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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 I microphthalmos was noted in 15 eyes; 
grade II 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.
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Синдром первичного персистирующего 
гиперпластического стекловидного тела. 
Особенности хирургии врождённой катаракты 
и коррекции афакии
Т.Б. Круглова, Н.С. Егиян 
НМИЦ глазных болезней им. Гельмгольца, Москва, Российская Федерация

АННОТАЦИЯ
Первичное персистирующее гиперпластическое стекловидное тело (ППГСТ) — редко встречающаяся, преимуществен-
но односторонняя врождённая патология глаз, связанная с задержкой обратного развития гиалоидной артерии и эм-
бриональной сосудистой оболочки хрусталика и часто сочетающаяся с врождённой катарактой (ВК) и микрофтальмом. 
Цель. Разработка оптимальной дифференцированной тактики хирургического лечения и коррекции афакии при уда-
лении врождённой катаракты у детей с синдромом первичного персистирующего гиперпластического стекловидного 
тела.
Материал и методы. В исследовании участвовало 52 ребёнка (54 глаза) с односторонней (50 глаз, 92,6%) и двусто-
ронней (4 глаза, 7,4%) врождённой катарактой с синдромом ППГСТ в возрасте от 3–10 месяцев до 1 года 8 месяцев. 
На 15 глазах имелся микрофтальм I степени, на 9 глазах — микрофтальм II степени, на 49 глазах — фиброзный тяж, 
идущий от диска зрительного нерва, на 12 глазах — персистирующая сосудистая сумка хрусталика, на 9 глазах — 
задние синехии, на 16 глазах — ретрохрусталиковая мембрана с сосудами и фиксированными к ней удлинёнными 
цилиарными отростками, занимающими от 1/8 до 1/2 площади задней камеры глаза, на 2 глазах — дислокация 
хрусталика. Проведено комплексное обследование детей, в том числе биомикроскопия, офтальмоскопия, биометрия, 
тонометрия, кераторефрактометрия, В-сканирование, ультразвуковая биомикроскопия, цветовое доплеровское карти-
рование.
Результаты. Проанализирована клиническая картина глаз с врождённой катарактой в 3 группах детей, объединённых 
по степени выраженности клинических проявлений синдрома ППГСТ. Представлено описание дифференцированной 
микрохирургической тактики при удалении врождённой катаракты и показания к имплантации интраокулярных линз. 
Заключение. Клиническая картина синдрома первичного персистирующего гиперпластического стекловидного тела 
у детей с врождённой катарактой характеризуется выраженным полиморфизмом, что определяет необходимость 
дифференцированного подхода при определении оптимальных сроков операции, хирургической тактики и метода 
коррекции афакии.

Ключевые слова: врождённая катаракта; синдром первичного персистирующего гиперпластического стекловидного 
тела; факоаспирация; имплантация интраокулярной линзы. 
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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%) 

CCs with PHPV were analyzed. Grade I microphthalmos was 
observed in 15 eyes and grade II 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 IOL 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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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.

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. 1. Strain of the desolate hyaloid artery running from the optic 
disk to the posterior capsule of the lens. B-scan.

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

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

Fig. 4. Anterior variant of PHPV. Semi-detached form of congenital 
cataract, persistent lens vascular bag, and iridocapsular fusions.

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 IOL 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 IOL 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 

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 IOLs 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 
the ciliary sulcus (9 children, 20.5%). The contraindications 
for intraocular correction were a significant decrease in the 
volume of the posterior chamber of the eye and capsule 
sac of the lens with a corneal diameter of 9.0–9.5 mm or 
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 ½ 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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