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ABSTRACT

Objective To analyse outcomes in different forms of
persistent fetal vasculature (PFV).

Methods and analysis Retrospective cohort study at a
university-based practice of children presenting with PFV
between 2011 and 2020. Exclusion criteria was surgical
management outside of our institution and follow-up less
than 1 month. Wilcoxon and Student’s t-tests were used
for statistical analysis.

Results Forty-six eyes of 45 patients presented with PFV
at 16.7+31.3 (median 2.8) months old with 32.6+29.8
(median 22.5) months of follow-up. Types of PFV included:
mild combined anterior-posterior (23 eyes, 50%), severe
combined anterior-posterior (18 eyes, 39%), severe
anterior (3 eyes, 7%), mild anterior (1 eye, 2%) and
posterior (1 eye, 2%). Thirty-two eyes (70%) underwent
PFV surgical correction; lensectomy (13 mild combined),
vitrectomy (3 mild combined), sequential lensectomy then
vitrectomy (3 severe combined), combined lensectomy-
vitrectomy (11 severe anterior or severe combined),

laser retinopexy (1 mild combined). Five eyes required
additional vitrectomy surgery for retinal detachment, fold
or cyclitic membrane. Nine eyes developed glaucoma, six
requiring Intraocular pressure (IOP)-lowering surgery. At
final follow-up, 32 eyes had at least form vision and 6 eyes
were aversive to light. Eight eyes, all which were severe
combined, and four that did not undergo PFV surgery, were
unable to detect light due to phthisis bulbi (7) and optic
nerve hypoplasia (1).

Conclusions Classification of PFV is important in
determining surgical approach with severe cases often
requiring both lensectomy and vitrectomy for optimal
anatomic and functional outcomes.

BACKGROUND

Persistent fetal vasculature (PFV), which is a
result of failed regression of the embryonic
ocular vasculature, causes significant visual
morbidity and accounts for 5% of child-
hood blindness in the USA.' * The majority
of cases are idiopathic and unilateral with
no identified genetic cause. Rare autosomal
recessive mutations in ATOH7 have been
identified in familial non-syndromic bilat-
eral PFV.° * Further, bilateral cases can be
connected to systemic syndromes such as
neurofibromatosis type 2, Aicardi syndrome,
osteoporosis-pseudoglioma syndrome and
chromosomal aneuploidies including trisomy
13, 15 and 18.°!"! PFV can also be associated

Key messages

What is already known about this subject?

» Persistent fetal vasculature (PFV) is classified by lo-
cation as well as severity.

» Many of these eyes require surgical treatment to
optimise visual potential and decrease risk of com-
plications such as retinal detachment and glaucoma.

What are the new findings?

» Classification and severity of the PFV dictates the
surgical approach and visual outcome.

» Mild cases may be managed with observation, len-
sectomy or lens-sparing vitrectomy.

» For severe cases of anterior and combined anterior-
posterior PFV, a combined lens extraction with full
vitrectomy approach was most effective in restoring
anatomy and minimising complications.

How might these results change the focus of

research or clinical practice?

» Careful classification and determination of severity
of PFV is important in managing these challenging
cases.

» A combined approach with anterior and posterior
segment paediatric ophthalmic surgeons is effective
in establishing vision in severe cases of PFV.

with retinopathy of prematurity and other
congenital ocular abnormalities including
Axenfeld-Rieger Syndrome and Peters
Anomaly,"* ™"

PFV is classified by location as well as
severity (table 1) and typically presents as
leucocoria with microphthalmia. Additional
findings include glaucoma, cataract, corneal
opacification, coloboma, retinal fold, retinal
detachment, and spontaneous retinal and
vitreous haemorrhages.”” ' The surgical
approach is primarily guided by the type of
PFV and secondarily by the associated ocular
comorbidities, taking into context the likely
visual potential of the eye, the amount of
amblyopia and refractive management.” '’
Surgery intends to restore anatomy and maxi-
mise vision by establishing the visual axis
and managing complications. Mild cases
of combined anterior-posterior PFV with
minimal obstruction of the pupil may be
observed. However, vitrectomy to sever
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Table 1 Persistent fetal vasculature classification

Mild

Severe

Isolated anterior

posterior pole.
(1 eye (2%) of 1 patient)
Isolated posterior

ciliary processes.

(1 eye (2%) of 1 patient)
Combined
anterior-posterior

processes+cataract.
(23 eyes (50%) of 23 patients)

Retrolental plaque without extension onto ciliary
processes=+cataract. No stalk or attachment to

Stalk or retinal fold with minimal to no optic nerve
or macular distortion. No attachment to lens or

Stalk (with minimal to no distortion of the optic
nerve or macula) connecting posterior pole to
retrolental plaque without extension onto ciliary

Retrolental plaque (often with vessels) with
extension onto ciliary processes+cataract. No
stalk or attachment to posterior pole.

(3 eyes (7%) of 3 patients)

Stalk or retinal fold with optic nerve or macular
distortion. No attachment to lens or ciliary
processes.

(0 eyes)

Stalk (with moderate to severe distortion of the
optic nerve or macula) connecting posterior pole
to retrolental plaque with extension onto ciliary
processes=cataract.

(18 eyes (39%) of 18 patients)

the stalk connecting the posterior capsule and optic
nerve can improve visual function by allowing for axial
lengthening and alleviating posterior pole traction.'®™’
Although there is limited data regarding a lens-sparing
approach, maintaining phakic status in infants and
young children is advantageous from an amblyopia
standpoint.”' ** In cases in which the visual axis is blocked
by cataract or retrolental membrane, the standard of care
is lensectomy.” ** Previous studies have shown that eyes
with isolated anterior PFV have a better prognosis than
eyes with posterior involvement due to the absence of
macular and optic nerve pathology.” *’ **~*° Nevertheless,
in anterior PFV that extends onto and beyond the ciliary
processes, concurrent or subsequent core vitrectomy can
decrease the risk of tractional retinal detachment, but
may be limited by access to a multi-disciplinary surgical
team.”” ** Isolated posterior PFV often presents later, and
surgical involvement may be dictated by retinal traction
or detachment. Although eyes with severe PFV, especially
those with retinal detachment, have poor visual prog-
nosis, surgical intervention may help prevent phthisis and
glaucoma.'” * With the advent of modern surgical tech-
nology, PFV outcomes have improved overall, however,
the rarity of the disease prevents large studies to fully
assess outcomes.'’ ** " The purpose of this study is to
add to the literature our 9-year predominantly surgical
management of PFV and visual outcomes.

METHODS

A retrospective case series identified children younger
than 18 years with PFV whose initial presentation to the
Kellogg Eye Center at the University of Michigan was
between January 2011 and January 2020.

Data collection included age, gender, ocular findings,
type of PFV and visual acuity at presentation. Duration of
follow-up and anatomic status and visual acuity at final
visit were also included. Optotype visual acuity (Allen
figures or Snellen) was attempted on cooperative patients
typically 3 years of age or older. Optotype visual acuity
was converted to LogMAR scale such that 20/200 and
20/20 were equivalent to 1 and 0.1, respectively. Patients

with visual acuity worse than 20/400 were assessed by the
ability to detect count fingers, hand motion or light and
were not converted into LogMAR equivalents. Patients
older than 3 months of age and/or uncooperative with
optotype testing were assessed for ocular preference by
induced tropia test with 10 base down prism. Individuals
younger than 3 months of age were assessed for aver-
sion to light as attentive fix and follow behaviour was
not expected. At final follow-up, stable visual acuity was
defined as within one line of initial optotype visual acuity
or no change in ability to detect count fingers, hand
motion or light. Improvement or decline in visual acuity
was defined as two or more line change from initial opto-
type acuity or a change in ability to detect count fingers,
hand motion or light.

Additionally, information regarding intraocular and
strabismus surgeries, dates of surgeries, surgical proce-
dure details and postoperative complications were
collected. Exclusion criteria were surgical correction
performed outside of our institution, age greater than
18 years at presentation, follow-up of less than 1 month,
or isolated Mittendorf dot or Bergmeister papilla. PFV
was classified clinically by location (anterior, posterior
or combined anterior-posterior) and severity (mild or
severe) (table 1). At the time of initial surgical interven-
tion, all patients underwent examination under general
anaesthesia.

Surgical procedure using the Constellation Vitreoret-
inal Surgical System (Alcon Laboratories, Fort Worth,
Texas, USA) varied depending on ocular pathology and
surgeon preference. Briefly for lensectomy, two 23-gauge
limbal incisions were created for the vitrector hand
piece and infusion port. The lens was removed with the
vitrector. The posterior capsule followed by the anterior
hyaloid were opened and a limited anterior vitrectomy
was performed. For intraocular lens (IOL) placement,
keratometry and axial length were obtained at the time
of surgery and SRK-T lens equation was used to calcu-
late the appropriate power. A foldable 3-piece (MA60AC,
Alcon) or single-piece (SN60WEF, Alcon) lens was chosen
based on position within the sulcus or the capsule. The
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IOL was inserted through a superior scleral tunnel. For
lens-sparing vitrectomy surgery, trocars were placed
through the pars plana following the nomogram recom-
mended by Lemley and Han.”® In aphakic eyes, trocars
were placed just posterior to the limbus and surgery
was performed transpupillary through the same trochar
cannulae. In combined lensectomy-vitrectomy surgery,
both procedures were performed through the same
trocars/incisions. The posterior capsule and retrolental
plaque were removed and in the process the stalk was
severed. Endodiathermy was needed infrequently to
cauterise bleeding hyaloidal vessels. A core vitrectomy
was performed and posterior hyaloid membrane and
cortical vitreous were dissected using aspiration and/or
manual membrane peeling. In cases with severe ante-
rior involvement, the 19-gauge or 23-gauge endoscope
(Endo-Optiks, Little Silver, New Jersey, USA) was used to
visualise the pars plicata, pars plana and ora serrata, iden-
tify posterior extension of the anterior plaque and apply
photocoagulation to the peripheral retina as indicated.

Aphakic eyes were fit with a contact lens. The refractive
target for contact lenses in patients under 2 years of age
was —1.00 to —3.00. After the age of 2 years, the contact
lens refractive target was adjusted to plano and glasses
with a +3.00 bifocal were dispensed. In patients unable
to tolerate a contact lens, a secondary IOL, with a refrac-
tive target based on age, was placed if there was adequate
capsular support. Patching of the preferred eye (amount
per day dictated by age and visual acuity) was recom-
mended for all amblyopic patients. Atropine penalisation
of the preferred eye was used in some patients who did
tolerate or were not compliant with patching.

GraphPad Prism 8 (GraphPad, La Jolla, California,
USA) was used for statistical analyses using Wilcoxon and
Student’s t-tests. The reported p values were two-tailed.
P values of <0.05 were considered statistically significant.

RESULTS

Forty-five patients with PFV initially presented between
January 2011 and January 2020. Median age at presen-
tation was 2.8 months (mean 16.7+31.3 months, range
0.7-138.0 months). Nineteen patients (42%) were women
and 26 (58%) were men. Thirty-three patients (72%)
were Caucasian, seven (15%) were African-American,
four (9%) were Asian and one (2%) was Hispanic. Two
patients had bilateral PFV, and both had confirmed
genetic syndromes. Both eyes of one patient, who had
mucopolysaccharidosis type VII (OMIM #253220) were
included. Only one eye of a patient with Microphthalmia,
Syndrome 12 (OMIM #180220) and Microcornea,
Posterior megalolenticonus, Persistent fetal vasculature
and Coloboma (MPPC) syndrome was included as the
contralateral eye underwent initial surgery at an outside
institution. Six patients with unilateral PFV had systemic
congenital abnormalities (online supplemental table 1).
Two patients had septo-optic dysplasia, both of whom
had optic nerve hypoplasia in the contralateral eye. One
patient with neurofibromatosis type 2 had retina/retinal

pigment epithelium combined hamartomas in both
eyes and an optic nerve glioma in the PFV eye. In three
patients with systemic findings (Goldenhar syndrome,
craniosynostosis and ventricular septal defect/dysmor-
phic features), the fellow eye was normal. One patient
with no systemic abnormalities had MPCC syndrome
in the PFV eye and showed optic nerve hypoplasia and
chorioretinal coloboma in the contralateral eye. Another
patient with unilateral PFV had a history of retinopathy
of prematurity that required laser in both eyes.

Forty-six eyes of 45 patients were included in the
analysis (online supplemental table 2) and there was
a split between right and left eyes (23 eyes each). Mild
combined anterior-posterior PFV was most common
(23 eyes, 50%), followed by severe combined anterior-
posterior PFV (18 eyes, 39%, table 1). Three eyes (7%)
had severe anterior and one eye (2%) each had mild
anterior or mild posterior PFV. At initial presentation,
cataract (30 eyes, 65%) and microphthalmia (16 eyes,
35%) were most frequently associated with PFV (online
supplemental table 3). Due to age and cooperation, only
six patients (six eyes, 13%) were cooperative for optotype
visual acuity testing (LogMAR 0.3+0.2, range 0.2-0.7) at
presentation (online supplemental table 2). Twenty-two
eyes of 22 patients were aversive to light, all of whom were
under 11 months of age including 16 who were under 3
months of age. Nine eyes of nine patients were not aver-
sive to light while seven eyes of seven patients preferred
the contralateral eye by induced tropia test. One eye each
of the two patients with bilateral PFV was the preferred
eye by induced tropia test. Patients who were able to
cooperate for optotype testing were significantly older
(79.9£30.8 months, range 57.1-138 months, p<0.0001)
than the 40 patients who could not complete optotype
testing (7.2+17.4 months, range 0.7-105 months).

Fourteen eyes of 13 patients did not undergo surgery
(table 2). Nine eyes of eight patients had poor visual
potential, seven of which were due to severe combined
anterior-posterior PFV in combination with extreme
microphthalmia and/or chronic retinal detachment.
Two eyes had mild combined anterior-posterior PFV,
but vision was limited either due to corneal opacifica-
tion from mucopolysaccharidosis type VII or combined
hamartoma of the retina/retinal pigment epithelium
and optic nerve glioma due to neurofibromatosis type
2. Surgery was not required due to minimally visually
significant PFV in four eyes of four patients with mild
combined anterior-posterior PFV and one eye of one
patient with mild posterior PFV.

Thirty-two eyes (70% of 46 eyes) of 32 patients under-
went surgery for PFV at 10.1+20.9 months (median 2.4
months, range 0.7-101 months) of age (table 2). Thir-
teen eyes (41% of 32 eyes) of 13 patients all with mild
anterior-posterior combined PFV underwent lensec-
tomy alone. Eleven eyes (34% of 32 eyes) of 11 patients
with either severe anterior PFV (three eyes) or severe
combined anterior-posterior PFV (eight eyes) had
combined lensectomy-vitrectomy. Three eyes (9% of 32
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Mild Mild Severe Severe
anterior n=1 Mild posterior n=1 combined n=23 anterior n=3 combined n=18 Total n=46
(% of n) (% of n) (% of n) (% of n) (% of n) (% of n)

Laser retinopexy 1 eye

(4%)

1 eye
(2%)

Lensectomy-IOL 1 eye

(4%)

1 eye
(2%)

Lensectomy then vitrectomy* 3 eyes

(17%)

3 eyes
(7%)

*Sequential lensectomy then vitrectomy.
tCombined lensectomy/vitrectomy surgery.
I0L, intraocular lens.

eyes) of three patients with severe combined anterior-
posterior PFV had sequential lensectomy then vitrectomy
and three eyes (9% of 32 eyes) of three patients with mild
combined anterior-posterior PFV underwent vitrectomy
alone. One eye (3% of 32 eyes) of one patient with mild
combined anterior-posterior PFV each underwent lensec-
tomy-IOL or laser retinopexy.

Twenty eyes of 20 patients, 63% of the surgical
cohort (20/32 patients), required additional retinal
surgery, glaucoma surgery, other anterior intraocular
or strabismus surgery (2.0+1.4 surgeries/eye, range 1-6,
median 2) during follow-up (table 3). Five eyes, 16% of

the surgical cohort (5/32 patients), all of which initially
either underwent combined lensectomy-vitrectomy or
sequential lensectomy then vitrectomy, required at least
one additional vitrectomy surgery (online supplemental
table 4, 1.6+0.5 vitrectomies/eye, range 1-2, median 2)
for retinal detachment (three eyes), retinal fold (one
eye), cyclitic membrane (one eye) an average of 14.9+24.2
months (range 1.2-58.1 months, median 5.4 months)
after the initial PFV surgery. In our surgical cohort, 25%
(8/32 patients) were diagnosed with glaucoma (online
supplemental table 5). In contrast, 7% (1/14 patients)
were diagnosed with glaucoma in the observation cohort.

Strabismus
Glaucoma (# Additional (# patients
Additional eyes requiring  anterior requiring
retinal glaucoma intraocular strabismus
surgeries surgery) surgeries surgery)

PFV surgery (32 eyes)

Mild combined (17 eyes) 3 eyes (1) 5 eyes 15 patients (8)

Severe combined (11 eyes) 4 eyes 4 eyes (4) 2 eyes

6 patients (1)

No PFV surgery per cent (14 eyes) 0 7 0 43

PFV, persistent fetal vasculature.

=

Khandwala N, et al. BMJ Open Ophth 2021;6:6000656. doi:10.1136/bmjophth-2020-000656


https://dx.doi.org/10.1136/bmjophth-2020-000656
https://dx.doi.org/10.1136/bmjophth-2020-000656
https://dx.doi.org/10.1136/bmjophth-2020-000656
https://dx.doi.org/10.1136/bmjophth-2020-000656

I

Six eyes, all of which underwent surgery for PFV (75%,
6/8 patients), required glaucoma surgery to obtain intra-
ocular pressure control (2.0+0.6 glaucoma surgeries/ eye,
range 1-3, median 2) an average of 33.4+39.1 months
(range 4.4-105.7 months, median 39.5 months) after
the initial PFV surgery. Eight patients had additional
anterior intraocular (non-glaucoma) surgeries (1.2+0.5
surgeries/eye, range 1-2, median 1) for secondary
IOL placement (five eyes), pupilloplasty/synechiolysis
(three eyes), repeat posterior capsulotomy (one eye)
and attempted IOL placement (one eye) (online supple-
mental table 2). Three aphakic eyes required surgery for
posterior capsular opacification, synechiae or membrane
formation while one pseudophakic eye required a pupil-
loplasty. Twenty-nine of the patients had strabismus (19
esotropia, 10 exotropia), nine of which underwent eye
muscle surgery (1.2+0.4 strabismus surgeries/patient,
range 1-2, median 1).

At final follow-up (32.6+29.8 months, range 1.0-108.8
months, median 22.5 months), 42 eyes of 42 patients were
amblyopic due to unilateral disease and had undergone
part-time occlusion and/or atropine penalisation. One
eye with mild posterior PFV had no amblyopia. In the
patient with mucopolysaccharidosis type VII, although
neither eye underwent surgery, the preferred eye had
milder PFV compared with the non-preferred eye. In the
patient with microphthalmia syndrome 12 and bilateral
MPCC, only the preferred eye was included as the non-
preferred eye had undergo initial surgery at an outside
institution. Twenty-two eyes of 22 patients were aphakic,

Open access

6 eyes of 6 patients had IOLs and 18 eyes of 17 patients
were phakic. Of the 18 eyes that were phakic, 14 did not
have surgery, 1 had laser retinopexy and 3 had vitrectomy
alone.

Measurement of visual acuity was limited at presenta-
tion and final follow-up in many of the patients by age,
cooperation and level of vision (online supplemental
table 2). The majority of patients in the study, 91%
(42/46 eyes), showed either improvement or stability of
visual acuity at final follow-up (table 4). Within the PFV
surgical cohort 66% (21/32 eyes) had improvement in
visual acuity, 25% (8/32 eyes) showed stable visual acuity
and 9% (3/32 eyes) displayed worse visual acuity. The
three eyes that had worse vision developed unrepairable
retinal detachments and eventually became phthisical.
Within the cohort that did not undergo surgical manage-
ment for PFV, at final follow-up, 21% (3/14 eyes) had
improved visual acuity, 71% (10/14 eyes) showed no
change in visual acuity and 7% (1/14 eyes) had worsened
vision. At final follow-up, 12 eyes of 12 patients cooper-
ated for optotype testing (online supplemental table 6,
LogMAR 0.5+0.3, range 0.1-1.1, median 0.3). Eight of
these 12 eyes were phakic (LogMAR 0.3+0.1) and had
significantly better vision (p=0.004) than the four eyes
(LogMAR 0.8+0.4) that were aphakic (two eyes) or pseu-
dophakic (two eyes). Thirty-three patients (34 eyes) were
unable to complete optotype testing. Six eyes were aver-
sive to light and two eyes were able to count fingers at 4-8
inches. Eighteen eyes of 18 patients were able to fix and
follow, with 16 of the patients showing a preference for

Improved vision

Stable vision Worse vision Total

Mild posterior

1 eye 1 eye

2 eyes

Severe combined

4 eyes 1 eye 7 eyes

Lensectomy or lensectomy-IOL
Mild anterior
Mild combined

1 eye
9 eyes

1 eye

4 eyes 13 eyes

Lensectomy then vitrectomy

Severe combined 1 eye

2 eyes 3 eyes

Severe anterior 3 eyes

Total 24 eyes
No PFV surgery per cent (14 eyes) 21
PFV surgery per cent (32 eyes) 66

3 eyes

18 eyes 4 eyes 46 eyes
71 7
25 9

IOP, intraocular lens; PFV, persistent fetal vasculature.
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the contralateral eye. Eight eyes were unable to detect
light due to phthisis bulbi from chronic retinal detach-
ment (seven eye) and optic nerve hypoplasia (one eye).

DISCUSSION

PFV is a significant cause of childhood blindness due to
both the primary anatomic malformations and secondary
complications such as retinal detachment, glaucoma and
amblyopia.” '® We describe our experience with PFV over
a 9-year period assessing medical and surgical manage-
ment and anatomic and functional outcomes in these
complex eyes.

While over 90% of cases are sporadic and unilateral,
there are rare cases of bilateral PFV which are typi-
cally associated with genetic syndromes.'® Of note, our
study included two patients (4%) with bilateral PFV.
One patient had mucopolysaccharidosis type VII, an
extremely rare form of mucopolysaccharidosis due to
B-glucuronidase deficiency that often causes prenatal or
perinatal death.”” Mucopolysaccharidosis type VII has
not been previously correlated with PFV, thus it is unclear
whether this ocular anomaly was coincidental or due to
early fetal glycosaminoglycan deposition within the eye.
The second patient had microphthalmia, syndrome 12,
which is due to retinoic acid receptor beta mutations.”™
Our patient also had a constellation of ocular findings
known as MPPC, which is a very severe form of microph-
thalmia and PFV where the lens is posteriorly displaced
and occupies the majority of the vitreous cavity.” Another
patient also had MPPC of one eye, while the contralat-
eral eye showed optic nerve hypoplasia and peripheral
chorioretinal coloboma. To date, this patient does not
have systemic findings or a genetic diagnosis. Further,
there are no confirmed genetic mutations associated with
MPCC showing that additional studies are required on
this severe eye abnormality. It is important to note that in
addition to these three cases, five patients with unilateral
PFV had systemic findings including neurofibroma-
tosis type 2, septo-optic dysplasia, Goldenhar syndrome,
craniosynostosis and ventricular septal defect. While
many of these diseases have been previously associated
with PFV, this serves as a reminder that even in unilateral
cases, systemic diagnoses and contralateral eye findings
should be investigated.'’**!

The decision for surgical management is based on
patient age and visual prognosis as dictated by the type
of PFV and associated macular and optic nerve abnor-
malities. Age at presentation has been shown to be a
significant predictor of visual outcome, with previous
reports demonstrating that early intervention leads
to improved visual acuity.” * While the average age of
patients who underwent surgical management in our
cohort was 10.1+20.9 months, the median age was 2.4
months which is within the timeframe of critical visual
development (6-10 weeks). Further, 23 of the 32 eyes
undergoing surgery before 6 months of age, of which
at final follow-up, 15 showed improved vision, 5 had
stable vision and 3 had worse vision. Of the nine eyes

who underwent surgery, there were two outliers who
presented late (5 and 8 years of age) with mild ambly-
opia and subsequently underwent lens-sparing surgery
for mild combined anterior-posterior PFV. Further,
despite the higher mean age at surgery, our postoperative
visual outcomes were comparable to a handful of studies
in which at least 30 eyes with PFV underwent surgical
intervention at mean ages between 2 and 3 months
(table 5).1920%0

The type of PFV is a critical consideration in manage-
ment. The majority of cases in many reports and in
our series involve both the anterior and posterior fetal
vasculatures.'’ ** ** % % Mild cases of combined PFV
are characterised by a stalk with minimal optic nerve
distortion that connects to the posterior capsule. In our
study, the presence of a visually significant cataract or
traction on the posterior pole dictated whether surgery
was required. Based on this criteria, four eyes with mild
combined anterior-posterior PFV did not require surgical
management. An additional three eyes underwent lens-
sparing vitrectomy to relieve traction and one eye had
laser retinopexy. Sparing of the lens in cases where there
is not a visually significant cataract prevents aphakic/
pseudophakic anisometropia as well as amblyogenic
loss of accommodation.”’ ** Certainly in our study, these
three phakic patients had visual acuities of 20/40-20/60
at final follow-up. Other studies have also employed lens-
sparing vitrectomy, however, visual outcome data in these
patients is limited as this is often a small subgroup of PFV
(table 5).9%°% Nevertheless, It is important to note that
even with segmentation of the stalk, there may be astig-
matic anisometropia from non-cataractous lens distortion
that must be managed to treat amblyopia. Mild combined
anterior-posterior PFV with a visually significant cataract
is most commonly managed through lensectomy+IOL
by an anterior segment surgeon or paediatric ophthal-
mologist.”> * ™ ** In the majority of these cases, the
visual potential is favourable.” * ** * However, unilat-
eral aphakia and pseudophakia are highly amblyogenic,
and so persistent and steadfast amblyopia management
is required to attain 20/40 or better visual acuity.”” **
Similar to previous reports, in our study 3 of 14 eyes with
mild combined anterior-posterior PFV which underwent
lensectomy+IOL had visual acuity of 20/200 or better
and only one had visual acuity of 20/40.% * %% %

Severe PFV presents a more complicated problem due
to inherent anterior and posterior abnormalities which
predispose these eyes for retinal complications and glau-
coma.In addition, involvement of the optic nerve and
macula are associated with worse outcomes.'””" **> Due
to these inherent congenital abnormalities, electrophysi-
ology has been used to predict visual potential, and thus
identify eyes in which surgery may not be beneficial.*’ As a
practice, we do not routinely conduct preoperative visual
evoked potential testing, as there may be inaccuracies due
to the age and inherent immaturity of the visual system in
young infants.”” Instead we base the decision to perform
surgery in these severe cases on the eye anatomy, initial
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vision, status of the contralateral eye and parental desire.
Observation is an option especially in cases where there
is a closed funnel retinal detachment, severe optic hypo-
plasia and a normal contralateral eye. However, as the
majority of these eyes, without intervention, eventually
lose all vision from retinal detachment or glaucoma, we do
tend to have a more aggressive approach.’**" Of course
this pro-surgical avenue requires in-depth discussion with
the parents in order to manage expectations regarding
visual outcomes and need for multiple surgeries. In our
study, of the 18 eyes with severe combined PFV, surgery
was not recommended for 7 eyes. In this observational
cohort at final follow-up, 57% (4/7 eyes) were unable
to detect light, of which three of these eyes (43%) had
phthisis from retinal detachment. In contrast, at final
follow-up in the 11 severe combined PFV eyes that under-
went surgical intervention, 27% (3/11 eyes) were unable
to detect light due to phthisis bulbi. While surgical
management of combined severe PFV poses challenges
due to the risk of postoperative complications, similar
to our results, previous studies have noted successful
improvement in visual outcomes.”” ** Soheilian et alnoted
significant improvement in visual acuity in patients with
combined PFV (OR 7.9, p value =0.07), possibly explained
by anatomically successful retinal surgery, proper optical
correction and amblyopia therapy.”” In addition, Mittra et
al noted that 71% of patients presenting with combined
PFV experienced improvement in final visual acuity of
20/300 or better. "

Previous studies have demonstrated modest results
with lensectomy+vitrectomy, which may be performed
from a pars plana or limbal approach.'” * * * Our
management for severe anterior and severe combined
anterior-posterior PFV  was typically a combined
lensectomy-vitrectomy surgery coordinated between
paediatric anterior segment and retina specialists.
The lens was first removed from an anterior approach,
followed by a limbal vitrectomy which focused on careful
inspection of the peripheral retina and segmentation of
a stalk if present. This approach has also been success-
fully employed by other groups (table 5) . ** % It is not
uncommon for retrolental plaques to extend beyond
the ora serrata causing traction and detachment of the
peripheral retina.'”* Due to this we often employed the
endoscope to visualise the pars plana and pars plicata to
rule out posterior plaque extension and retinal traction.
In some cases, retrolental plaque demonstrated focal to
extensive posterior extension, leading to anterior retinal
dragging and tenting of the retina over the pars plana and
pars plicata. Endoscopic-guided vitrectomy in these cases
reduces the rate of iatrogenic retinal breaks and intraop-
erative and postoperative retinal detachment. Endoscopy
also allows the application of laser photocoagulation
to the far periphery to surround focal retinal tractions
and defects as needed.” Lack of adequate visualisation
and treatment of the peripheral retina predisposes these
eyes for retinal detachments complicated by retinal dial-
yses and proliferative vitreoretinopathy. The combined

lensectomy-vitrectomy approach with anterior and poste-
rior surgeons is advantageous over pars plana lensectomy
and vitrectomy in that it often allowed for maintenance
of capsular support for a future IOL. However, these eyes
require close monitoring as there can be postoperative
contracture of the remnant cyclitic/peripheral retinal
membrane and capsule resulting in pupil constriction
and in some cases tractional retinal detachment, iris
bombe and glaucoma.'”*" * In our cohort, with this coor-
dinated approach, 1 of the 11 eyes had worse vision due
to an irreparable retinal detachment, while 10 of the eyes
showed improved or stable vision at final follow-up. Like
ours, other studies which used coordinated lensectomy-
vitrectomy surgery for PFV, also employed other surgical
approaches (table 5). Nevertheless, there is a lack of
visual and anatomic outcomes based on different surgical
approaches in these prior reports. Thus, more studies
focused on this coordinated approach are needed to
verify that the effectiveness of establishing vision in these
severely affected eyes that would otherwise likely be
completely blind.

The advantage of the combined lensectomy-vitrectomy
over sequential lensectomy then vitrectomy is less
scarring by using the same incisions/ports and fewer
exposures to general anaesthesia. In our series, the
sequential surgeries in three eyes were not preopera-
tively planned, but due to the unanticipated finding that
there was greater posterior segment involvement after
lens removal. Similarly in Karacorlu et al, seven eyes first
underwent lensectomy and then were referred to the
retinal group for vitrectomy.”’ In our cohort, this recat-
egorised these three eyes from mild combined to severe
combined PFV and necessitated subsequent vitrectomy
which was performed within 2 weeks in two eyes. The
third patient was lost to follow-up and vitrectomy was not
completed until over a year later. Unfortunately, two of
these eyes were phthisical at final follow-up. In Karacorlu
et al, information regarding time between lensectomy
and vitrectomy as well as visual outcomes in this subgroup
are not reported. Thus, it is difficult to determine
whether sequential surgeries, at least in our hands, had
worse anatomic and visual outcomes compared with the
combined lensectomy-vitrectomy.

Additional complications associated with PFV include
retinal detachment and glaucoma. While mild anterior
and mild combined PFV rarely have retinal complica-
tions, severe PFV are associated with vision compromising
optic nerve and macular abnormalities as well as retinal
detachments and folds.'” *** In our cohort, 16% of eyes
which underwent PFV surgery (5/32 eyes), all with severe
PFV, developed postoperative retinal detachments or
tractional folds (following initial surgical intervention)
that required additional vitrectomy. Three of these eyes
had anatomic success and vision remained stable, while
two became phthisical. Another eye developed an intra-
operative irreparable retinal detachment at the time of
initial vitrectomy and ultimately also developed phthisis.
Our rate of postoperative retinal complications and
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phthisis is similar to other studies where these ranged
from 5%-21% to 8%-23%, respectively (table 5).'? % *%
Thus, it is important to carefully monitor for postopera-
tive retinal complications in eyes with PFV.

Glaucoma is a well-recognised complication of PFV and
elevated intraocular pressure is often multi-factorial given
early lens removal and additional congenital abnormali-
ties.”* * °! Glaucoma following cataract surgery (GFCS)
is associated with early cataract removal, with the highest
rates in eyes that have undergone surgery before 3
months of age.”*”* However, previous studies have found
no difference in the rate of glaucoma in aphakic eyes with
or without PFV.** Studies have demonstrated that unlike
primary congenital glaucoma, medical therapy can be
effective in over 50% eyes with GFCS.”' *> However, angle
surgery has a lower success rate which is likely due to the
different pathologies in eyes with congenital cataracts
compared with primary congenital glaucoma.”® " In our
cohort, 20% (9/46) eyes were diagnosed with glaucoma,
with the rate higher in the PFV surgery cohort (25%,
8/32 eyes). This rate of glaucoma is higher than many
of the previously published studies (table 5). This may
be due to differences in the severity of PFV within the
different reports, although these reports do not give
specific details regarding which eyes developed elevated
intraocular pressure.'’ *’#* *" In our study, six of the nine
eyes with glaucoma required surgery. Trabeculotomy was
successful in one eye which had mild combined PFV. All
eyes with severe forms of PFV and glaucoma also had
microphthalmia, and required glaucoma drainage devic-
estcyclophotocoagulation to achieve Intraocular pressure
(IOP) control. Few studies have specifically looked at
the management of glaucoma in PFV, but rather catego-
rise this with GCFS. A recent study showed that Ahmed
glaucoma drainage devices were less successful and had
a higher rate of complications in PFV compared with
GCFS without PFV.”® In our study, Baerveldt glaucoma
drainage devices were used in four eyes while an Ahmed
was placed in one eye. Additional studies are required to
better assess effective management of glaucoma in these
severe PFV eyes.

The strengths of our study are the relatively high
number of patients given the rarity of PFV. Limitations
include the retrospective nature of the case series, vari-
able disease severity at presentation, variable length
of follow-up, and lack of control population. Further,
although the study included 45 patients, 32 of whom
underwent surgery for PFV, the total number of eyes in
each surgical category is small. A prospective trial with
greater volume of patients is difficult due to the rarity of
PFV, although a multi-centre collaborative study would
address this problem.

In conclusion, we reviewed our experience with PFV.
While 70% of eyes underwent surgical correction for
PFV, itis important to note that some eyes do not require
surgery either due to non-visually significant findings or
poor visual potential. For eyes with visually significant
findings, classification of PFV is critical for determining

proper surgical management. While mild cases of PFV
may be managed with lensectomy or vitrectomy alone,
severe cases typically require both lensectomy and vitrec-
tomy. In our hands, a combined lensectomy-vitrectomy
surgical approach was most effective in establishing
vision in these complex cases. Surgical management of
PFV, particularly in cases of significant posterior involve-
ment, may have limited outcomes due to abnormal
neuroretinal anatomy and postsurgical complications,
including retinal detachment and glaucoma. In addition,
the majority of these eyes also require appropriate treat-
ments for amblyopia and strabismus to maximise visual
potential. Our study provides additional information that
paediatric ophthalmologists and retinal specialists can
use during their consultation with the parents and guide
the discussion of the meticulous management of PFV.
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