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Summary

Pediatric glaucoma is a term that encompasses several forms of congenital glaucoma and types of secondary glaucoma that
differ in etiology, pathogenesis, and clinical presentation. Surgical treatment is the main method of IOP reduction in pediatric
glaucoma. To date, no uniform method of surgical treatment of infantile glaucoma has been proposed, which makes the search
for adequate methods of surgical intervention in this pathology most urgent.

The aim of this work was to evaluate the efficacy of surgical treatment of primary congenital infantile glaucoma in children.

Material and methods. In the eye department of the clinic of the Tashkent Pediatric Medical Institute, the effectiveness of the
method of surgical intervention in children from 3 to 10 years old with primary congenital infantile glaucoma was evaluated.
Examined— 20 patients (40 eyes). Of these, 5 patients (10 eyes) entered the advanced stage, 10 patients (20 eyes) entered the far
advanced stage, and 5 patients (10 eyes) entered the terminal stage, respectively. The patients underwent standard ophthalmological
examination. The state of the optic nerve was investigated by optical coherence tomography Stratus OCT-3000 (Carl Zeiss
Meditec), the visual fields —in 10 (20 eyes) patients aged over 8 years using standard automated and computer perimetry (SAP).

Conclusions of the bioethical commission: This article evaluates the effectiveness of the method of surgical treatment of
primary congenital infantile glaucoma in children. And gives specific results of different operations at different stages of primary
congenital infantile glaucoma. Surgical treatment was chosen according to the degree of goniodysgenesis and the stage of the
disease, which showed a satisfactory result in stabilizing the glaucoma process.

Statistical analysis method using Microsoft Excel and SPSS programs was used for processing the results of the
ophthalmological study. Differences between the mean values (M+g) were considered reliable at P<0.05.

Results and Discussion. All patients underwent surgical treatment, depending on the severity of morphometric changes
in the anterior chamber angle, and in the postoperative period with an interval of 6 months — a course of neuroprotective
therapy. According to the examinations, children with primary infantile glaucoma in advanced stage underwent non-penetrating
deep sclerectomy in 10 eyes, with extensive —in 20 eyes and with terminal —in 10 eyes — sinusotrabeculotomy ab externo,
sinusotrabeculectomy. In 2 eyes in the terminal stage, filtering surgery was performed according to the proposed method. Thus,
the above methods of surgery reduce the number of intra- and postoperative complications by 12.5%, avoid reoperations, reduce
1IOP in 12.3% of cases, increase visual acuity by 0.15 compared to the original.

Conclusion. The above methods of surgical treatment were chosen according to the degree of goniodisgenesis and the stage
of the disease, which showed a satisfactory result in stabilizing the glaucoma process.

Key words: Primary congenital infantile glaucoma, surgery,; anterior-posterior axis of the eye; primary congenital glau-

coma, ocular rigidity, optic disc excavation; myopia; intraocular pressure.

Relevance

Pediatric glaucoma is a term that encompasses several
forms of congenital glaucoma and types of secondary
glaucoma that differ in etiology, pathogenesis, and clinical
presentation [7,8,15,16]. Juvenile open-angle glaucoma
(JOAQG) is a form of open-angle glaucoma diagnosed in
individuals older than 3 years and younger than 40 years of
age. It is characterized by more severe elevations in intraocular
pressure (IOP) and rapidly progressive visual field loss
compared to adult primary open-angle glaucoma (POAG).
Infantile (so-called delayed congenital) glaucoma manifests
at the age of 3-10 years. Its pathogenesis and inheritance are
similar to those of true congenital glaucoma. Gonioscopy
shows signs of goniodysgenesis, but less pronounced than in
true congenital glaucoma. The ophthalmotonus is increased,
but the size of the cornea and globe are not altered, which is
associated with greater scleral strength and resistance to IOP
elevation compared to young children [7,3,25,9].

As glaucoma progresses, optic disc excavation (D/E)
increases and visual function decreases [23]. Due to the
high rate of disability in children with infantile glaucoma,
the study of the pathogenesis of this severe congenital
disease and the mechanisms of visual impairment is an
important task in pediatric ophthalmology. Glaucomatous
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optic neuropathy (GON) in this disease is defined by
a combined compressive effect of elevated IOP on the
membranes, optic nerve and other ocular structures,
causing their stretching, deformation and dystrophy. As
infantile glaucoma develops and progresses, there are
increasing changes in the optic nerve and retina, and
morphologic abnormalities occur in all structures [5,3].
Surgical treatment is the main method of IOP reduction
in pediatric glaucoma. To date, no uniform method of
surgical treatment of infantile glaucoma has been proposed,
which makes the search for adequate methods of surgical
intervention in this pathology very urgent [6,23].

Aim. The aim of the work was to evaluate the efficacy
of surgical treatment of primary congenital infantile glau-
coma in children.

Materials and methods. We studied 20 patients (40
eyes), boys 14 (70%) and girls 6 (30%) aged 3-10 years
old with primary infantile glaucoma at the eye department
of the clinic of Tashkent Pediatric Medical Institute. Diag-
nosing was guided by the classification of N. A. Kachan,
T. K. Toikulieva [9,20], children were divided into stages
of ocular disease as follows: advanced stage—5 (10 eyes),
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very advanced stage — 10 (20 eyes), terminal stage — 5 pa-
tients (10 eyes). Primary infantile glaucoma was associated
with various degrees of myopia in 7 patients (14 eyes).
Pigment dispersion syndrome was diagnosed in 1 patient
(2 eyes). Anatomical classification of anterior chamber
angle (AAC) according to Jr. Hoskins clinically determined
anatomical defects of AAC development in patients [11].
All patients underwent surgical treatment and a course of
neuroprotective therapy every 6 months for 1.5 years in
the postoperative period [19].

Once a child is diagnosed with glaucoma, the goal is
to provide lifelong vision if possible. Medications are an
important part of management; they are usually the first
line of treatment for most glaucomas, they temporize IOP
control prior to surgery, for example in primary congenital
glaucoma (PCG), and they are often required as adjunctive
therapy after partially successful surgery for IOP control
[17,22]. However, surgery is the mainstay of treatment for
childhood glaucoma and is often unavoidable in a child’s
lifetime [4,15].

Recognition of the importance of measuring the impact
of disease, disability and treatment from the patient’s
perspective has led to the development and evaluation of
patient-reported outcome measures and patient-reported
experience measures for use in pediatric ophthalmology
[12,2], but there is a paucity of vision-specific instruments.
It is hoped that the fact that patient-reported assessment of

the impact of disease has developed a high profile in health
service planning and policy in some countries will lead to
increased funding for this research [13,24,14,1].

Patients underwent a standard ophthalmic examination.
The condition of the optic nerve was examined by optical
coherence tomography Stratus OCT-3000 (Carl Zeiss
Meditec), visual fields—in 10 (20 eyes) patients older than 8
years by standard automated and computer perimetry (SAP).

Statistical analysis using Microsoft Excel and
SPSS programs was used to process the results of the
ophthalmologic study. Differences between means (M+oc)
were considered reliable at P<0.05.

Results and discussion. The study showed that
the average visual acuity of the patients before surgery
was 0.3£0.56. IOP was 26.8+2.01 mm Hg in advanced
glaucoma, 28.8+1.01 mm Hg in very advanced glauco-
ma, and 34.01+1.53 mm Hg in end stage glaucoma. The
average anteroposterior dimension (APD) of the eye was
23.6+1.2 mm in the advanced stage, 24.64+2.1 mm in the
most advanced stage, 25.742.2 mm in the final stage. On
gonioscopy: isolated trabeculodysgenesis was found in 10
eyes (25%) in the advanced stage, anterior iris attachment
in 20 eyes (50%) and posterior iris attachment in 10 eyes
(25%) in the most advanced stage. Optic disc excavation
(D/E) was 0.4+0.05 in advanced stage, 0.7+0.1 in advanced
stage and 0.954+0.002 in terminal stage (Table 1).

Table1

Biometric parameters of eyes at different stages of infantile glaucoma before surgical treatment (M*o)

Stages Development Fare gone Terminal
indicator (n=10) (n=20) (n=10)

P, (mmHg. 26,8+2,01 28,8+1,01 34,01£1,53

APD (mm) 23,6+1,2 24,6421 25,742 2Mm

D/E 0,5+0,05 0,7+0,1 0,950,002

P <0,05 <0,05 <0,005

n — number of eyes

Patients with advanced stage primary congenital
infantile glaucoma underwent non-penetrating deep
sclerectomy in 10 eyes. In our opinion, such a procedure
is appropriate for the advanced stage of primary congenital
infantile glaucoma because it improves the outflow of
aqueous humor through the uveoscleral pathway under
the conjunctiva. In 20 eyes in the advanced stage and in
10 eyes in the terminal stage, a combined filtration surgery
was performed: sinusotrabeculotomy ab externo and
sinusotrabeculectomy, while the aqueous humor is absorbed
into the supraciliary space through the opened trabecular
meshwork. A filtering operation was performed on 2 eyes
at the terminal stage according to the method we proposed:
sinusotrabeculotomy, sclerectomy, cycloretraction with
autoscleral drainage (Patent for the invention “Method of
surgical treatment of congenital glaucoma” No. IAP 04890
dated 12.05.2014). In our opinion, this method is most
indicated in the terminal stage, as it improves the outflow
of aqueous humor through the trabecular network, the
uveoscleral pathway into the intrascleral space and under
the conjunctiva, and autoscleral drainage prevents scarring
of the outflow pathways.

We observed the following intraoperative
complications: partial hyphema in 5 (12.5%) eyes with
advanced and end-stage glaucoma; vitreous prolapse
and choroidal detachment in 2 (5%) eyes with end-stage
glaucoma. Partial hyphema resolved after 4 days and
choroidal detachment resolved after 6 days.

After surgery, IOP indicators were maintained for
6-18 months in eyes with advanced stage in the range
of —21.8 + 0.9 mmHg, with advanced stage —23.1 +
0.2 mmHg, with final stage —25.2 + 2.1 mmHg.

With optical coherence tomography (OCT),
morphometric data of the optic nerve head (ONH) showed
that retinal tomography is a sensitive method for early
diagnosis (indicator of neuroretinal rim area and volume)
of primary infantile glaucoma, especially with an initial
and unstable IOP elevation. In the case of a combination
of primary infantile glaucoma and myopia, the degree of
damage to the OD may be underestimated, so the use of
OCT is informative and highly suggestive.

For dynamic observation of retinal and OD changes,
we used a glaucoma damage likelihood scale (DDLS) [21].
After surgery for 6-18 months, morphometric indicators of
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the OD showed an increase in the ratio of excavation area
to disc area (0.35+0.09) in 7 (17.5%) eyes, and a decrease
in the neuroretinal rim area (0.12+0.013 mm?2) at the final
stage. In 26 eyes (65%), the excavation area decreased
(0.153+0.003 mm?2) and the neuroretinal rim volume
increased (0.08+0.005 mm3).

In 10 patients (20 eyes) over 8 years of age, during 6-18
months after surgery, we were able to evaluate visual field
indicators using static automated perimetry (SAP) in the
threshold strategy phase within 300 from the fixation point.
In the advanced stage of infantile glaucoma with tolerable

IOP, the number of normal perceived points increased by 10
(25%) eyes to 16, in the advanced stage by 10 (25%) eyes to
6, and in the terminal stage by 4 (10%) eyes to 2 points. In
the process of dynamic observation in terms of 6-18 months.
there was an increase in the area of cattle by 4 (10%) eyes
in the terminal stage of infantile glaucoma. This research
method cannot be objective due to the age of our patients and
the lack of sufficient number of observations before surgery.

The dynamics of visual acuity, IOP, retinal OCT, and
OD indicators in patients after surgery are reflected in
Tables 2,3,4.

Table 2
Dynamics of visual acuity in patients with primary infantile glaucoma (Mgc)
Observation period Before the Postoperative period
Stages of glaucoma operation 6 months 12 months 18 months
Ef}’g'o"ed 0,1£0,002 0,2+0,04 0,3£0,07 0,4£0,01
Ei;gone 0,03£0,01° 0,2+0,09 0,3£0,15 0,3+0,008
qurglnal 2 ranks 3 ranks *3 ranks 4 ranks

Note. *- significant differences in indicators (P<0.05)

n — number of eyes — visual acuity indicators below 0.005 are given in the ranks; which were not subjected to statistical

processing.
Table 3
Dynamics of IOP (mm Hg) in patients with primary infantile glaucoma (M*o)
Observation period Before the Postoperative period
Stages of glaucoma surgery 6 months 12 mec. 6 months

gf;’g'o'oed 26,8+2,01 21,00,04 21,5£0,07 21,8£0,9'
Ei‘;gone 28,8+1,01 20,6+0,09 22,5:0,15 23,120,2
:iqrg'“a' 34,01£1,53 22,5:1,3 24,9+,09 25,2:2,1°
Note. *- significant differences in indicators (P<0.05).
n — number of eyes

Table 4

Dynamics of morphometric parameters of the retina in patients with primary infantile glaucoma (M+o)

Development Fare gone Terminal
Observation period (n=10) (n=20) (n=10)
Morphometric 18 months 18 months 18 months
indicators B:lj?rz the after the Bse::rzrthe after the B:ljcr)rz the after the
gery- surgery. gery. surgery. gery- surgery
The area ofthe discal nerve, 231:02 | 2,33:015 | 226505 | 2,31:014° |2,25:041 | 230£0,2
Excavation area, mm’ 0,76:0,36 | 1,05:015 | 112036 | 144104 | 1,3:0,36 | 151%0,3"
The ratio of the excavation area | g .0 15+ | 0624006 | 0,64£01* | 066201 | 07420,1% | 0,7740,09
to the area of the discal nerve
The area of the neuroreinal ing: | o,g940,12° | 1261042 | 065£0,12 | 0,82:033 |045%0,12 | 065:0,08
volume ofthe neuroretinal ing. | 9,22¢0,08 | 0282008 | 0,18:0,08 | 021201 |0,1820,09 | 0,20:02
Average excavation depth, mm 0,42+0,12° 0,31+0,2 0,72+0,12 0,61+0,12 0,92+0,12° | 0,89+0,4

Note. *- significant differences in indicators (P<0.05)

n — number of eyes
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The observation of 20 patients (40 eyes) for 1.5 years
showed that in the surgical treatment of primary infantile
glaucoma it is necessary to take into account the degree of
goniodisgenesis and to use an adequate method to improve
the aqueous humor outflow. Thus, in the advanced stage
(isolated by trabeculodisgenesis), improvement of aqueous
humor outflow through the uveoscleral pathway and under
the conjunctiva was achieved by non-penetrating deep
sclerectomy. In the advanced stage (anterior attachment of
the iris) —aqueous humor, outflow from the anterior chamber
into the supraciliary space due to sinusotrabeculotomy ab
externo and sinusotrabeculectomy. At the terminal stage
(posterior iris attachment), the outflow of aqueous humor
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OINITUMIBAIISA METOAMKH XIPYPTTUHOT O JIKYBAHHS MEPBUHHOI IHGAHTHUJIBbHOI BPOI)KEHHOI
INIAYKOMM Y JITEN

10. A. Xampocesa

TamkeHTCHhKHI MegiaTPUYHMIT MeTUYHMIA IHCTHUTYT
(TamkenT, Pecny6iika Y30exkucran)

Pesiome

JuTsiga miaykomMa —TePMiH, [0 BKITIOYAE Pi3Hi (POPMHU BPOPKEHOT IMTayKOMH Ta BH/IM BTOPUHHO] IJIayKOMH, Pi3HOMAHITHI 32 €TiONOri€0
Ta [aTOreHe30M, KJIiHIYHOI0 KapTHHO. XipypriuHe JIiKyBaHHS € OCHOBHIM METOOM 3HIKEHHSI BHY TPIITHBOOYHOTO THCKY IIPU [JIayKOMi
y nitedl. Ha cboronmuinHiil AeHb He 3aMpooOHOBaHO YHI(IKOBAHOTO METOAY XipypriuHOIo JiKyBaHHS JUTSIUOI [IAyKOMH, 110 POOHUTH
TOIIYK a/IeKBATHUX METO/IB Xipypri4HOro BTPyUYaHHs MPH Liil naToorii HailbIbI akTyaabHUM.

Merta poGOTH — OLIHUTH €(EKTHUBHICTh XipYPriyHOTO JiKyBaHHS IIEPBUHHOI BPOIKEHOT iH(PAHTUIBLHOT [TAyKOMH y JiTEH.

Marepian i meroau. B ouHomy BinaineHHi KiiHiKd TalIKeHTCHKOTO MEAiaTPUIHOTO MEJINYHOTO IHCTUTYTY MPOBE/IeHA OL[iHKa
e(peKTHBHOCTI METO/Iy OIIepaTHBHOIO BTpy4aHHs y aiTeil Bijg 3 10 10 pokiB 3 HEPBUHHOIO BPOHKEHOIO JUTSUIOI0 I1ayKoMOK0. OOCTEXEeHO
20 xBopux (40 oueit). 3 uux 5 nawientis (10 oueit) yBiiiwm B mizHio crafito, 10 namientis (20 oueit) yBIHILIN B TaJISKO 3aIlyILIEHY CTa/it0
i 5 mauienTi (10 oueil) yBiliuIM B TepMiHAIBHY CTaito BiamoBiaHo. [TamieHTH TpoxXoauin cranapTHe ohTaabMoIoriyHe 00CTeKEHHSI.
CraH 30pOBOro HEpBa JAOCIIPKYBAIIH 3a JOIMOMOI0I0 onTHYHOI KorepeHTHOi Tomorpadii Stratus OCT-3000 (Carl Zeiss Meditec), mosis
30py —y 10 (20 oueit) mauieHTiB BikoM BiJ] 8 POKiB 3a JOMOMOI0I0 CTAaHAAPTHOT aBTOMATH30BaHOI Ta KOMIT 10TepHOT nepumetpii (SAP).

BucHoBKH 6ioeTHuHOT KOMICIi: Y cTaTTi oLiHeHO e()eKTHBHICTH METOY XipypriyHOro JiKyBaHHs HEPBUHHOT BPOIKEHOT iH(paHTHILHOT
[IayKOMH Y JiTell. | HaBOAUTh KOHKPETHI Pe3y/IbTaTH Pi3HUX oOmepaiiil Ha Pi3HUX CTaAisX MNEPBHUHHOT BPOMKEHOT AUTAYOT IIayKOMHU.
BiamoBigHO 10 CTYHEHs TOHIOANWCTeHEe3y Ta CTaii 3aXBOPIOBaHHs OyJ0 00paHO OrepaTHBHE JIIKYBaHHS, sIKe OKa3al0 3a10BiIbHUI
Ppe3yJbTaT 1040 cTadimi3anil [1ayKOMHOTO MPOLECY.

Jist 06poOKH pe3ysibrariB 0pTanibMOIOr YHOTO JOCIIIKEHHST BAKOPUCTOBYBAIM METO/l CTATUCTUYHOTO aHaIli3y 3 BUKOPUCTAHHIM
nporpam Microsoft Excel ta SPSS. BinminHocTi Mix cepeanimu 3HaueHHssME (M+6) BBakasmcs qoctoBipuumu npu P<0,05.

Pesysbrari i 00roBopeHHs. YciM XBOPHM IPOBEACHO ONEepaTHBHE JiKyBaHHSI 3aJI€KHO BiJl BUPAXKEHOCTI MOP(GOMETPUUHUX 3MIH KyTa
nepeaHbol KaMepH, a B HicisionepaniiiHoMy mepiozi 3 iHTepBaioM 6 MiCsILiB— Kypc HeHponpoTeKTopHoi Tepartii. 3a JTaHUMHU 00CTEKEHHS,
JITSIM 3 TIEPBUHHOIO 1H()AHTHILHOIO IIayKOMOIO B Mi3HIi cTa/ii BUKOHAHO HEMPOHHUKAIOUY MIHOOKY CKiepekToMito Ha 10 odax; npu
Jajeko 3amyiieHiit crazaii —y 20 oyax i npu TepMiHaibHii —y 10 ouax — cuHycoTpabeky1oToMis ab externo, CHHYCOTPaOeKyIeKTOMisI.
Ha 2 ouax y TepMiHainbHiil ctaaii mpoBoauiu (GijabTpaiiio 3a 3aporIOHOBAHOI0 METOAMKO. 3a3HaueHi BUILE CIIOCOOH XipypridHOro
BTPYUaHHs J03BOJISIOTh 3MEHIIMTH KiIBKICTh IHTpa- Ta Hicisonepatiiiux yckiagHeHs Ha 12,5%, yHUKHYTH MOBTOPHUX ONeparii,
3HU3UTHU BHYTPILIHBO O4HMIT TUCK Y 12,3% BumajKkiB, MiABULIIMTH rocTpoTy 30py Ha 0,15 Bij BUXigHOI.

BucHoBOK. 3a cTylneHeM roHiofu3reHe3y Ta CTajiclo 3aXBOPIOBAHHSI Mii0paHO HaBEACHI METOH Xipypri4HOro JiKyBaHHS, sSKi
MOKa3aJIi 3310BIIbHUN pe3yJbTaT o0 cTabinizanii ri1aykoMHOro Iporiecy.

KarouJoBi c/10Ba: nepsunna Bpomkena indanTunbpHa MayKoMa; Xipypris; HepeHb0-3a1Hs Bich 0Ka; MepBHHHA BPOKEHA
IJ1ayKOMa; PUTIAHICTh O4Yel; eKCKaBallisl [1CKa 30pPOBOr0 HEPBY; KOPOTKO30PiCTh; BHYTPIIIHBOOYHHUH THCK.
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