 801 grams. The average age at surgery was 9.2
months, and 93% of the eyes had had retinal photocoag-
ulation or cryotherapy prior to the initial vitrectomy. The
follow-up period ranged from 1 to 14 years (mean, 6.4
years). At the initial examination, the axial length was
significantly longer in eyes at stage 4B ROP (mean, 16.0
mm) than in those with stage 5 ROP (mean, 14.2 mm;
P = .001). This difference in the axial length was also
observed at the final follow-up examination of the 17
eyes and 44 eyes with stages 4B and 5 ROP, respectively
(P = .01).

® INCIDENCE OF RECURRENCE: A recurrence of the RD
occurred in 2 eyes (5%) at stage 4B ROP and in 18 eyes
(22%) at stage 5 ROP (Table 1 and Figure 1; P = .01). In
eyes at stage 5 ROP, the age at the time of the recurrence
varied widely ranging from 2 through 10 years of age
(median, 4 years). The interval between the initial surgery
and the recurrence was 1 to 9 years (median, 3 years; Figure
1). The recurrence in 15 of the 18 eyes (83%) occurred by
6 years of age in the eyes at stage 5 ROP, which was 5 years
after the initial vitrectomy. In eyes at stage 4B ROP, a

Voi. 147, No. 4

LATE RECURRENCE AFTER VITRECTOMY. FOR ROP

~

Increase of Axial Length (mm)
8 ) > W [,
1 | I { |
Q
o
|4

—h
i

[+

| S ) N e A e |
2.3 4 5 6 7.8 9

Age at the Time of Recurrence

FIGURE 2. Scatter plot demonstrating an increase in the axial
length following the initial vitrectomy for eyes at stages 4B and
5 ROP at the time of recurrence. Circles and squares indicate
eves at stage 5 and 4B ROP, respectively. Data for 4 recurrent
eyes at stage 5 ROP. were not available (see Table 2),
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recurrence occurred in 1 eye at 4 years of age and the other
at 8 years of age, which was 3 and 7 years after the initial
vitrectomy. :
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TABLE 3. Reoperation and Finlal Visual Outcomes in Eyes with Recurrence at Stages 4B
and 5 Retinopathy of Prematurity

Patient VA Prior Reoperation Final Retinal Status VA in the Feflow General
No, Eye Recurrence Performed after Reoperation Final VA Eye Status
1 L LP YES DETACHED NLP NLP
2 R LP YES DETACHED NLP NLP M, P
3 L 20/2000 YES DETACHED NLP 20/400
4 L ND NO — NLP 20/220 M
5 R ND YES ATTACHED LP NLP M, P
6 L NLP NO - NLP 20/100
7 R LP NO — © NP 20/500
8 L ND YES DETACHED NLP NLP M, P
9 R ND NO - NLP NLP M
10 R FWN YES ATTACHED FWN HM M, P
11 L LP YES DETACHED NLP LP
12 R ND NO - NLP LP
13 R ND YES DETACHED ~ NLP NLP M
14 R LP YES DETACHED NLP - M, P
L LP NO - LP -
15 R LP NO — LP NLP M P
16 R FWN YES ATTACHED FWN HM
17 L NLP NO - NLP NLP
19 L Lp YES ATTACHED NLP 20/100
20 R 20/333 YES ATTACHED 20/280 20/50

FWN: = following with or without nystagmus; L = left eye; LP = light perception; M = mental
disabllity; ND = not determined; NLP = no light perception; P = physically handicapped; R = right

eye; VA = visual aculty.

TABLE 4. Final Visual Aculties In the Recurrent and Nonrecurrent Eyes at Stages 4B and 5
Retinopathy of Prematurity

Non-recurrent Eyes of Minimum Follow-up

of 8.year-old” (n = 82)

Recurrent Eyes® (n-= 20)

Visual Aculty Stage 4B Stage 5 Stage 48 Stage 5

20/200 < 6 . (23%) 1 (3%) 0 o
20/2000-<20/200 5 {19%) 6 (17%) 1 (50%) 0

FWN 2. (8%) 6 - (17%) (1] 2 {11%)

LP of HM 8 (31%) 16 (44%) 0 3 (17%)

NLP or ND 5 (19%) 7 (19%) 1 (50%) 13 0 (72%)

Total 26 (100%) 36 (100%) . 2 (100%) - 18..  (100%)

FWN. = following with or without nystagmus; HM = hand motion; LP = light perception; ND = not
determined attributable to mental disability and/or amblyopic status; NLP = no light perception.

2Age of last visit ranged from 6.0 to 14.9 years (mean, 9.7 years).

bAge of last visit ranged from 3.6 to 12.7 years (mean, 7.5 years).

@ CLINICAL SIGNS OF IMPENDING RETINAL DETACH-
MENT: Fifteen eyes had a total RD and 5 eyes had a
partial detachment (Table 2). Prior to the recurrence; a
petsistent residual RD was noted anterior to the equator
in 8 of these 20 eyes (40%); and peripheral retinal tears
were observed in Z eyes (10%). A dense vitreous hemor-
thage accompanied the recutrence in 5 eyes (25%). The
axial length of eyes with a recurrence ranged from 14.7
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to 204 mm (mean, 17.6 mm). Thus, there was an
average increase of 3.1 mm in the axial length from the
initial vitrectomy. Although the degree of increase in
the axial length varied widely, the increase in eyes with
later recurrences tended to be smaller (Figure 2). The
increase of the axial length in eyes with a recurrence at
>4 years of age was significantly smaller (mean, 2.7
mm) than that of the 22 eyes of the 18 patients that did
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not have a recurrence and were followed to >6 years of
age (mean, 5.0 mm; P = .04).

© REOPERATION AND FINAL VISUAL ACUITY: Twelve
eyes underwent a repeat vitreous surgery (Table 3). Intra-
operatively, a traction on the retina from residual fibrous
scar tissue was found in all eyes, and additional membrane
dissection was required. Retinal tears were observed and/or
unintentionally created, and silicone oil or C;Fg gas was
injected in all eyes. A scleral encircling buckling was
added in some eyes. After an average of 1.9 surgeries, 5 of
12 eyes (42%) had a reattachment. The final VA was
20/280 in 1 eye, following vision in 2 eyes, light perception
in 3 eyes, and no light perception in the remaining eyes,
regardless of a reattachment ot detachment of the retina
(Table 3). The vision was considerably poorer than that of
the 62 eyes of the 55 patients that did not have a
recurrence and were followed to >6 years of age. Eleven
eyes (42%) at stage 4B and 7 eyes (19%) at stage 5 had a
final VA of =20/2000 (Table 4).

DISCUSSION

WE REVIEWED THE FINDINGS IN 209 CONSECUTIVE CHIL-
dren with advanced ROP who underwent vitrectomy over
a 15 year period in our hospital. Among the 209 children,
an anatomical reattachment was attained in 71% (42 eyes)
of the eyes at stage 4B ROP and 33% (82 eyes) of the eyes
at stage 5 ROP. In all 124 eyes, the tetinal reattachment
was maintained for at least 12 months after the vitreous
surgery. We defined a recurrence when a RD occurred >12
months aftér the initial surgery, and an earlier RD was
considered to be a failure of the initial surgery. Based on
this definition, a recurrence occutred in 20 eyes (16%).

There was a significant difference in the incidence of
recurtences in eyes at stage 4B and at stage 5 ROP. Eyes at
stage 5 ROP were significantly more vulnerable to a
recurrence than those at stage 4B ROP (22% vs 5%,
respectively). The severity of the preoperative traction RD
was related to the recurrence, as is true for early surgical
failure, and a recurrence was more likely to occur in eyes at
stage 5 ROP than at stage 4B ROP. For the eyes at stage 5
ROP, several studies have described similar rates of recut-
rences,'%~'2 and together with our findings, indicate the
substantial refractoriness and the limited efficacy of vitre-
ous surgety alone for eyes at stage 5 ROP.

The onset of recurrence varied greatly; the percentage of
eyes with a retinal reattachment decreased almost linearly
beginning 12 months after the surgery (Figure 1). This
suggests that the underlying mechanism for the initial
failure and late recurrences are not very different. This can
be explained by the nature of the surgery. A spontaneous
resolution requires considerable time (eg, up to several
months),?! and a worsening of a partial RD also requires a
long time to progress to a total RD. Our data indicated that
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the RD, especially in eyes at stage 5 ROP, tended to recur
at age <6 years of age or up to 5 years after the initial
vittectomy. Based on our findings, sutgeons should be
aware that there is a higher chance of a recurrence of the
RD during this period. It is notable that our observations
support the recommendation by de Juan and associates
that all children should be carefully followed until 6 years
of age.*?

The mechanism for the recurrence of the RD remains
unclear. Residual proliferative tissues can cause a persistent
traction on the retina. Despite the attempt to remove all
proliferative tissues, especially over the retinal trough,
surgeons are somewhat reluctant to dissect the membrane
aggressively to avoid creating iatrogenic retinal tears that
lead to a surgical failure. 3192124 Therefore, retinal folds
were not uncommonly observed in the periphery or pos-
teriorly or both in the vitrectomized eyes.” Such unre-
leased components may continue to exett tension on the
retina and cause a RD if it is not relieved.” Prior to the
recurrence, half of the eyes had a local RD or retinal breaks
in the periphery.

The visual outcomes were considerably poorer in eyes
with a recurrence than those in the nonrecurrent eyes. As
shown in Tables 3 and 4, the eyes that developed a
recurrence tended to have poorer vision prior to the
recurrence. The decreased visual function may be attrib-
utable to the extreme stretching of the retina and the
presence of peripheral RDs.” It is possible that unreleased
ttaction uriderlies the unfavorable outcomes (ie, poorer
VAs as well as the higher inciderice of late recurrence),
even though the retina had been reattached.

The signs of an impending recurrence are important to
know. In some eyes with a recurrence, a dense vitreal
hemorthage that would also reduce vision was observed at
the onset of the recurrence. This implies a simultaneous
presence of retinal tears and distuptions of retinal vessels
owing to the traction on the retina. The severe hemor-
thage not only obscured the fundus but also prevented the
detection of a RD by ultrasonography. The hemorrhage
not only disrupted the signal but also filled the subretinal
space which then prevented the detection of the detached .
retina. Thus, the presence of dense hemorrhage could be a
sign of a recurrent RD.

The axial lengths of eyes with a ROP were generally
short (~15.0 mm) at the time of the initial surgery, and
after a successful reattachment, the axial length tended to
increase as the patient and eye grew. The eyes with earlier
tecurrences (ie, occurring <6 years of age), the amount of
increase of the axial length varied widely (ranging from 0.4
mm to 6.2 mm). We would expect more recurrences in
eyes whose axial lengths increased substantially, however,
in eyes with later recurrences, the amount of increase was
more limited (1 mm ~ 3 mm). We suggest that a limited
change of the axial length, probably attributable to the
unreleased traction on the retina, not only can hinder the
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ocular growth, but also compromises the attachment of
the retina, especially for later recurrences.

It is generally believed that a reoperation is not useful
because ‘there is profound damage of the retina and a
retinal attachment is rarely obtained.*!® However, there
are a few teports of successful reattachments after a
reoperation.* Our results showed that the final VAs were
poor regardless of the surgery. Howevert, eyes with a partial
RD were more likely to have a reattachment. Earlier

removal of the residual traction may be beneficial instead
of just observing the progression to a RD.

In conclusion, a late recurrence of RD was found more
frequently in eyes at stage 5 ROP than in those at stage 4B
ROP. The recurrence interval was quite diverse and the
presence of traction on the peripheral retina may be a sign
of an impending recurrence. Although further surgical
repair offers limited success, earlier detection and removal
of the residual traction is recommended.
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Vitreous Surgery for Proliferative Vitreoretinopathy Associated with Predominantly Ocular
Type of Stickler Syndrome in the Child Eye

Atsushi Hiyoshi”, Hiroyuki Kondo", Jun Hara", Shigeo Yoshida®. Eiichi Uchio"

Y Depariment of Ophthalmology, School of Medicine, Fukuoka University, ¥ Departmient of Ophthalmology, Fukioka
University Chikushi-Flospital

: Background : Stickler syndrome (STL) is a hereditary vitreoretinal dystrophy. STL lacking systemic .

i symptoms is referred as predominantly ocular type of STL. We cxpericuced a case of proliferative vitreoretin-
opathy associated with predominantly ocular type of STL. Case report A 1l-vear-old girl noted decreased
vision of 0.01 in the right eye and presented with total retinal detachment with fixed retinal folds in all quad-
rants. Vitreous surgery was carried out for this eye. The vitreous body was highly liquefied and the hyaloid
membrane had adhered tightly to the total retinal surface. Bi-manual technique was used to remove the !
hyaloid membrane up to the equator. Two weeks after the operation, shallow retinal detachment recurred and
re-operation was successfully performed in combination with scleral encircling buckling. The final visual acu:

: ity was 04 in the right eye. Conelusion : Broad buckling in combination with hyaloid membrane removal is
effective for reattachment of the proliferative vitreoretinopathy associated with STL :
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A case of adult-onset cone-rod dystrophy with subtle fundus findings

Jun Hara®' Hiroyuki Kondo  Hideyuki Hayashi
Eiichi Uchio  Eriko Fujiwara*? Ken Hayashi*®
*1.- Dept of Ophthalmol, Fukuoka Univ Schi of Med - *2 Dept of Ophthalmol, Hakujuji Hosp
3. Hayashi Eye Hosp

Abstract. - Purpose © To report a case of adult~onset cone=rod dystrophy without characteristic fundus findings.
Case A 51-year~old male presented with impaired visual acuity in both eyes. He had had central scotoma in both
eyes 2 years before, Fundus findings were inconclusive and he had been diagnosed with optic neuropathy. Findings :

Corrected visual acuity was 0.1 right and 0.06 left. Both eyes showed central scotoma. Visual acuity and field defect de-
teriorated during the ensuing 8 years. Electroretinogram showed decreased amplitudes for cone and rod systems. Fun-
dus ‘autofluorescence showed hyperfluorescent ring surrounding the fovea and hypofluorescence along the vascular
arcades. These findings led to the diagnosis of cone-rod dystrophy. Conclusion : Diagnosis of cone~rod dystrophy
may be difficult in adults due to lack of characteristic findings. Electrophysiological findings may be useful in the
diagnosis. Rinsho Gania (Jpni J Clin Ophihalmel): 63(7).5 1155~1158, 2009
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