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ABSTRACT

BACKGROUND: Despite the high technological effectiveness of treatment methods for vitreoretinal conditions, secondary
glaucoma is a fairly common complication in the postoperative period, especially after tamponade with silicone oil.

AIM: The aim of this study is to evaluate the effectiveness of Ahmed valve drainage device implantation in secondary glau-
coma after vitreoretinal surgery with silicone oil tamponade and after the silicone oil removal.

MATERIALS AND METHODS: The study included 42 patients with secondary glaucoma after vitreoretinal procedures with
silicone oil tamponade for rhegmatogenous retinal detachment. Patients were divided into two groups: group 1 included
27 patients with avitria after silicone oil removal, group 2 — 15 patients with silicone oil tamponade in whom silicone
oil removal was not indicated for various reasons. Before surgery, decompensation of intraocular pressure was detected in
all patients (32.5 + 2.9 mmHg, at the maximum hypotensive regimen), visual acuity varied from counting fingers to 0.5 with
no correction of refractive error possible.

RESULTS: In all cases, anti-glaucoma surgeries with Ahmed valve implantation were performed without complications.
In the early postoperative period, the hypotensive effect was achieved in 100% of cases in both groups, the level of intra-
ocular pressure on the first day after surgery in patients with avitria after removal of silicone oil averaged 9.3 + 1.5 mmHg,
in the group with silicone oil in the vitreal cavity — 10.2 + 1.8 mmHg. The most common complication in the early postop-
erative period in patients with silicone oil tamponade was a shallow anterior chamber (in 40% of cases). Intraocular pres-
sure was compensated in all patients within 12 months.

CONCLUSIONS: The use of Ahmed drainage device is an effective method of intraocular pressure normalization in patients
with secondary glaucoma after vitreoretinal procedures, both with silicone oil tamponade and avitria.
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UMnnantaumsa apeHaxa Ahmed

npu BTOpM‘-IHOﬁ «CUJIUKOHOBOMW» rnayKkoMe.
OcobeHHOCTH nocjseonepaumMoHHoro Te4yeHuA

A.B. CrapoctuHa, A.B. Cupoposa, A.A. YaHaeBa, ['.B. Copokonetos, K.C. bypnakos

HaumoHanbHbIN MeaULIMHCKMIA UcCnef0BaTeNbCKUI LEHTP «MexoTpacieBoil Hay4HO-TEXHUYECKU KOMMeKC «MUKpoxmpypris rnasax»
uM. akag. C.H. ®épnopoa», Mocksa, Poccus

AHHOTALNA

AxTyanbHocTb. HecMOTps Ha BbICOKYH TEXHOMOMMYHOCTb METOAO0B JIEYEHUs BUTPEOPETUHANBHOM NaToNor1m, BTOpUYHas
rnaykoMa fBNseTcA AOCTAaTOYHO YaCTbIM OCNOXHEHWEM B MOC/IE0NEepaLMOHHOM nepuoge, 0cobeHHo nocne TammnoHagbl
CUJIMKOHOBBLIM MacsioM.

Lienb — oueHnTb 3QPEeKTUBHOCTb UMNNAHTALMM KNanaHHoro apeHaxa Ahmed npu BTOPMYHOI rnayKoMe nocne BUTPeO-
peTUHaNbHON XMPYPriW C TaMMOHAA0M CUIIMKOHOBLIM MacsioM 1 MOCIie ero yaaneHus.

Matepuanbl u Metogbl. B uccnegoBanve bbinv BKIOYEHb! 42 NauueHTa CO BTOPUYHOM 1IayKOMOW NOCne BUTPEOpeTH-
HambHbIX BMELLATeNbCTB MO MOBOAY PErMaTOreHHOM OTCOMKW CETYATKM C TaMMOHaAO0! CUNIMKOHOBLIM MacioM. laumen-
Tbl 6bIM pa3feneHbl Ha ABe rPynnbl: B NepByl0 rpynny BOwWAM 27 NALUMEHTOB C aBUTpUEi MocCne YAAaNeHWUs CUMKOHO-
BOr0 Macna, Bo BTOpyld — 15 mauueHTOB C TaMMOHALOW CWUMKOHOBLIM MAcfioM, KOTOPbIM MO PasfiMyHbIM NpUYMHAM
He MoKasaHo ero ypanenue. [lo onepaunu y Bcex nauueHToB bbina BbiSBIEHA JEKOMMNEHCALMs BHYTPUINA3HOTO AaBne-
Hua (32,5 + 2,9 MM pT. CT. Ha MaKCMManbHOM TMMOTEH3UBHOM PEKMME), OCTPOTa 3pPeHNs BapbMpoBana 0T CYETa ManbLeB
y nmua go 0,5 H/k.

Pe3ynbTathl. Bo Bcex cyyasx aHTUrnayKoMHble onepaummn ¢ MNiaHTaumen npeHaxa Ahmed npolunu 6e3 ocnoXHeHuN.
B paHHeM nocneonepauMoHHOM MepUOAE TUNOTeH3UBHbIA 3dekT bbin gocturiyt B 100 % cnyyaeB B obenx rpynnax,
YPOBEHb BHYTPUINIA3HOTO [aBfeHUs Ha MepBble CYTKW MOCAe Onepauuy y NauMeHToB C aBUTpUEH MoCne YAaneHus cu-
JIMKOHOBOr0 Macna B cpegHeM coctasun 9,3 + 1,5 MM pT. cT., B rpynne C CWIMKOHOBBLIM MaciioM B BUTpeasnbHOW Mo-
noctu — 10,2 + 1,8 MM pT. cT. Hanbonee 4yacTbiM OCNOKHEHUEM paHHEro MoCieonepaLMoHHOr0 Nepuosa y NaLuueHToB
C TaMNOHaJ0N CUIMKOHOBBLIM MacyioM bbina Menkas nepeHss kamepa (40 % cnyyaes). BHyTpurnasHoe paeneHue 6bino
KOMIMEHCMPOBAHO Y BCEX MaLMEHTOB B CPOKM Lo 12 Mec.

BoiBoabl. MpuMeHeHne ppeHaxa Ahmed sBnsetcs 3GQeKTMBHBIM METOAOM HOPManW3auuu BHYTPUFIA3HOTO AaBJEHMUS
Y NaUMEHTOB CO BTOPUYHOM [NIAyKOMOW MOC/e BUTPEOPETUHANbHBIX BMELLATENbCTB KaK C TaMMoHafoM CUIMKOHOBbLIM
MacsnoM, TaK 1 C aBuUTpUen.

KnioueBble cnoBa: BTOpUYHas rnayKoMa; CUIMKOHOBOE MAcso; BHYTPUINa3Hoe AaBreHue; KnanaHHbli ApeHax Ahmed;
BUTPEOPETUHA/IbHAA XUPYPTUS.
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BACKGROUND

Secondary glaucoma is a quite common complica-
tion of vitreoretinal surgery (VRS), despite the advanced
treatment technologies. Understanding the etiology and
pathogenesis of increased post-VRS intraocular pressure
(I0P) is crucial for choosing a treatment method for sec-
ondary glaucoma.

VRS advancements significantly decreased intra- and
postoperative complications, but the procedures are of-
ten accompanied by increased I0P and secondary glau-
coma. Published data suggests that an increase in IOP
can be observed after all VRS types, including scleral
buckling, vitrectomy, tamponade with silicone oil or a
gas-air mixture, and after intravitreal administration of
glucocorticoids and vascular endothelial growth factor
inhibitors [1]. Increased I0P is the second most common
complication of VRS with silicone oil tamponade follow-
ing cataract, with the frequency of 2.2%-56% according
to various authors [2].

The main pathogenetic mechanism of secondary glau-
coma after silicone oil tamponade is its emulsification,
as the smallest silicone oil bubbles penetrate all eye
structures, in particular the trabecular meshwork, which
leads to functional drainage disorders and increased I0P
[3, &4]. The frequency of silicone oil emulsification direct-
ly depends on the tamponade duration. With tamponade
time of 1-3 months, the risk of silicone oil emulsifica-
tion is minimal. If silicone oil is removed at postopera-
tive months 2, 6, or later, 0P increases in 29%, up to
33% and 64% of cases, respectively [4-6]. If prolonged
tamponade is required, published data recommends revi-
sion of the vitreous cavity with replacing the silicone oil
(5, 6].

Drug therapy of glaucoma associated with silicone oil
tamponade is not always effective, and the disease re-
quires surgery in some cases. Implantation of drainage
devices has shown the greatest effectiveness in treat-
ing this type of secondary glaucoma. Ahmed, Molteno,
Paul, Baerveldt, and other drainage devices are the most
common outside Russia. The Ahmed valve is most often
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implanted in Russia. Published data states that the fre-
quency of persistent IOP normalization after implanta-
tion of drainage devices reaches 50%-76% in secondary
glaucoma caused by silicone oil emulsification [7-11].

The study aimed to evaluate the effectiveness of
Ahmed valve implantation in glaucoma secondary to VRS
with silicone oil tamponade and the effect after its re-
moval.

MATERIALS AND METHODS

The study included 42 patients (42 eyes) with second-
ary glaucoma associated with VRS for rhegmatogenous
retinal detachment with silicone oil tamponade, who
were divided into two groups of 27 patients (27 eyes)
with the empty vitreous cavity after silicone oil removal
and 15 patients (15 eyes) with silicone oil tamponade,
who were not eligible for its removal for various rea-
sons. At the time of the examination, the diagnostic data
showed that all patients had IOP decompensation of
32.5 + 2.9 mmHg while on the most aggressive hypoten-
sive therapy regimen; visual acuity ranged from finger
counting to 0.5.

Biomicroscopy revealed silicone oil droplets of vary-
ing severity under the conjunctiva and in the anterior
chamber aqueous, as well as droplet settlement on the
corneal endothelium, iris surface, and intraocular lens in
all patients (Fig. 1).

Gonioscopy found droplets of emulsified silicone oil at
the anterior chamber angle (Fig. 2).

B-scan and ultrasound biomicroscopy revealed settle-
ment of emulsified silicone oil droplets on the eye struc-
tures (Fig. 3).

All patients underwent Ahmed valve implantation
using the procedure described below. Retrobulbar an-
esthesia was the first step. A 5-6 mm conjunctival in-
cision was made along the limbus in the superior tem-
poral quadrant. The drainage device was activated with
0.9% sodium chloride solution and fixed to the sclera
8-10 mm to the limbus with two interrupted sutures.
Then a 1/3 thickness limbal-based scleral flap sized

Fig. 1. Biomicroscopy: drops of emulsified silicone oil under the
conjunctiva

Puc. 1. BuoMukpockonms: Kanam aMynbrupoBaHHOro CUIMKOHOBO-
ro Macna nof, KOHbIOHKTUBOIA

00l https://daiorg/10.17816/0V629319

Fig. 2. Gonioscopy: drops of emulsified silicone oil on the struc-
tures of the anterior chamber angle

Puc. 2. ToHMOCKONMSA: Kanam 3MyNbrMPOBAHHOTO CWIIMKOHOBOMO
Macna Ha CTPYKTypax yrna nepeaHeit Kamepbl
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Fig. 3. B-scan: Multiple drops of emulsified silicone oil in the vitreal cavity (a). Ultrasound biomicroscopy: deposition of silicone
oil droplets on the corneal endothelium, iris surface, capsule and zonules; silicone bubbles are indicated by arrows (b)

Puc. 3. B-ckaHMpoBaHMe: MHOKECTBEHHbIE Karsv 3MyJbrMPOBaHHOTO CUIIMKOHOBOIO Mac/ia B BUTPeasibHoM noniocTu (a). YnbTpassyKoBas
BMOMMKPOCKOMNKSA: OT/IOKEHME Kanesb CUIIMKOHOBOIO Mac/la Ha 3HAOTENNM POrOBMLbI, MOBEPXHOCTU PaflyKK, Karcyse 1 CBA3Kax XpycTa-

JIMKa; CTPEJIKaMM YKa3aHbl My3blpbKi CUMKOHa (b)

6 x 4 mm was formed. A tunnel into the anterior chamber
was made parallel to the iris under the scleral flap using
a 236 needle, and then the anterior chamber was filled
with a cohesive viscoelastic. The silicone tube was short-
ened and implanted 2-3 mm into the anterior chamber.
The superficial scleral flap was fixed with 3-4 interrupted
sutures, then the conjunctiva was closed. The final step
of the procedure included a subconjunctival injection of
an antibiotic and glucocorticoid.

The follow-up period ranged from 3 to 12 months.
Follow-up examinations were performed on days 1, 3,
and then 7, and 1, 6, and 12 months after surgery.

RESULTS

There were no complications in all cases of Ahmed
glaucoma valve implantation. On postoperative day 1,
mean |OP (pneumatic tonometry) was 9.3 + 1.5 mmHg in

Fig. 4. Optical coherence tomography of the anterior segment of
the right eye 1 day after surgery (a) and 3 days after surgery (b)
Puc. 4. OnTuueckas KorepeHTHas ToMorpadus nepesHero oTpeska
NpaBoro rnasa B NnepBble CyTKW Nocre onepaum (a) U TPeTbU CYTKKU
nocne onepauuy (b)
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patients with the empty vitreous cavity after silicone oil
removal and 10.2 + 1.8 mmHg in patients with silicone oil
tamponade (Table 1).

In the early postoperative period, 3 patients in group 1
and 1 patient in group 2 developed hyphema on day 1-2,
which appeared as suspended blood in the anterior cham-
ber aqueous and resolved on day 4-5 without treatment.
Two patients in group 1 had hypotony of 4—6 mmHg dur-
ing the first 5 days. One patient in group 1 had periph-
eral thin choroidal detachment, which resolved with drug
therapy.

In the early postoperative period, biomicroscopy in
patients in group 2 revealed anterior chamber shallow-
ing associated with silicone oil in the vitreous cavity
(Table 2). During postoperative follow-up, adherence to
the recommended “correct” position of patients in bed
(the prone position for patients with light silicone oil
tamponade, and the supine position for patients with
heavy silicone oil tamponade) in combination with local
glucocorticoid therapy enhanced the treatment effect in
this group. This complication resolved in all cases within
2-5 days (Fig. 4).

At postoperative month 1, I0P was within the normal
range in all cases (Table 1). Biomicroscopy found that
the drainage device tube was in the correct position, and
the anterior chamber depth was similar to that before
surgery (Fig. 5).

After 6 months of follow-up, 9 and 5 patients in groups
1 and 2, respectively, required hypotensive therapy to re-
duce aqueous production. At month 12, IOP increased in
both groups (Table 1).

In the late postoperative period, 1 patient experienced
tube protrusion (the patient had high myopia, radial kera-
totomy, and prolonged silicone oil tamponade after a re-
currence of retinal detachment), which required a revi-
sion procedure to examine the glaucoma surgery area,
cover the tube with an autologous graft (tenon capsule),
and reposition the conjunctiva.
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Table 1. The level of intraocular pressure in patients after implantation of Ahmed glaucoma valve during follow-up at 1, 6, 12 months
Tabnuua 1. YpoBeHb BHYTPUrNa3HOro [aBREHMs Y MaLMEHTOB MOCAe MMMaHTaLUMM KnanaHHoro apeHaxa Ahmed B cpoku

HabmopeHusa 1, 6, 12 mec.

Follow-up period | Group 1 (n=27)

| Group 2 (n=15)

Month 1 14.3 + 1.5 mmHg

15.9 + 1.6 mmHg
Month 6 (33% of patients treated with hypotensive eye drops)
Month 12 18.1 £+ 1.3 mmHg

(62% of patients treated with hypotensive eye drops)

15 + 1.8 mmHg

16.3 + 1.7 mmHg
(33% of patients treated with hypotensive eye drops)

18.2 + 1.1 mmHg
(67% of patients treated with hypotensive eye drops)

Tabnuua 2. MocneonepauyoHHbIE OCNIOXHEHNSA
Table 2. Postoperative complications

Complications

Group 1 (n=27) |

Group 2 (n = 15)

Anterior chamber shallowing
Choroidal detachment

Hyphema

Protrusion of the drainage tube/body
Valve encapsulation

0 6 (40%)
1(3.7%) 0
3 (11%) 2 (13%)
1(3.7%) 0
7(26%) 5 (33.3%)

Fig. 5. Anterior segment photography. The drainage tube is in the correct position, silicone oil deposits are visible under the con-

junctiva (the arrow indicates the drainage tube)

Puc. 5. Qotorpacus nepesHero oTpeska rnasa. Tpy6ka ApeHa a B NPaBUILHOM MOJIOKEHUHN, BU3YaNIU3UPYIOTCA OT/IOMKEHNUS CUIMKOHOBOTO

Macna Noj, KOHbIOHKTUBOI (CTPeNKoii yKasaHa TpybKa ipeHaa)

The most common complication in the late postopera-
tive period in both groups were connective tissue capsule
around the drainage device body. When this complica-
tion was detected on the follow-up visit, 27G needling
was performed with 0.3 mL of dexamethasone solution
injected subconjunctivally into the area of the drainage
device body. If necessary, the procedure was repeated,
but not more than three times, then no recurrences were
detected in all cases.

DISCUSSION

Selection of a surgical procedure for secondary glau-
coma associated with VRS depends on many different
factors, such as the ocular surface and anterior chamber
status, presence and number of emulsified silicone oil
droplets in the anterior chamber, 0P, visual acuity, and
history of glaucoma surgery [12-14].

00l https://daiorg/10.17816/0V629319

Conventional conjunctival surgeries do not always
normalize IOP in patients with secondary glaucoma as-
sociated with silicone oil tamponade. The emulsified sili-
cone oil covers the surgical area, and first mechanically
obstructs the aqueous outflow through the formed path-
ways and then induces fibrosis [7-10]. Another issue is
subconjunctival silicone oil, leading to chronic inflamma-
tion and also inducing scarring of the surgical area [8, 10,
11, 15]. Cunha et al. [15] conducted a histopathological
examination of the conjunctiva with silicone oil droplets
and revealed signs of chronic inflammation in 90% of
cases, even when the droplets were minimal.

A common complication of non-penetrating surgery or
trabeculectomy is scarring of the newly formed outflow
pathways, which is accompanied by IOP increase and re-
quires revision procedures. Inoue et al. [16] reported that
the success rate of trabeculectomy with intraoperative
administration of mitomycin C was 55.1% after 1 year.
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Another alternative to trabeculectomy is implantation of
the Ex-Press shunt; the data presented above [17-21]
and non-Russian authors [8, 22, 23] report that its ef-
fectiveness reaches 72%.

Implantation of drainage devices has shown quite
high efficacy in secondary glaucoma associated with
VRS. Published data state that the efficacy of Ahmed
valve ranges from 62% to 80% with follow-up of 12 to
24 months [7-10]. The Ahmed glaucoma valve can be
implanted both under silicone oil tamponade and after its
removal. If the anterior segment structures are changed,
it can be implanted into the posterior chamber or vitreous
cavity (if the vitreous has been removed).

Selection of the Ahmed valve implantation area is of-
ten limited by conjunctival scarring after prior repeated
vitreoretinal procedures. Another issue is migration of
silicone oil under the conjunctiva as it contributes to
chronic inflammation and fibrosis, which require pro-
longed administration of glucocorticoids and non-steroi-
dal anti-inflammatory drugs and also promote the forma-
tion of a connective tissue capsule around the drainage
device body [10, 24]. Complications of drainage device
implantation after VRS with silicone oil tamponade are
common and vary from mild, such as postoperative hy-
pertension, hypotony (up to 50% of patients [23]), hy-
phema, or inflammation, to more serious, e.g. choroidal
detachment, keratopathy caused by corneal contact with
the device tube, and diplopia caused by implantation in
the inferior temporal quadrant (the last two complica-
tions require re-implantation more often). In our study,
complications in the early postoperative period included
hyphema (11%-13% of cases) and choroidal detachment
(1 case), with anterior chamber shallowing being the
most common (40% of cases) in patients with silicone oil
tamponade without concomitant ciliary body detachment.
We find anterior chamber shallowing a pathognomonic
complication in patients with silicone oil tamponade.
After implantation, the valve immediately starts to drain
aqueous. This may lead to silicone oil (with higher den-
sity than aqueous) moving the lens-iris diaphragm for-
ward (more often with zonular defects and iris atro-
phic changes), which takes time to restore the anterior
chamber.

Published data also reports more serious compli-
cations, such as postoperative endophthalmitis (more
common in younger patients), keratopathy, and retinal
detachment. We did not observe any of these complica-
tions in our study.

One of the late postoperative complications is pro-
trusion of the drainage tube or body, which increases
the risk of endophthalmitis. In our study, protrusion was
detected in only 1 case and successfully eliminated after
a revision intervention consisting in covering the surgical
area with the tenon capsule tissue and repositioning the
conjunctiva.

Tom 17.N? 4, 2024
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If there is scarring of the ocular surface after vitrec-
tomy and/or prior glaucoma surgery, a scleral flap may
be created to cover the maximum drainage tube surface
or donor material may be used to prevent protrusion
[9, 24-26].

CONCLUSION

The Ahmed valve is effective in normalizing 10P in
patients with secondary glaucoma associated with VRS
with silicone oil tamponade and empty vitreous cavity.
Patients require long-term postoperative follow-up with
IOP control and monitoring of the posterior segment.
The efficacy of drainage device implantation depends on
many factors (implantation site, number of prior surger-
ies, presence of silicone in the vitreous cavity, number of
emulsified silicone bubbles, etc.).
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AOMO/THUTE/IbHASA UHOOPMALIUA
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06paboTKa LaHHbIX, Han1caHWe TEKCTa CTaTby.




ORIGINAL RESEARCHES

WUcTouHuk dmHaHcupoBaHuua. ViccnepoBanue u nybnmkaums
cTatbi uHaHcupytoTcs U3 broaxketa OFAY «MHTK «Mukpoxupyp-
rus rnasa» uM. akag. C.H. ®égopoBa» MuHaapasa Poccum.

KoHdnukT uHTepecoB. ABTOpbI [eKNlapupyloT OTCYTCTBUE
AIBHbIX M MOTEHUMANbHBIX KOHGMJIMKTOB MHTEPECOB, CBSA3aHHBIX
¢ nybamMKaumeit HacTosLLEN CTaTb.
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