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PERSISTENT HYPERPLASTIC PRIMARY VITREOUS:

DIAGNOSIS AND MANAGEMENT

Persistent Hyperplastic Primary Vitreous (PHPV) also known as Persistent Foetal Vasculature
(PFV), is a rare congenital eye disease characterized by failure of involution of the hyaloid vascu-
lature. We have used a multimodal imaging approach with retinal camera, slit lamp biomicrogra-
phy, ultrasonography and anterior and posterior segment optical coherence tomography (OCT) to
demonstrate the pathophysiology of this condition. These investigations have also |played a part in
the improvement of diagnosis and management of this rare disease.
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A 5-year-old girl attended the Orthoptic Department
at the Prince Charles Eye Unit after her parents noticed
an increasing squint, light sensitivity and cloudiness to
the left pupil over the previous six months. There was no
family history of congenital cataracts and the patient was
developing normally. On examination, visual acuities
were 6/6 and PL in her right and left eyes respectively.
Cycloplegic refraction revealed +3,25/~2,00D right and

—12,00D left. Ishihara colour plates were 13/13 in the
right eye. Slit lamp biomicroscopy was normal for the
right eye. The left eye had a dense central homogenous
posterior lens opacity obscuring fundal view (Fig. 1). In-
traocular pressures were 15mm Hg bilaterally.

A multimodal imaging approach was undertaken.
B-scan ultrasonography of the left eye revealed a per-
sistent foetal vessel extending from the optic nerve head

Fig. 1. Colour images illustrating anterior segments of both eyes. Diffuse illumination (A), retroillumination (B) and slit lamp
biomicrography (C) showing a dense homogenous lesion covering the central part of the left posterior capsule
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Fig. 2. Colour and OCT images of both eyes. (A and C) The colour and OCT images of the right eye showing no pathological
features. (B) Colour image of the left fundus revealing a dense greyish stalk (yellow arrows) emanating from the optic nerve
head into the vitreous with tenting of the surrounding retina and dragging of the macula (red arrow). (D) A horizontal scan of the
left macula illustrating drugging of the fovea (yellow arrow) and the fibrovascular tissue (red arrow) overlying the macula which
corresponds to the fibrovascular plaque

to the back of the lens, where a fibro-vascular plaque gave
rise to the previously noted lens opacity. Doppler ultraso-
nography confirmed the absence of blood flow through
the persistent foetal vascular stalk. Biometry showed in-
creased axial lengths of 26.8 mm right and 22.5 mm left.
The clinical examination and imaging demonstrated
the severity and progression of PHPV and provided the
reason for undertaking surgery. A combined left anterior
vitrectomy, lensectomy and intraocular lens insertion was
performed. Following surgery, refractive correction and
patching for a year resulted in increased left eye visual
acuity from perception of light (PL) to 6/60.
Postoperative left fundal examination revealed a white
stalk of a fibrovascular tissue extending from the periph-
eral part of the optic nerve head around 6-8 o’clock (yel-
low arrows), that caused distortion of the surrounding ret-
inal vessels (Fig. 2B). OCT illustrated opaque tissue (red

arrow) on the surface of the macular, corresponding to the
fibrovascular plaque. The fovea was dragged to the optic
nerve head (yellow arrow) and caused structural changes
(Fig. 3).

B-scan ultrasonography of the left eye revealed a
bright hyperechoic signal from the optic nerve head pro-
jecting into the vitreous towards the lens (Fig. 4).

Differential diagnoses. In order to plan the correct
management options, it is important to differentiate
PHPV from retinoblastoma, retinopathy of prematurity,
Coats’ disease, Norrie’s disease, toxoplasmosis, congeni-
tal cataract and other potentially serious conditions.

Based on location, PHPV is divided into three types:
anterior, posterior and combined. Important features of
the anterior PHPV are microphthalmos, leukocoria, stra-
bismus and ambliopia. This type is associated with cata-
ract formation, elongated ciliary processes, development

Fig. 3. Horizontal scans of the fovea of both eyes. The tomography of the right fovea is normal. The scan of the left fovea
showing changes at the choriodal level and also thickening of the central part of the fovea
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Fig. 4. (A) B-scan ultrasonography of the left eye demonstrating a hyperechoic structure in the vitreous extending from the optic
nerve head towards the lens (red arrow). (B) Colour image showing more complete structure of the stalk as compared to the B-scan.

of glaucoma and a retrolental vascular membrane. The
posterior subtype of PHPV is characterized by a remnant
vascular stalk arising from the optic nerve head into the
vitreous. This subtype may be associated with other de-
velopmental abnormalities of the retina, optic nerve head,
macula and vitreous [1].

Treatment. Depending on age, early detection, extent
of ocular involvement, complications (e.g. glaucoma and
progressive retinal detachment, microphthalmos), there
is a wide range of treatment for PHPV. Management of
the anterior PHPV includes observation, medical treat-
ment or surgery. Posterior and combined PHPV, which
may be associated with progressive retinal detachment
or angle-closure glaucoma, is an indication for surgery.
Post-operation visual rehabilitation includes correction of
refractive error and treatment of amblyopia. Management
of PHPV involves collaboration of paediatric ophthal-
mologist, vitreoretinal specialist and an orthoptist [2].

Discussion. We present a case of PHPV involving an-
terior and posterior segments of the eye. The condition
was first described by Algernon Reese in 1955 [3]. PHPV
usually presents as unilateral condition (90%). However,
there is a group of patients (10%) with bilateral manifesta-
tions. About 14% of patients have associated neurological
abnormalities [1]. Based on embryogenesis of the eye, the
hyaloid vascular system starts to form in the first trimester
of gestation. In the third trimester, the embryonic hyaloid
artery undergoes regression. If the involution process of
the primary vitreous and hyaloid vasculature fails by the
time of birth, the foetal vasculature can persist [4, 5]. The
pathogenesis of this condition remains unknown although
it has been recently proposed that a combination of abnor-
mal regulation of apoptosis and atypical timing of gene
expression with irregular levels of growth factors (VEGF,
bFGF and angiopoetin-2) could result in PHPV [6].

The common clinical features of PHPV are leukoco-
ria, microphthalmos, cataract, glaucoma and retinal de-
tachment. It has been previously reported that the most
common diagnostic procedures for confirming PHPV are:

B-scan ultrasonography, computed tomography (CT),
magnetic resonance imaging (MRI), visual evoked poten-
tials (VEP), fluorescein angiography and molecular ge-
netic analysis [7]. Optical coherence tomography (OCT)
has not been applied so far to illustrate the topographical
structure of the macular in PHPV. However, this investi-
gation could have an important diagnostic value for fur-
ther management of patients with PHPV.

Learning points. PHPV is a rare, congenital, usually
unilateral eye condition occasionally associated with sys-
temic abnormalities such as Norrie’s disease. Diagnostic
slit lamp biomicrography, retinography, anterior and pos-
terior OCT and B-scan ultrasonography are of value.

Acknowledgements. We are grateful to the Orthop-
tic Department at the Prince Charles Eye Unit for their
contribution through patient management and Topcon for
their equipment used in our investigation procedures.
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HNEPBUHHE IEPCUCTYIOUE TI'IIEPIVIACTUYHE CKJUIONIOAIBHE TLIO:
JIATHOCTHUKA TA JIIKYBAHHS

Ipuna I'ym, I'etin Xopn, Xacan Ay6i

Oune BijineHHs iMeHi npunna Yapin3a, [ocmitans Kopons Enapna VII
Binozop, 06 ’eonane Koponiecmeo

Ilepsunne nepcucrtytoue rinepruiactuyae ckinoBuane Tno (III'CT), Takok BimoMe SK MEpPCUCTYIoYa BaKyIspH-
3a1ig 3apo/ika OKa, € PIAKICHOI0 BPOKEHOIO0 aHOMAJIIEI0, SIKAa XapaKTepU3yeThCs MPU3YNUHEHHSIM 1HBOJIOLIHHOTO
nporiecy riajoiJHOT BaCKyISIpH3allii.

Mu BHKOpHCTANH MYJIBTUMOAAIBHUN MIAXI] TSI OTPUMAaHHSA ONTUYHHUX 300pa)KeHb 3a JIOMIOMOTOI0 PETHHAIBHOT
KamepH, 010MIKPOCKOTIT, ONITHYHOI KOrepeHTHOT ToMorpadii Ta yiabsTpa3ByKOBOTO 0OCTEIKEHHSI.

[MoeaHaHHs UX IIarHOCTUYHUX METOIHUK JTO3BOJIMIIO HAM MTPOJIEMOHCTPYBATH JIETalbHY aHATOMIIO Ta naTtodiziono-
rito [ITII'CT, npoeectu audepeHIianbHy A1arHOCTHKY, & TAKOK BH3HAYUTH TAKTUKY JIIKYBaHHSI Ta CIIOCTEPEKECHHS B
nepion peadimirarii.

KurouoBi ciioBa: nepsunne nepcucmyloue cinepniacmuyme ckao8uoHe mino, ONMUYHA KoeepeHmHua momozpaqyis,
MIKpoghmanom.

HEPBUYHOE INEPCUCTUPYIOUIEE I'HNIEPIIVIACTUYECKOE CTEKJ/IOBUJIHOE TEJIO:
JAUATHOCTHUKA U JIEYEHUE

Hpuna I'ym, I'etin Xopn, Xacan Ayou

I'maznoe otnenenue umenu [lpuama Yapne3a, ['ocutans Kopomns Dasapmna VII
Bunosop, Obveounennoe Koponescmeo

IlepBuunoe nepcuctupytouiee runepriactTuueckoe creknosuanoe teno (IIIICT), Taxke U3BecTHOE Kak Mepcu-
CTHpYIOIIasi BACKYJIIPU3ALMs 3apObIIIA T1a3a, — peAKast BpOXKIeHHAs aHOMaJIHs, KOTOpast XapaKTepu3yeTcs IpuocTa-
HOBJIEHHEM MHBOJIOLIMOHHOTO IpOIecca THaIOUAHON BaCKyIspU3aIHH.

MBI UCTIONB30BAIM MYJABTUMOJANIBHBIN MOAXOJ JUIS TOJYYEHUS! ONTHYECKUX M300paKeHUH NMPH TOMOIIU PETH-
HaJILHOW KaMepbl, OMOMHKPOCKOIINH, ONITHUYECKON KOTEPEHTHOM TOMOTpau U YABTPa3ByKOBOTO 00CIECIOBAHHSI.

Coueranme 3THX AMAarHOCTUYECKUX METOMK MO3BOJMIIO HAM MPOJEMOHCTPUPOBATH AETATBHYIO aHATOMUIO U Ta-
toduszuosoruto [IIIICT, npoectu quddepeHInanbHy0 JUarHOCTUKY, a TAKXKE ONPEICIUTh TAKTUKY JICYCHUS U Ha-
OJIIOZICHUS B IEPUO]] peadMIInTaINH.

KuroueBble ciioBa: nepsuunoe nepcucmupyrowee sunepniacmuyeckoe Cmekios8uoHoe meio, ONMmuYecKkas Koze-
PEHMHASL MOMOSPAGhUsL, MUKPODMATLM.

Crarrsa Hagivnuia no penaxiii 11.04.2016 p.
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