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Persistent hyperplastic primary vitreous syndrome Spdaies

and features of congenital cataract surgery
and aphakia correction
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Helmholtz National Medical Research Center of Eye Diseases, Moscow, Russian Federation

ABSTRACT

Persistent hyperplastic primary vitreous (PHPV) is a rare, predominantly unilateral congenital eye pathology associated with
delayed reverse development of the hyaloid artery and embryonic vascular membrane of the lens and often co-occurs with
congenital cataract and microphthalmos.

AIM: To develop optimal differentiated tactics for surgical treatment and correction of aphakia in congenital cataract extraction
in children with PHPV.

MATERIAL AND METHODS: Fifty-two children (54 eyes) aged 3—10 months to 1 year and 8 months with unilateral (50 eyes,
92.6%) and bilateral (4 eyes, 7.4%) congenital cataract with PHPV were studied. Grade | microphthalmos was noted in 15 eyes;
grade Il microphthalmos in 9 eyes; a fibrous cord coming from the optic nerve disk in 49 eyes; a persistent vascular bag of the
lens in 12 eyes; posterior synechiae in 9 eyes; a retrolental membrane with vessels and elongated ciliary processes fixed to
it, occupying 1/8 to 1/2 of the area of the posterior chamber of the eye in 16 eyes; and a dislocation of the lens in 2 eyes. The
children were comprehensively examined by biomicroscopy, ophthalmoscopy, biometrics, tonometry, keratorefractometry,
B-scanning, ultrasound biomicroscopy, and color Doppler mapping.

RESULTS: The clinical picture of eyes with congenital cataract in three groups of children, united by the severity of clinical
manifestations of PHPV, was analyzed. Differentiated microsurgical tactics for the removal of congenital cataracts and
indications for implantation of intraocular lenses are described.

CONCLUSION: The clinical picture of PHPV in children with congenital cataracts is characterized by pronounced polymorphism,
indicating the need for a differentiated approach in determining the optimal timing of surgery, surgical tactics, and method of
aphakia correction.

Keywords: congenital cataract; persistent hyperplastic primary vitreous syndrome; phacoaspiration; implantation of an in-
traocular lens.
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CvHApPOM nepBUYHOro NepcucTUpyioLLero
runepnnacTUYeCKoro CTeKNOBUAHOro Tena.
Oco6eHHOCTM XUpPYPruM BPOXXAEHHOU KaTapaKTbl
U KoppeKuumn adakum

T.b. Kpyrnosa, H.C. ErusH

HMWLL rnasnbix 6onesHen uMm. FenbMronbua, MockBa, Poccuiickas ®epepauus

AHHOTALIMA

MepBKUYHOE NepcUCTUpYtoLLee runepniacTudeckoe ctexnosuaHoe Teno (MMNICT) — pefKo BCTpeyaiowascs, NpenMyLLecTBeH-
HO OJHOCTOPOHHSIA BPOXAEHHAA NaTosOrMA rnas, CBA3aHHasa C 3aflepXKKoi 0BpaTHOro pasBuTUA MMaNoUAHOW apTepuu U M-
BproHanNbHOM COCyaMCTOM 000/104KM XpYCTaNMKa M YacTo COYETaLLAACS C BPOXKAEHHON KaTapakTon (BK) u MukpodTanbMoMm.
Lienb. PaspaboTka ontumanbHoi auddepeHLMpOBaHHON TaKTUKM XMPYPru4eckoro neyeHus U Koppekumu adakuv npu yaa-
NEHWM BPOXAEHHOW KaTapaKTbl y [eTel C CMHAPOMOM NMEPBUYHOTO NEpPCUMCTUPYIOLLIEN0 MMMNepnnacTUYECKOro CTEKITOBULHOIO
Tena.

Marepuan u Metogbl. B uccnegosaHum yyacteoBano 52 pebérka (54 rnasa) ¢ ogHocTopoHHew (50 rnas, 92,6%) u aBycTo-
POHHel (4 rnasa, 7,4%) BPoXAEHHOM KaTapakToii ¢ cuHapoMom MMMICT B Bospacte o1 3-10 Mecaues fo 1 roaa 8 Mecsues.
Ha 15 rnasax umenca MukpodTansM | ctenenu, Ha 9 rnasax — MukpodTaneM Il ctenenu, Ha 49 rnasax — QuOpPO3HbINA TAX,
MIYLWMIA OT JMCKA 3PUTENBHOTO HEpBa, Ha 12 rnasax — nepcucTUpYIOLLAs COCYAMCTas CyMKa XpycTanuka, Ha 9 rmasax —
3a[iHe cuHexuu, Ha 16 rnasax — peTpoxpycTanuKoBas MeMbpaHa ¢ cocyaMn U GUKCUPOBAHHBIMU K HEW YILTMHEHHBIMM
LMAMapHBIMU OTPOCTKaMM, 3aHuMarowmumu ot 1/8 no 1/2 nnowapm 3agHen KaMepbl rnasa, Ha 2 rnasax — AMCIoKauus
XpycTanuka. [poBefieHo KOMM/EKCHOe 0bCnef0BaHNe AeTeld, B TOM Yucne 6UoMMKpocKonus, odTanbMocKonus, buoMeTpus,
TOHOMETpWS, KepaTopedpakToMeTpus, B-ckaHnupoBaHue, ynbTpasBykoBas BUOMUKPOCKONUS, LIBETOBOE AOMNIEPOBCKOE KapTy-
poBaHue.

Pe3ynbrartbl. [poaHanu3upoBaHa KIMHWYECKas KapTUHa a3 C BPOXAEHHONM KaTapaKTow B 3 rpynnax aeTei, 06beMHEHHbIX
Mo CTeNeHN BbIPaXEHHOCTM KIMHUYeCKUX nposeneHui cuiapoma MNICT. MpepncTaBneHo onucaHve auddepeHUMpoBaHHOI
MWUKPOXMPYPrUYecKoM TaKTUKW NPY YAaNeHUN BPOXKAEHHOM KaTapaKTbl U NOKa3aHWsA K UMMaHTaLMW MHTPAOKYNSPHBIX JIUH3.
3akntoyeHune. KnuHuyecKas KapTuHa CMHLPOMa NEpPBUYHOMO NMEPCUCTUPYHOLLETO MMMNEPMACTUYECKOrO CTEKNOBUAHOMO Tenla
y [eTel C BPOXKLEHHON KaTapaKTOW XapaKTepu3yeTcsl BbIpaXKEHHbIM MOAMMOPQU3MOM, YTO OnpeaensieT HeobxoaMMocTb
AnddepeHUMpoOBaHHOrO Noaxofa Npu ONpefeneHU ONTUManbHbIX CPOKOB OMepauuu, XMpYPruyeckoi TaKTUKM W MeTofja
KoppeKumn adbakuu.

KnioueBble cnoBa: BpO)KJJ,éHHaFI KaTapaKkTa; CMHAPOM NePBUYHOI0 NepCcUCTUPYIOLLLEro rMnepnnacTu4ecKoro CTeKN0BUAHOIo
Tena; d)aKoachpauMﬂ; UMMNJ1IaHTauUuA MHTpaOKYHFIpHOVI JINH3bI.
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INTRODUCTION

To date, congenital cataract (CC) remains one of the main
causes of blindness and visual impairment, accounting for
17.3% of visual disability among children [1]. CC is a relatively
rare, isolated lesion affecting the eyes. In 65.4%-77.3% of
children, lens pathology co-occurs with other congenital eye
changes, indicating the need for a differentiated approach
to surgical tactics, the method of correction of aphakia
and significantly affects the functional results of treatment
[2-4]. Among congenital pathologies, persistent hyperplastic
primary vitreous (PHPV) is the least studied, the frequency of
which has increased in recent years.

PHPV is a rare, predominantly unilateral congenital eye
pathology associated with delayed reverse development of
the hyaloid artery and embryonic vascular membrane of
the lens and often combined with CC and microphthalmos
[5-7]. Moreover, it is characterized by a heterogeneous
clinical picture with changes in the anterior and posterior
parts of the eye. Difficulties in surgical treatment of CC
in children with PHPV are associated with a pronounced
polymorphism of clinical manifestations and a high risk
of hemorrhagic and exudative proliferative complications
owing to the high volume of surgical intervention: removal
of the lens, retrolental membrane, coagulation of vessels of
the persistent vascular bag of the lens, and separation of
adhesions between ciliary processes and the capsule of the
lens and between the anterior and posterior synechiae [8, 9].

The threat of deprivation amblyopia determines the
need for early surgical intervention in the first months of a
child's life. Moreover, surgical treatment at an early age is
accompanied by serious complications, both during surgery
and in the postoperative period, including hemorrhagic
complications, secondary glaucoma, corneal opacity, retinal
detachment, and phthisis bulbi [10, 11]. This is due to extensive
neovascularization of the iris, the presence of active vessels in
it with remnants of the still full-blooded embryonic vascular
bag of the lens, and extensive vascularization of the hyaloid
commissure. Study findings show that by 6—8 months of a
child’s life, the number of vessels decreases, they partially
desolate, and the commissure becomes thinner.

The optimal method for correcting aphakia in children with
VC is intraocular correction, which requires certain anatomical
conditions, especially in infants. The lack of a standard method
and scope of surgical treatment and correction of aphakia
in CC in children with PHPV and the optimal timing of its
implementation determined the purpose of this study.

Aim: This study aimed to develop optimal differentiated
tactics for surgical treatment and correction of aphakia in the
removal of CCs in children with PHPV.

MATERIAL AND METHODS

The results of surgical treatment of 52 children (54 eyes)
with unilateral (50 eyes, 92.6%) and bilateral (4 eyes, 7.4%)
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CCs with PHPV were analyzed. Grade | microphthalmos was
observed in 15 eyes and grade Il microphthalmos in 9 eyes.
A fibrous cord coming from the optic nerve disk (OND)
was detected in 49 eyes; a persistent vascular bag of the
lens in 12 eyes; posterior synechiae in 9 eyes; a retrolental
membrane with vessels and elongated ciliary processes
fixed to it, occupying 1/8 to 1/2 the area of the posterior
chamber of the eye in 16 eyes; and dislocation of the lens
in 2 eyes.

The age of the children at the time of surgery ranged
from 3-10 months to 1 year and 8 months. Preoperative
examinations were conducted, including biomicroscopy,
ophthalmoscopy, biometry, tonometry, keratorefractometry,
B-scan, color Doppler mapping, and electroretinography.
Ultrasound biomicroscopy was performed to assess the
structures of the posterior chamber of the eye. The tactics
of surgical treatment were determined by the clinical
form of cataract and severity of PHPV. CCs were removed
by phacoaspiration or manual aspiration—irrigation and
viscoaspiration with reparative interventions according to
indications to restore the anterior and posterior chambers of
the eye. Attempts were made to keep the posterior capsule
of the lens intact. In the presence of fibrous layers on the
posterior capsule, they were removed according to the
developed technique (patent 2593357 of Russia, published
on 08/10/2016; issue no. 22), or posterior capsulorhexis
with limited anterior vitrectomy was performed 23-25 G. A
posterior chamber hydrophobic intraocular lens (IOL) was
implanted when indicated. The calculated strength of the
IOL was 27.0-41.0 diopters, and the value of hypocorrection
was 6.0-12.0 diopters, depending on the age of the child.
Additionally, the strength of the implanted I0L ranged from
14.0 to 30.0 diopters.

RESULTS

Overall, 52 children (54 eyes) with CC with PHPV were
observed. Considering the large clinical polymorphism of
this pathology, which requires different surgical tactics,
optimal timing of surgery, and differentiated approaches to
the correction of aphakia, the patients were divided into three
groups according to severity of manifestations of PHPV.

Group 1 (32 eyes) included children with the least
pronounced manifestations of PHPV. The anteroposterior axis
(APA) of the eye corresponded to the age norm or was slightly
reduced by 0.5-0.8 mm (21 eyes). Ultrasound examination
(B-scan and Dopplerography) showed a thin strand up to 1.0
mm in diameter in the depleted hyaloid artery, running from
the OND to the posterior capsule of the lens or breaking off
at different distances from the OND (Fig. 1).

Biomicroscopic examination revealed no changes in the
condition of the posterior chamber of the eye and its angle,
iris, and ciliary processes. The following forms of CCs were
distinguished: full forms on 5 eyes, posterior capsular on
24 eyes, and semi-detached in 3 eyes (Fig. 2).
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Fig. 1. Strain of the desolate hyaloid artery running from the optic
disk to the posterior capsule of the lens. B-scan.

Group 2 (15 eyes) consisted of children with more
pronounced manifestations of PHPV characterized by
an uneven depth of the anterior chamber of the eye and
presence of dilated vessels in the iris, often passing through
a retrolental fibrous membrane occupying 1/8 to 1/2 of the
area of the posterior capsule with elongated ciliary processes
fixed to it at various lengths (Fig. 3).

The full form of VC was observed in 6 eyes, semi-
detached in 7 eyes, and posterior capsular in 2 eyes. In all
the children, the APA of the eye reduced by 1.0-1.5 mm. The
B-scan showed a wide strand of the hyaloid artery, often
defined as prominence in the OND region or occupying the
posterior third of the vitreal cavity.

Fig. 2. Posterior capsular form of congenital cataract. The hyaloid
artery running from the posterior capsule to the optic nerve.

Fig. 4. Anterior variant of PHPV. Semi-detached form of congenital
cataract, persistent lens vascular bag, and iridocapsular fusions.
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Group 3 (7 eyes) consisted of children with the most
pronounced changes in PHPV. The children had a small
anterior chamber caused by an anterior displacement of the
iridolenticular diaphragm. In these children, the following may
be noted: increased intraocular pressure, neovascularization
of the iris stroma with large vessels extending from its
surface to the membrane, presence of iridocorneal and
iridocapsular junctions, and elongated ciliary processes
of varying severity (Fig. 4). Fibrous tissue was visualized
behind the lens, occupying the entire area of the posterior
capsule with elongated ciliary processes fixed to it (Fig. 5).
The atypical form of CC with calcifications was observed in
3 eyes and the semi-detached form in 5 eyes.

The timing of CC removal in children with PHPV varied and
depended on the nature of lens opacity (partial or complete)
and clinical picture of PHPV. In the presence of pronounced
opacity of the lens, which complicates ophthalmoscopy of
the fundus with the risk of developing deprivation amblyopia,
surgical treatment of CC was performed at an early date. A
contraindication to early surgical treatment of CC in the first
months of a child’s life was the presence of vascular activity
of the iris. In such cases, surgical treatment of CC was
performed at a later date as the vessels of the iris desolate.

Surgery of CCs with PHPV is based on the basic standards
of cataract surgery using differentiated tactics, depending on
the form and severity of PHPV and lens opacities. Group 1
exhibited the most optimal PHPV variant, which allowed most
children to perform phacoaspiration of CC according to the
traditional method and allowed creating a reliable capsule
bag necessary for long-term fixation of IOLs in the child’s

Fig. 3. Anterior variant of persistent hyperplastic primary vitreous
(PHPV). Full form is congenital cataract and newly formed vessels
in the iris.

Fig. 5. Persistent hyperplastic primary vitreous. Anterior attachment
of elongated ciliary processes, displacement of the lens.
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growing eye and perform surgery in the first months of the
child’s life. Anterior capsulorhexis was performed with a
traditional technique using a cystotome and vannas tweezers
through a 1.25 mm incision. The rear capsule was preserved.
In the presence of a fibrous film intimately soldered to the
posterior capsule of the lens, its removal (separation from the
posterior capsule) was performed according to the developed
method using viscoelastic. No complications were noted
during the operation and in the postoperative period. In the
presence of residual minor opacities of the capsule, allowing
ophthalmoscopy of the fundus, it was also preserved, and
subsequently, after 2-3 months, an yttrium aluminum garnet
laser posterior capsulorhexis with a diameter of 3—-4 mm
under the I0L was performed, maintaining its normal
anatomical position, which is especially crucial in infants.

In group 2, along with the traditional method of
performing various stages of phacoaspiration, features of
performing anterior capsulorhexis were determined. Opacity
of the anterior capsule with a diameter of 2.5-4.0 mm
was determined in 6 eyes. Therefore, capsulorhexis with a
combined method using vannas tweezers and 25 G vitreal
scissors was performed. In children with pronounced
posterior lenticonus, anterior capsulorhexis was conducted
according to the traditional method, but with a smaller
diameter of 4.0-4.5 mm, which made it possible to safely
implant an I0L into the ciliary sulcus in cases of unintentional
opening of the posterior capsule. The lenticular masses
were removed by phacoaspiration or manual aspiration—
irrigation and viscoaspiration, depending on the clinical form
of CC. Then, a central hole with a diameter of 3.0-4.0 mm
was formed with vannas scissors in a dense retrolental
membrane soldered to the posterior capsule of the lens, and
a limited anterior vitrectomy was performed. In the presence
of vessels, preliminary coagulation was conducted.

In group 3, along with the abovementioned stages of
surgery, reconstructive interventions were performed to
dissect iridocorneal and iridocapsular junctions and form the
anterior and posterior chambers of the eye. Based on the
indications, diathermocoagulation of the vessels of the iris
was performed.

In all three groups, most of the children showed no
complications during surgery and in the postoperative period.
During surgery on 7 eyes (12.9%), children from groups 2
(3 eyes) and 3 (4 eyes) had bleeding from the vessels of
the iris, which was stopped by vascular coagulation and
air injection into the anterior chamber. In the postoperative
period, keratopathy was observed in 9 eyes, with slightly
pronounced iritis with a tendency to form iridocapsular
adhesions, which was stopped by active anti-inflammatory
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therapy with subconjunctival injections of dexamethasone
and gemaza.

Aphakia was corrected with intraocular lenses and, in
isolated cases, contact lenses or glasses. The method of
correction of aphakia and of fixation of I0Ls depended on the
anatomical features of the eye and possibility of forming a
capsule sac. IOL implantation was performed in 44 children
(81.5%): into the capsule sac (35 children, 79.5%) and into
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for intraocular correction were a significant decrease in the
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less (anterior or complete microphthalmos), a decrease in
the eye's APA from the age norm of more than 3.0 mm,
and the presence of elongated processes of the ciliary body
occupying more than % of the circumference of the posterior
chamber of the eye.

The use of differentiated surgical tactics in CC extraction,
considering the nature and severity of clinical manifestations
of PHPV, reduced the frequency of surgical and postoperative
complications, resulted in good anatomical and optical
results, and induced optimal conditions for the development
of the visual analyzer.

CONCLUSION

The clinical picture of PHPV in children with CCs is
characterized by pronounced polymorphism, which indicates
the need for a differentiated approach in determining the
optimal timing of surgery, surgical tactics, and method
of aphakia correction. Indications for implantation of an
intraocular lens and the method of its fixation are determined
based on the anatomical features of the posterior chamber of
the eye in various PHPV variants.
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