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Surgical Technique

Edited by George A. Williams

Fluorescein Staining of the Vitreous During
Vitrectomy for Retinopathy of Prematurity

V itreous staining using triamcinolone acetonide’ or
fluorescein® generally has been used even in
children’ to visualize the preretinal membrane and
vitreous during vitrectomy.

During the surgery for retinopathy of prematurity
(ROP), careful segmentation and extensive vitreous
cutting are required around the base of tractional
retinal detachments, vitreous base, and fibrovascular
tissue.* Removal of the formed vitreous around the
fibrovascular tissue and the vitreous base is a key
factor for a successful surgery.* To remove the vitreous
safely, good intraoperative visualization of the vitreous
is essential.

In the current study, we included cases of aggressive
posterior ROP in which wide-field vitrectomies are
necessary to evaluate the staining of the entire vitreous.
We describe a technique for staining the vitreous with
fluorescein and compared it with staining using
triamcinolone in these patients with ROP.

Patients and Methods

This study included 45 consecutive eyes with Stage
4A aggressive posterior ROP, which required vitrecto-
mies with lensectomies to be performed in 30 babies
(mean age, 24 weeks; range, 22-30 weeks); no infant
had undergone a previous surgery. The same surgeon
(N.A.) performed all the surgeries in our hospital
between June 2005 and May 2008. All aspects of this
study were approved by the institutional ethics
committee, and the parents of the patients provided
informed consent before the infants were enrolled in the
study. The mean follow-up duration in the triamcino-
lone group was 32 months (range, 15-38 months), and
in the fluorescein group, the mean follow-up duration
was 28 months (range, 12-32 months).
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Child Health and Development, Tokyo, Japan.

The authors have no financial interest in any aspect of this
report.
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The demographics of the study group are shown in
Table 1. There was no difference in the severity of
ROP between the two groups. All patients underwent
a 3-port 25-gauge vitrectomy using a small contact
lens designed for premature eyes. The other instru-
ments, including infusion pipes, cannulas, and light
pipes, were used as in the conventional 25-gauge
system. We previously described the procedures of
early vitreous surgery for ROP** In 27 eyes of 18
patients, sodium intravenous fluorescein (0.1 mL/kg)
was injected preoperatively for fluorescein angiogra-
phy and to visualize the vitreous gel intraoperatively.
The intervals between fluorescein angiography and
vitrectomy ranged from 10 minutes to 20 minutes.
When both eyes required surgery, the mean time to
surgery in the other eye was approximately 50 minutes.
In the other study group, 0.2 mL of triamcinolone was
injected repeatedly into the vitreous cavity in 18 eyes of
12 patients to visualize the residual vitreous after
lensectomy and core vitrectomy. The authors evaluated
the staining pattern of the vitreous, the postoperative
results, and any complications. Analyses were perfor-
med, and categorical differences were compared using
Fisher’s test. All P values were 2-sided, and P < 0.05
was considered statistically significant. Analyses were
conducted using GraphPad Prism5.0 statistical software
(GraphPad Prism Software Institute, La Jolla, CA).

Results

Injections of triamcinolone were required three to five
times during the surgery because we could not achieve
full visualization of the distance between the residual
vitreous and the retinal surface; triamcinolone was only
on the cut surface of the vitreous, and the vitreous gel
beneath remained transparent.. In contrast, fluorescein
dye produced. homogenous and full-thickness staining
(Figure 1), especially around the fibrovascular tissue and
the vitreous base (Figure 2), which was sufficiently
stained green but remained transparent.

When fluorescein was used, an iatrogenic break
occurred in 1 eye (3.7%) as a result of an unstable
25-gauge infusion cannula. The break was repaired by
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Table 1. Demographic Characteristics of Eyes
Undergoing Vitrectomy for Stage 4A ROP

Fluorescein  Triamcinolone
Characteristic injection Injection
Number of 27/18 18/12
eyes/patients
Gestational age, 24 (22-29) 25 (22-30)

mean (range), weeks

Birth weight, 782 (366-1585) 834 (466-1,676)
mean (range), g

Age at surgery, mean 15 14
(range), weeks

Bilateral eyes 18 12

Zone of disease, eyes
Zone 7 6
Posterior zone 16 8
Anterior zone 4 4

Extent of fibrous 7.9 (1-12) 7.6 (2-12)

tissue, mean
(range), cumulative
clock hours

endophotocoagulation and fluid—gas exchange. When
triamcinolone was used, 3 breaks (16.7%) occurred
during cutting of the vitreous on the detached retina
because of insufficient visualization.

Table 2 shows the postoperative reattachment rates at
the final examination in each group. In the fluorescein
group, the rate of complete retinal reattachment was
85%; in the triamcinolone group, the retinal reattachment
rate was 67%. The retinas were partially reattached in
15% of the eyes in the fluorescein group and 26% of the
eyes in the triamcinolone group. The average follow-up
duration was 26 months (range, 15-37 months).

Fig. 1. Injection of fluorescein before vitrectomy to stain the vitreous in
patients with Stage 4A ROP. The fluorescein is well distributed over the
entire vitreous gel. The posterior vitreous cortex is clearly seen but
remains transparent.

Fig. 2. The vitreous base is stained sufficiently, facilitating good
visualization of residual vitreous.

There were no statistical differences between the
two groups in the iatrogenic breaks (P = 0.64>0.05)
and the reattachments rates at 18 months postopera-
tively (P = 0.17>0.05). No infants had systemic
abnormalities intraoperatively or postoperatively. The
degrees of postoperative inflammation were similar
between the groups. No steroid-induced glaucoma
developed postoperatively in the triamcinolone group.

Discussion

The current study suggested that fluorescein may be
more useful than triamcinolone because fluorescein
facilitated clear visualization around the vitreous base
and the fibrovascular tissue. The base of the tractional
retinal detachment was clearly visible and distinguish-
able from the retina, the fibrous tissue, and the stained
peripheral vitreous, making cutting of the vitreous safer.

In the current study, there was no statistical
significance between the groups possibly because of
the small number of patients. However, an 1atrogenic
break in one eye stained with fluorescein resulted from
the instability of the infusion cannula, and we assume
that this break might have occurred during staining

Table 2. Postreattachment at Final Examination

Triamcinolone Fluorescein
Injection Injection
(n = 18 eyes) (n = 27 eyes)
Completely 12 eyes (67) 23 eyes (85)
reattached, n (%)
Partially 4 eyes (22) 4 eyes (15)
reattached, n (%)
Detached, n (%) 2 eyes (11) 0 eyes (0)
Follow-up (range), 32 (15-38) 28 (12-32)

months
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with either fluorescein or triamcinolone, which may
not be related to the vitreous staining.

Three breaks occurred during cutting of the vitreous
stained with triamcinolone, which seemed high;
however, we had anticipated that cutting the vitreous
without staining during the surgery for Stage 4A ROP
would have resulted in more breaks than when using
triamcinolone. In additon, the absence of staining
would not have facilitated cutting of sufficient vitreous
to achieve retinal reattachment in Stage 4A ROP
because the solid and transparent vitreous adheres
firmly to fibrovascular tissue, and it could not be
separated from the retina especially at the vitreous base.

The use of triamcinolone in pediatric cases is
controversial and may carry the risk of development of
endophthalmitis and glaucoma, and the most common
method of staining with triamcinolone in adults is
direct injection into the vitreous." However, fluores-
cein is an ophthalmic angiographic agent that leaks
from fibrous tissue and then stains vitreous, and it is
used in routine evaluations of patients with ROP?
Therefore, in the current study, we evaluated which
agent was more suitable for this surgery.

No allergic reactions developed in any cases in
which fluorescein was used, although such reactions in
adults have been reported.® Therefore, these surgeries
for ROP should be performed with the infants under
carefully controlled general anesthesia. Compared with
the use of triamcinolone, which required several
vitreous injections into each eye, one intravenous
injection of fluorescein eliminated complicated surgical
procedures and reduced the risk of the development of
endophthalmitis and glaucoma.

In addition, angiography confirmed the status and
extent of the ROP preoperatively. Obtaining this

information and a clear full-thickness view using
fluorescein may reduce the incidence of iatrogenic
dialysis and ensure successful surgeries.

Key words: retinopathy of prematurity, early vitreous
surgery, fluorescein, staining, vitreous, triamcinolone
acetonide.
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Clinical Features of Congenital Retinal Folds

SACHIKO NISHINA, YUMI SUZUKI, TADASHI YOKOI, YURI KOBAYASHI, EIICHIRO NODA, AND
NORIYUKI AZUMA

® PURPOSE: To investigate the clinical features and
prognosis of congenital retinal folds without systemic
associations.

® DESIGN: Retrospective observational case series.

® METHODS: The characteristics, clinical course, ocular
complications, and best-corrected visual acuity (BCVA)
of eyes with congenital retinal folds were studied during
the follow-up periods. The affected and fellow eyes were
examined by slit-lamp biomicroscopy, binocular indirect
ophthalmoscopy, and fundus fluorescein angiography.
The parents and siblings of each patient also underwent
ophthalmoscopic examinations. The BCVA was mea-
sured using a Landolt ring VA chart.

® RESULTS: One hundred forty-seven eyes of 121 pa-
tients with congenital retinal folds were examined. Fifty-
five patients (45.5%) were female. The fold was
unilateral in 95 patients (78.5%), and 69 of those
patients (72.6%) had retinal abnormalities in the fellow
eye. The meridional distribution of folds was temporal in
136 eyes (92.5%). The family history was positive in 32
patients (26.4%). Secondary fundus complications,
including fibrovascular proliferation and tractional, rheg-
matogenous, and exudative retinal detachments, deve-
loped in 44 eyes (29.9%). The BCVAs could be
measured in 119 eyes and ranged from 20/100 to
20/20 in 5 eyes (4.2%), 2/100 to 20/200 in 45 eyes
(37.8%), and 2/200 or worse in 69 eyes (58.0%). The
follow-up periods ranged from 4 to 243 months (mean,
79.7 = 58.9 months).

® CONCLUSIONS: These clinical features suggested that
most congenital retinal folds may result from insufficient
retinal vascular development, as in familial exudative
vitreoretinopathy, rather than persistent fetal vascula-
ture. Adequate management of active retinopathy and
late-onset complications, especially retinal detachment, is
required. (Am ] Ophthalmol 2011;xx:xxx. © 2011 by
Elsevier Inc. All rights reserved.)

mis congenital), extending radially from the optic
disc toward the peripheral fundus, was first de-
scribed in 1935 as a rare congenital anomaly."” The
pathogenesis was investigated histologically, and the

ﬁ CONGENITAL RETINAL FOLD (ABLATIO FALCIFOR-
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anomaly was hypothesized to be attributable to persistent
hyaloid vessels leading to a pulled dysplastic retina. In
1955, Reese reported the clinical and pathologic features
of persistent hyperplastic primary vitreous (PHPV).? In
1965, Michaelson* introduced the term “posterior
PHPV,”* and in 1970 Pruett and Schepens® described a
new clinical entity called “posterior hyperplastic primary
vitreous,” the posterior form of PHPV, characterized by
vitreous membranes extending from the disc toward the
peripheral fundus. Those investigators used the term pos-
terior PHPV as a synonym for falciform retinal folds and
the term anterior PHPV as a synonym for the PHPV
described by Reese.> Thus, congenital retinal folds often
were diagnosed as posterior PHPV afterward. The term
PHPV now has evolved to persistent fetal vasculature
(PFV), which usually occurs as a nonheritable set of
vascular malformations affecting 1 eye of an otherwise
normal infant.® However, based on the fundus drawings of
Pruett and Schepens,5 vitreous membranes and retinal
folds were not clearly distinguished. Those authors re-
ported that the vitreous band and retinal folds extended
toward the fundus periphery in various meridians but were
most commonly nasal.” They also described the pleomor-
phism of posterior PHPV and complications such as
microcornea, retinal detachment, vitreous hemorrhage,
cataract, and glaucoma.7 In most cases, posterior PHPV is
unilateral and rarely familial.

In 1969, familial (dominant) exudative vitreoretinopa-
thy (FEVR), a developmental disorder of the retinal
vasculature, was described and suggested to be the possible
origin of congenital retinal folds.® ' Recently, congenital
retinal folds were thought to occur even after birth and
were caused by various infantile diseases such as FEVR,
retinopathy of prematurity (ROP), Norrie disease, incon-
tinentia  pigmenti,, and congenital toxoplasmosis.
However, clinically distinguishing retinal folds without
systemic associations is often difficult, and their pathogen-
esis remains controversial.

We conducted the current study to clarify the clinical
features of congenital retinal folds without systemic asso-
ciations.

METHODS

ONE HUNDRED FORTY-SEVEN EYES OF 121 PATIENTS WITH
unilateral or bilateral congenital retinal folds, diagnosed at
the National Center for Child Health and Development,
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