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Giris

Pediatrik glaukoma goézdaxili tozyiqin (GDT) yiiksolmasi ilo olagoli olaraq
g6z strukturlarinda yaranan zodolonmo ilo xarakterizo olunur vo miixtoalif etioloji
sobablordon meydana galo bilor [1]. Bu xasto qrupunda glaukomaya ilkin yanagma
kimi yerli vo sistemik dorman miialicosindon istifads olunur; lakin bu miialico
tisullar1 ¢ox vaxt kifayot qodor effektiv olmur vo ya tosiri mohdud olur. Notico
etibarilo, corrahi miidaxils pediatrik qlaukomanin asas miialica iisulu olaraq qalir
vo oksor hallarda usagin hayatinin miioyyon morholosinds qagilmaz olur [1, 2].

Uzun illor orzinds pediatrik qlaukomanin corrahi miialica variantlarinda ciddi
dayisikliklor bag vermomisdir. Filtrasiya amaliyyatlarinin konyunktival ¢apiglanma
sobabindon ugursuzluq riskinin yiiksok oldugu hallarda, refrakter pediatrik
glaukomanin miialicesinda qlaukoma drenaj implantlarindan (QDI) getdikco daha
¢ox istifado olunmaqdadir [3]. Usaq yas qrupunda QDI-lorin trabekulektomiya
ilo miiqayisodo daha yiliksok ugur gostoricilorine malik oldugu bildirilmisdir
[4]. Pediatrik populyasiyada istifado edilon ilk QDI Molteno implant1 (Molteno
Ophthalmic Ltd) olmus, daha sonra Baerveldt implant1 (Johnson & Johnson
Vision, Santa Ana, CA, ABS) vo Ahmed klapan implant1 (New World Medical
Inc., Rancho Cucamonga, CA, ABS) totbiq edilmisdir [5]. Bu implantlarin ugurlu
noticolorine baxmayaraq, omoliyyatdan sonraki hipotoniya usaq qrupunda QDI
corrahiyyasinin on ciddi, gormoni tohdid edon agirlagsmasi olaraq qalir [1].

PAUL glaukoma implant1 (PQI) mévcud sunt sistemlori ilo olagoli
omoliyyatdan sonraki agirlasmalar1 azaltmaq mogsadi ilo hazirlanmis yeni nosil
QDi-dir vo bdyiiklorde qlaukomanin miialicasinda ugurla totbiq edilmisdir [6, 7].
PQI (Advanced Ophthalmic Innovations, Sinqapur) implantasiya oluna bilen tibbi
silikondan hazirlanmis, klapansiz QDI-dir. Onun boru diametri Molteno 3, Ahmed
vo Baerveldt implantlar1 ilo miiqayisado daha kigikdir: xarici diametri 0,467 mm,
daxili diametri isa 0,127 mm olmagqla yanasi, gozdaxili mayenin sorulmasi {li¢iin
boyiik soth sahasine malik 16vhoys (342 mm?) malikdir. PQI-nin 16vhe uzunlugu
449 mm olub Baerveldt implantindan daha bdyiik, eni iso 23 mm olmaqla
Baerveldt implantindan daha dardir; bu iso cihazin daha az hissasinin diiz gz
ozolalorinin altinda yerlogsmasino imkan verir.

Boru diametrlorinin kigik olmasi implantin 6n kamera bucaginda daha az
yer tutmasini tomin etmoklo yanasi, gozdaxili mayenin sorulmasi iiglin genis
16vho sothi sahasini qoruyub saxlayir. Bu dizaynin bdyiiklor {izorindo aparilmis
todqiqatlarda daha az omoliyyatdan sonraki hipotoniya hallar1 vo adekvat GDT-nin




azalmas! ilo {istiinliik yaratdigi gostorilmisdir [6, 7]. QDI-loerin ugursuzlugunun
osas sabobi 16vho otrafinda fibroz kapsulun yaranmasidir [1].

Mbagsad — pediatrik qlaukomasmimn miialicesinde PQI-nin tohliikesizliyi va
effektivliyi ilo bagli bir illik naticalari toqdim etmok.

Material vo metodlar

Bu tadqiqat Akademik Zorifo Oliyeva adina Milli Oftalmologiya Markazinds bir
konsultant corrahin nozaroti altinda 2024-cii ilin oktyabr ay1 ilo 2026-c1 ilin fevral
ay1 arasinda PQI implantasiya edilmis 15 yasdan asag1 usaqlarda amoliyyatdan
sonraki naticalorin ardicil, tok maorkozli retrospektiv qiymotlondirilmasidir.
Todqgiqata daxil edilmok iiglin minimum 8 ayliq miisahido miiddsti tolob
olunmusdur.

Naticalor

PAUL qglaukoma implant1 amoliyyatt iimumilikds 12 pasiyentin 12 goziindo
icra edilmisdir. Pasiyentlorin ilkin demogqrafik vo oftalmoloji xiisusiyyatlori
cadval 1-do toqdim olunmusdur vo naticolors asason pasiyentlorin oksoriyystinin
oglan oldugu miiayyan edilmisdir (58,3%). ©Omaliyyat zamani orta yas 4,3 + 2.8 il
olmus, yas araligi iso 0,9-14 il togkil etmisdir. Orta miisahido miiddati 11,3 + 3,4
ay olmusdur (interval: 8-15 ay).

Cadval 1. Tadqgigata daxil edilmis 12 goziin ilkin demoqrafik va oftalmoloji xiisusiyyatlori
Yas (il), orta yas 43+2,8,0,9-141l
Cins (n, %):

qiz 5 (41,7%)
oglan 7 (58,3%)

Diaqnoz (n, %):
Birincili anadangoalmo glaukoma 3 (25%)
Afakik qlaukoma 4 (33,4%)
Peters anomaliyas1 2 (16,7%)

ROP, retinal corrahi omoliyyatdan sonra 1 (8,3%)
Sturge-Weber sindromu 1 (8,3%)
Ikincili qlaukoma 1 (8,3%)

Biillurun vaziyyati (n, %):

Fakik 4 (33,3%)
Psevdofakik -
Afakik 8 (66,7%)

Daha onca aparilan ¢/3 novii:
Kombina trab-trab 6 (50%)
Trabekulektomiya 1 (8,3%)
GDT (mmHg) 30,9£5.9
Istifads edilon dorman 3,6+£0,7




Biitiin gbzlords 6 ay vo 12 ay (n = 11) miiddstlorindo tam ugur slds edilmisdir
va bu dovrlords g6z daxili tozyiqin (GDT) > 5 mmHg vo <21 mmHg soviyyesindo
saxlanilmast iiglin olavo dorman miialicosino ehtiyac olmamisdir. 2 xostodo
(16.7%) oamoliyyatdan 3 ay sonra Prolen stent ¢ixarilmigdir.

Omoliyyata qador orta GDT 30,9 + 5,9 mmHg olmusdur. ©Omaliyyatdan sonra
1-cihoftodo GDT 12,4 +4,9 mmHg-yo enmis, 1 ayda 13,5+ 6,8 mmHg, 3 ayda 17,9
+ 7,2 mmHg, 6 ayda 13,4 £ 5,1 mmHg, 12 ayda 13,2 £ 4,9 mmHg olmusdur. GDT
naticaloring intraluminal Prolen stentin ¢ixarildigi 2 pasiyent (gozlorin 16,7%-1) do
daxil edilmisdir. Heg bir xastodo hipotoniya, endoftalmit kimi agirlagsma miisahido
edilmomisdir.

Miizakira

Markozimizdo PQI-nin totbigindon sonra aldos edilon yiiksok ugur gostoricilori
vo boyiiklor tizorindo aparilmis kohortda miisahido olunan asagi agirlasma
doracosi bu glaukoma drenaj cihazinin usaqlarda da istifado oluna bilocoyini
gostormisdir. Bu todqigatin naticolorine osason, 12 g6z (100%) sorti ugur kimi
giymatlondirilmisdir; belo ki, bu hallarda 6 ay, 12 ay vo son miisahido zamani heg
bir dorman olmadan GDT > 5 mmHg vo <21 mmHg saviyyesinda saxlanilmisdir.
Usaglarda glaukoma drenaj cihazlarmin 1-2 illik miisahido miiddotindo dorc
olunmus ugur gostaricisi toxminon 80% toskil edir [1].

Biitiin QDI-larin todgiqatlarinda miisahido olunan iimumi tendensiya kimi,
zamanla ugur nisbotindo azalma vo olavo dorman miialicosino ehtiyac yaranir;
uzunmiiddatli izlomalords ugur gostaricilori toxminon 50%-o diistir [4, 8, 9,10]. Bu
todqgiqatdaki on uzun miisahido miiddati 15 ay olmusdur vo drenajin uzunmiiddotli
ugurunu daha doqiq qiymotlondirmok iiglin daha uzun miiddstli miisahido
molumatlarina ehtiyac vardir. Todqgiqatin mohdudiyyatlori arasinda retrospektiv
dizayn vo pasiyent saymin mohdud olmasi geyd edilo bilor.

Yekun

Todgigat, 6/0 monofilament polipropilen intraluminal stent vo vahid
standartlagdirilmis texnikadan istifado etmoklo totbiq olundugu usaglarda PQI-
nin tohliikesizliyini va effektivliyini niimayis etdirir. PQI digor QDI ilo miigayisa
oluna bilon yiiksok tam vo sorti ugur gostoricilorino malikdir vo GDT ilo yanast,
istifado olunan dormanlarin saymi ohomiyyatli dorocado azaldir. Todqigatin
noticolori limidvericidir vo daha uzunmiiddotli miisahido molumatlarinin oldo
olunmasini, homginin digar glaukoma carrahi miidaxils iisullar1 vo QDI ilo alavo
miiqayisolorin aparilmasini zoruri edir.

Acar sozlar: pediatrik qlaukoma, PAUL glaukoma implanti, glaukoma drenaj
implantlar
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Introduction

Paediatric glaucoma is characterised by damage to ocular structures associated
with elevated intraocular pressure (IOP) and may arise from a variety of aetiological
causes [1]. In this patient group, initial management of glaucoma involves topical
and systemic medical therapy; however, these treatment approaches are often
insufficient or of limited efficacy. Consequently, surgical intervention remains
the mainstay of treatment for paediatric glaucoma and, in most cases, becomes
unavoidable at some stage in a child’s life [1, 2].

For many years, there have been no major advances in the surgical treatment
options for paediatric glaucoma. In cases where the risk of failure of filtration
surgery is high due to conjunctival scarring, glaucoma drainage implants (GDIs) are
increasingly used in the management of refractory paediatric glaucoma [3]. In the
paediatric age group, GDIs have been reported to demonstrate higher success rates
compared with trabeculectomy [4]. The first GDI used in the paediatric population
was the Molteno implant (Molteno Ophthalmic Ltd), followed by the Baerveldt
implant (Johnson & Johnson Vision, Santa Ana, CA, USA) and the Ahmed valve
implant (New World Medical Inc., Rancho Cucamonga, CA, USA) [5]. Despite
favourable outcomes with these implants, post-operative hypotony remains the
most serious sight-threatening complication of GDI surgery in children [1].

The PAUL glaucoma implant (PGI) is a new-generation GDI developed to
reduce post-operative complications associated with existing shunt systems and
has been successfully used in the treatment of adult glaucoma [6, 7]. The PGI
(Advanced Ophthalmic Innovations, Singapore) is a non-valved GDI manufactured
from implantable medical-grade silicone. Compared with the Molteno 3, Ahmed,
and Baerveldt implants, it has a smaller tube diameter, with an external diameter
of 0.467 mm and an internal diameter of 0.127 mm, while maintaining a large
plate surface area (342 mm?) for aqueous humour absorption. The plate length of
the PGI is 44.9 mm, which is longer than that of the Baerveldt implant, while its
width is 23 mm, making it narrower and allowing less of the device to lie beneath
the rectus muscles.

The reduced tube diameter enables the implant to occupy less space within the
anterior chamber angle while preserving a large plate surface area for aqueous
absorption. Studies in adult populations have demonstrated that this design is
associated with a lower incidence of post-operative hypotony while achieving
adequate IOP reduction [6, 7]. The primary cause of GDI failure remains



encapsulation around the plate [1].
Purpose — to present 1-year safety and efficacy outcomes of the PGI in the
management of paediatric glaucoma.

Material and Methods

This study is a consecutive, single-centre, retrospective evaluation of post-
operative outcomes in paediatric patients under the age of 15 years who underwent
PGI surgery between October 2024 and February 2026 under the supervision of
a single consultant surgeon at the National Ophthalmology Centre named after
Academician Zarifa Aliyeva. A minimum follow-up period of 8 months was
required for inclusion in the study.

Results

PAUL glaucoma implant surgery was performed in a total of 12 eyes of 12
patients. Baseline demographic and ocular characteristics of the patients are
presented in Table 1, demonstrating that the majority were male (58.3%). The
mean age at surgery was 4.3 + 2.8 years, with an age range of 0.9-14 years. The
mean follow-up duration was 11.3 + 3.4 months (range: 8-15 months).

Table 1. Initial demographic and ophthalmologic characteristics of the 12 eyes included in the
study

Parameters Data

Age (years), mean age 4.3 £2.8 (range 0.9-14)
Gender (n, %)

Female 5 (41.7%)
Male 7 (58.3%)

Diagnosis (n, %)

Primary congenital glaucoma 3 (25%)
Aphakic glaucoma 4 (33.4%)
Peters anomaly 2 (16.7%)
ROP, post-retinal surgery 1 (8.3%)
Sturge—Weber syndrome 1 (8.3%)

Secondary glaucoma 1 (8.3%)

Lens status (n, %)

Phakic 4 (33.3%)
Pseudophakic -
Aphakic 8 (66.7%)

Previous surgery (n, %)

Combined trabeculotomy 6 (50%)
-trabeculectomy

Trabeculectomy 1 (8.3%)
IOP (mmHg) 30,9+£5.9

Number of medications used 3,6+0,7




Complete success was achieved in all eyes at 6 months and at 12 months (n =
11), with no requirement for additional medical therapy to maintain an IOP > 5
mmHg and < 21 mmHg. In two patients (16.7%), the intraluminal Prolene stent
was removed 3 months after surgery.

The mean pre-operative IOP was 30.9 + 5.9 mmHg. Post-operatively, mean
IOP decreased to 12.4 + 4.9 mmHg at week 1, 13.5 = 6.8 mmHg at 1 month, 17.9
+ 7.2 mmHg at 3 months, 13.4 + 5.1 mmHg at 6 months, and 13.2 + 4.9 mmHg at
12 months. IOP outcomes included the two patients (16.7% of eyes) in whom the
intraluminal Prolene stent was removed. No complications such as hypotony or
endophthalmitis were observed.

Discussion

The high success rates observed following the introduction of the PGI at our
Centre, together with the low complication rates reported in adult cohorts, indicate
that this glaucoma drainage device is suitable for use in the paediatric population.
In this study, all 12 eyes (100%) were classified as qualified successes, as I[OP was
maintained between > 5 mmHg and < 21 mmHg without the use of medications
at 6 months, 12 months, and at final follow-up. Published success rates for
glaucoma drainage devices in paediatric populations at 1-2 years of follow-up are
approximately 80% [1].

As observed across studies of GDIs, success rates tend to decline over
time, with an increasing need for adjunctive medical therapy; long-term success
rates have been reported to fall to approximately 50% [4, 8 — 10]. The maximum
follow-up duration in the present study was 15 months, and longer-term data are
required to more accurately assess the sustained efficacy of the implant. Study
limitations include the retrospective design and the relatively small sample size.

Conclusion

This study demonstrates the safety and effectiveness of the PGI in a
paediatric population using a uniform, standardised surgical technique with a 6/0
monofilament polypropylene intraluminal stent. The PGI shows high complete
and qualified success rates comparable to other GDIs and significantly reduces
both IOP and the need for glaucoma medications. These findings are encouraging
and support the need for longer-term follow-up and further comparative studies
with other glaucoma surgical techniques and drainage devices.

Keywords: pediatric glaucoma, PAUL glaucoma implant, glaucoma drainage
implants
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