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Abstract: Introduction: Silicone oil is a widely used intraocular tamponade in complex refinal detachment surgery. However, its use may lead to secondary glaucoma,
with reported incidence ranging from 5% to 56%. The pathogenesis is multifactorial, including pupillary block, emulsification, trabecular obstruction, and
chronic inflammation. This report presents a case of secondary glaucoma and reviews available treatment strategies, including evolving cyclodestructive
procedures.

Case Presentation: A 44-year-old pseudophakic male with bilateral megalocornea presented with chronic, recurrent retinal detachment in the right eye
and vitreous haemorrhage accompanied by a dislocated intraocular lens in the left eye. Pars plana vitrectomy with silicone oil endotamponade was performed
in the right eye, while the left eye underwent pars plana viirectomy with SFé gas tamponade and implantation of an Artisan aphakic infraocular lens.
Postoperatively, right eye developed elevated infraocular pressure up fo 47 mmHg, requiring intensive medical therapy. After silicone oil removal, intraocular
pressure remained uncontrolled (35 mmHg), necessitating diode transscleral cyclophotocoagulation. The procedure achieved sustained intraocular pressure
control (17 mmHg). Left eye also exhibited transient infraocular pressure elevation but stabilised with pharmacotherapy.

Discussion: Silicone oil-induced glaucoma remains a significant therapeutic challenge. While medical therapy is the first-line treatment, it often fails to
achieve long-term control. Surgical options indude silicone oil removal and cyclodestructive techniques. Transscleral cyclophotocoagulation, especially with
slow coagulation or micropulse protocols, shows favourable outcomes in refractory cases by minimising collateral tissue damage while effectively reducing
aqueous production.

Conclusions: Secondary glaucoma caused by silicone oil requires early detection and individualized management. When medical therapy is insuffiient,
timely silicone oil removal and transscleral cyclophotocoagulation — particularly newer protocols — offer promising results in achieving pressure conirol and
preserving vision.
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Introduction

Silicone oil (SO) is a long-established intraocular tamponade
used in complex retinal detachment surgery. Secondary glauco-
ma is a well-documented complication of intraocular silicone oil,
with reported incidence ranging from 6% to 56% of cases [1-3].
Improvements in vitreoretinal techniques have reduced this risk;
for example, Al-Jazzaf reported an incidence of 11% for sustained
intraocular pressure (IOP) elevation after silicone oil injection in
a large series [3]. Nonetheless, silicone oil-induced glaucoma can
occur at any time postoperatively — from early weeks to months
or even years after vitrectomy — and can lead to significant vision
loss if not recognised and treated [4-6].

The mechanisms of silicone oil glaucoma are multifactorial.
Four classic pathogenetic mechanisms have been established:
1. pupillary block by a silicone oil bubble causing iris bombe and
secondary angle closure; 2. overfilling of the eye with silicone oil
(particularly in aphakia), leading to total anterior chamber oil fill
and open-angle outflow obstruction; 3. emulsification of the oil
into microscopic droplets that infiltrate and obstruct the trabe-
cular meshwork; and 4. chronic inflammation or exacerbation of
pre-existing glaucoma [6]. Additional contributors include peri-
pheral anterior synechiae from prolonged contact, neovascularisa-
tion of the angle (rubeosis iridis), and ghost cell glaucoma in eyes
with concomitant vitreous haemorrhage [7, 8].

In an analysis of 150 eyes after pars plana vitrectomy (PPV),
the incidence of glaucoma after silicone oil tamponade was 40%,
with a median onset time of 14 days (range: 1 day to 18 months).
In approximately 70% of these cases, the intraocular pressure ele-
vation was directly attributed to silicone oil-related mechanisms
such as pupillary block or anterior chamber migration.

Furthermore, the presence of rubeosis iridis was identified as
a significant independent risk factor for the development of se-
condary glaucoma in eyes with silicone oil endotamponade, with
an odds ratio of 10.8 [1].

In chronic cases, silicone oil migration into the optic nerve
may cause direct toxic or obstructive neuropathy alongside pres-
sure-related damage, as demonstrated histopathologically by
Shields et al. [9]. Identified risk factors include aphakia, diabetes
mellitus, anterior chamber oil presence, and prolonged oil reten-
tion [10]. Due to its potentially sight-threatening consequences,
secondary glaucoma from SO requires careful monitoring and pro-
active management.

In the presented case, the patient developed elevated intra-
ocular pressure (IOP) in the right eye (RE) following vitrectomy
with silicone oil injection. The condition required intensive IOP-
-lowering pharmacotherapy, frequent monitoring, and ultimately
transscleral cyclophotocoagulation (TSCPC) due to persistent
pressure instability.
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Case Presentation

Patient History

A 44-year-old male with bilateral megalocornea and pseudo-
phakia presented to our emergency department in August 2024
with acute visual decline in his left eye (LE) of 3 days’ duration.
His ocular history included retinal detachment repair in the RE
and cataract extraction with intraocular lens (IOL) implantation
in the LE performed in 2014. He denied any recent trauma.

Initial Clinical Course
Initial examination in August 2024 revealed chronic, recurrent
retinal detachment in the RE, while the LE exhibited vitreous ha-
emorrhage with dislocated intraocular lens IOL. B-scan ultrasono-
graphy confirmed total retinal detachment in the RE and nume-
rous medium-reflective echoes in the posterior vitreous chamber
of the LE.
The patient underwent sequential vitreoretinal surgeries:
« August 2024 — PPV with silicone oil endotamponade for re-
current detachment in the RE,
- September 2024 — PPV with SF6 gas tamponade, Artisan
aphakic IOL implantation, and endolaser photocoagulation for
primary detachment in the LE.

Postoperative Complications

The early postoperative period was complicated by refractory
intraocular hypertension in the RE, with IOP peaking at 47 mmHg
in August 2024. This required intensive medical therapy: topical
timolol 0.5% (twice daily), brimonidine 0.2% (3 times daily), brin-
zolamide 1% (twice daily), and oral acetazolamide (500 mg/ day).

Despite initial stabilisation (IOP 20-25 mmHg), the RE deve-
loped recurrent hypertension after silicone oil removal in March
2025 (I0P 35 mmHg in April 2025). The LE maintained anatomi-
cal stability but experienced IOP spikes during medication lapses,
reaching 42 mmHg in late August 2024.

Definitive Intervention

In April 2025, transscleral diode cyclophotocoagulation
(TSCPC) with anterior chamber washout was performed for the
RE due to uncontrolled IOP. This achieved immediate reduction
to 16 mmHg, with sustained control at 17 mmHg by May 2025.

Outcome
At final follow-up (May 2025):

« RE maintained IOP 17 mmHg on topical dorzolamide 2% twi-
ce daily, brimonidine 0.2% twice daily, loteprednol 0.5% twice
daily;

« LE achieved IOP normalization (17-21 mmHg) on topical do-
rzolamide 2% three times daily, brimonidine 0.2% twice daily,
and timolol 0.5% twice daily;

« 250 mg/ day oral acetazolamide was sustained.

Discussion

Secondary glaucoma caused by silicone oil presents a thera-
peutic challenge requiring a combination of medical and surgical
strategies. Initial management focuses on medical therapy to lo-
wer IOP and alleviate acute risk to the optic nerve. First-line me-
asures include cycloplegic agents and topical corticosteroids to re-
duce inflammation, combined with aqueous suppressants (topical
beta-blockers, carbonic anhydrase inhibitors, alpha2-agonists) [6].
Systemic acetazolamide or hyperosmotic agents are reserved for
acute pressure spikes. However, medical treatment alone often
fails to control IOP adequately. Honavar et al. documented that
medications achieved satisfactory IOP control in only 30% of eyes
with silicone oil-induced glaucoma [1]. Consequently, surgical in-

tervention is indicated if IOP remains elevated despite maximal
medical therapy [12].

Silicone oil removal is a fundamental intervention once reti-
nal stability is confirmed, as it addresses the root cause of IOP
elevation in many cases. Removal eliminates pupillary block and
reduces the burden of emulsified droplets obstructing the trabe-
cular meshwork [13]. Jonas et al. reported IOP normalisation in
93% of eyes after silicone oil removal [14]. However, in chronic
cases glaucoma may persist despite the procedure. These discre-
pancies relate to irreversible trabecular damage: experimental and
clinical studies confirm that long-term exposure to emulsified oil
causes trabecular meshwork degeneration (fibrosis, sclerosis, and
collapse of trabecular lamellae). Early SO removal (within weeks
to months) is therefore recommended to prevent permanent out-
flow pathway damage, but this must be balanced against the risk
of retinal redetachment [6, 15].

For aphakic or pseudophakic eyes, an inferior peripheral iri-
dectomy is a critical prophylactic measure to prevent pupillary
block glaucoma [16]. Ando introduced the concept of a surgical
iridectomy at the 6 o’clock position to allow aqueous humour to
bypass the silicone oil bubble [17]. This “m. Ando iridotomy” is
now standard practice during vitrectomy with silicone oil in apha-
kic eyes.

Transscleral cyclophotocoagulation has emerged as a corner-
stone treatment for medically uncontrolled glaucoma following
pars plana vitrectomy with SO. Conventional continuous-wave
diode TSCPC reduces aqueous production by ablating ciliary
processes. Success rates (defined as IOP <21 mmHg with or wi-
thout medications) range from 66% to 82% at one year [18, 19].
Ahmed et al. reported a mean IOP reduction from 39.3 mmHg to
19.1 mmHg, with 78% of eyes achieving target pressure [20]. Ho-
wever, efficacy declines with long-term oil retention: Sivagnanavel
et al. observed only 44% success (IOP <22 mmHg) in eyes with
silicone oil tamponade >1 year, despite aggressive treatment [21].

In recent years, refinements of cyclophotocoagulation tech-
niques have improved safety and efficacy for silicone oil-rela-
ted glaucoma. One such modification is the “slow coagulation”
TSCPC protocol, which delivers laser energy at lower power over
longer durations per spot (4 seconds at 1250 mW for dark or light
brown irises, instead of 2 seconds at 1750 mW) [22]. By avo-
iding the instantaneous high-energy bursts that cause explosive
tissue disruption, slow coagulation aims to achieve a controlled
ciliary ablation with less collateral damage. Clinical results are
encouraging: Khodeiry et al. treated 18 eyes with SO-induced
glaucoma using slow CW-TSCPC and achieved a 50% mean IOP
reduction (from approx. 30 mmHg to 15 mmHg) at 12 months,
with a 72% success rate and no significant vision loss or hypotony
complications [23].

Another advance is micropulse transscleral cyclophotocoagu-
lation (MP-TSCPC), a technique that delivers a 810 nm diode
laser in a rapid sequence of short “on” pulses and “off” resting pe-
riods, rather than a continuous beam [24]. The micropulse mode
prevents thermal buildup in the tissue, theoretically reducing ci-
liary body destruction and inflammatory byproducts. Originally
developed for primary open-angle glaucoma, micropulse TSCPC
has recently been applied to secondary glaucomas including
SO-induced glaucoma. In a prospective study of 33 eyes with
uncontrolled glaucoma after PPV with SO, Zbiba et al. reported
that a single session of MP-TSCPC lowered the mean IOP from
~38 mmHg to ~19 mmHg (a ~45% reduction), with the effect
sustained at 12-month follow-up [25].

L]
Conclusions
Silicone oil-induced glaucoma remains a significant complica-
tion of retinal detachment surgery. Preventive measures (e.g., in-
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ferior iridectomy in aphakia) and timely interventions — including
SO removal when feasible and cyclodestructive procedures — are
critical to managing IOP elevation and preserving vision. Innova-
tions such as slow-coagulation and micropulse TSCPC offer less
invasive yet effective treatment options.
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