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Abstract

The case studies are about atypical bilateral, postoperative Cystoid Macular
Edema (CME) in two patients who underwent bilateral uncomplicated pha-
coemulsification surgery with a trifocal Intraocular Lens (IOL). In postopera-
tive follow-up, both the cases presented with complaints of bilateral blurring
of vision. Irvine-Gass syndrome has been diagnosed after evaluation of the ret-
ina by fundoscopy and OCT macula. Posterior subtenon steroid injection has
been prescribed and given. Regular OCT examinations indicated substantial ede-
ma improvement. Subsequent improvement in visual acuity was also noted in
both cases. Cystoid macular edema can happen in any case irrespective of the
quality of IOL. The visual outcome is satisfactorily responsive towards steroid
medication.

Keywords

Irvine-Gass Syndrome, Cystoid Macular Edema (CME), NSAID, Postoperative
CME

1. Introduction

A cataract is a common ocular phenomenon worldwide for older people. Pha-
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coemulsification is the most modernized technique of cataract surgery and is
commonly performed in ophthalmic practice. Though it has reduced the chance
of surgical injury to the eye, unlike any other surgical procedures, it may produce
complications. The pseudophakic cystoid macular edema is a severe and rare com-
plication of uncomplicated cataract surgery that can cause transient or even per-
manent vision loss [1]. The cause of cystoid macular edema is multifactorial. Its
development has various causative factors, such as the history of uveitis, diabetes
mellitus, complicated cataract surgery, inflammation, vascular instability or vitreo-
macular traction, and light toxicity [2]. Cystoid Macular Edema (CME) develops
due to extracellular fluid accumulation in the retina’s outer plexiform and inner
nuclear layers. This fluid accumulation is caused by the inflammatory process, which
causes the breakdown of the physiological blood-retinal barrier. Surgical manipu-
lations of the anterior chamber result in the release of arachidonic acid from uveal
tissue. Thus, the inflammatory response is triggered by the production of leukotri-
enes and prostaglandin via the lipo-oxygenase and the cyclo-oxygenase pathway,
respectively [1]. The pathogenesis of the Cystoid Macular Edema is not fully un-
derstood. Still, its diagnosis can be quickly confirmed by clinical and angiographic
examination like fundoscopy, Fundus Fluorescein Angiography (FFA), and Opti-
cal Coherence Tomography (OCT) of the macula. According to reports, it is a rel-
atively unusual disease, with just 0.2% - 2% of post-surgical patients developing
this problem [3] [4]. The development time of cystoid macular edema may vary wi-
thin 6 - 12 postoperative weeks of cataract surgery.

The purpose of this article is to notify the possibility of Irvine-Gass syndrome
following phacoemulsification surgery, even if a premium trifocal lens is used and

the procedure was uneventful.

2. Case Report
2.1.Case 1

A 51 years old male, the non-diabetic, non-hypertensive patient, underwent un-
complicated and uneventful phacoemulsification surgery in both eyes, one day
apart due to bilateral age-related cataract in November 2020. Trifocal IOL (Pano-
ptics IOL by Alcon) was implanted in both eyes. Preoperative examination re-
vealed BCVA in both eyes (BE) was 6/18 in Snellen’s chart and 0.48 in the LogMAR
chart. IOL Master measured the axial length, anterior chamber depth and lens
thickness of the right eye about 23.34 mm, 3.40 mm, 4.28 mm and the left eye
approximately 23.26 mm, 3.31 mm, 4.38 mm, respectively. Swept-source OCT ch-
ecked preoperative retinal morphology. Macular thickness was 246 um in the
right eye and 245 pm in the left eye. He had no significant ocular history of uvei-
tis or retinal disease but gave the history of having hyperthyroidism as medical
history. The patient underwent uneventful phacoemulsification surgery with pos-
terior chamber Trifocal Intraocular lens (Panoptics) implantation within the bag
under topical anaesthesia in both eyes. The IOL power was 22.0 D in RE and 22.50
in L.E.. The surgery was done by an experienced surgeon. The immediate post-
operative evaluation was favourable. BCVA in the first Post-Operative Day (POD)
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was 6/6 partial in Snellen’s chart and 0.00 in the LogMAR chart in both eyes.
The anterior segment and the anterior chamber were clear; there was no sign of
inflammation or abnormality seen in the vitreous. The patient was discharged from
the hospital. He came for postoperative follow-up after one month with complaints
of gradual blurring of vision in both eyes.

In both eyes, the BCVA drop down to 6/18 in Snellen’s chart and 0.48 in the
LogMAR chart. Central Corneal Thickness (CCT) was 560 pum in the right eye
and 570 um in the left eye. Intra-Ocular Pressure (IOP) was 13 mm Hg and 11
mm Hg in the right and left eye, respectively. Investigations had done to find out
the aetiology behind this post-surgical reduced vision. RFNL thickness and OCT
macula had done for both eyes. RENL thickness reports didn’t reveal any abnor-
mality, but a remarkable elevation in macular thickness is shown in Figure 1. The
report showed the central macular thickness was 518 um in the right eye and 475

pm in the left eye.
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Figure 1. OCT Macula showed the central macular thickness was 518 um in the right eye
and 475 pm in the left eye on 10 January 2021.
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The case was diagnosed as bilateral cystoid macular edema (CME)/Irvine-Gass
syndrome. The patient was prescribed NSAID, artificial tear, and antibiotic eye
drop and was referred to the retina specialist for posterior subtenon administra-
tion of injectable steroid. The patient was counselled adequately before the initi-
ation of steroid injection and about its possible side effects. Injection Triamcino-
lone Acetonide has been given in both eyes on two consecutive days. Triamcin-
olone acetonide 1 ml, 40 mg/ml, administered at the posterior sub tenon space
with a 26 G needle bevel down following the curve of the globe superotemporally.
We did not notice any side effects of the subtenon injections. Repeat OCT mac-
ula was done to evaluate the effect of steroids on macula after one week. The re-
peat OCT showed a significant reduction in macular thickness, 292 um in the

right eye and 307 um in the left eye (Figure 2). The patient’s vision was restored
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Figure 2. OCT Macula showed the central macular thickness was 292 um in the right eye
and 307 pum in the left eye on 18 January 2021 after the posterior sub tenon injection.
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with BCVA 6/6p, 0.00 in the right eye, and 6/6, 0.00 in the left eye by Snellen’s
and LogMAR charts. The injectable steroid has been proven to have a good re-
sponse after one week. The patient was maintaining BCVA of 6/6, 0.00 by Snellen’s
and LogMAR charts in both eyes on the subsequent follow up of 1 month and
six months.

2.2. Case 2

A 56 years old male patient underwent uneventful phacoemulsification surgery
within bag Trifocal IOL (Panoptics) implantation. He came for follow-up on 30
December 2020 with the chief complaints of the dimness of vision in both eyes
for one week. His I.O.P. was 20 mm Hg in the right eye and 17 mm Hg in the left
eye. Unaided visual acuity was 6/18 (Snellen chart), 0.48 (in Log M.A.R. chart) in
both eyes. The patient was hypertensive and non-diabetic. On funduscopy, the
macula was dull in both eyes, which were suggestive of suspected macular ede-
ma. OCT macula was done on that day to confirm the diagnosis. On OCT, the
central macular thickness was 534 pum in the right eye and 542 in the left eye
shown in Figure 3 and Figure 4.
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Figure 3. OCT macula on 30 December 2020 showed that the central macular thickness
was 534 um in the right eye.
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Figure 4. OCT macula on 30 December 2020 showed that the central macular thickness
was 542 pm in the left eye.

We diagnosed Irvine Gass Syndrom or Pseudophakic Cystoid Macular Edema
based on the significant intraretinal and subretinal fluid deposition detected on
the macular imaging. The patient was advised with a posterior subtenon steroid
injection. The patient and the attendant were counselled adequately about the treat-
ment procedure’s process, prognosis, and possible side effects. Posterior subtenon
injection Triamcinolone Acetonide has been given in both eyes in two consecu-
tive days. The patient was advised to return in three weeks for a follow-up OCT to
examine the effect of the steroid on the macula. On follow-up, after three weeks
(23 January 2021), the patient’s visual acuity improved to 6/6 in the Snellen chart
and 0.00 in the LogMAR chart in both eyes. IOP were 12 and 16 mm Hg in the
right and left eyes, respectively. On fundus examination, the discs were normal,
and there was no sign of macular edema in both right and left eyes. To date, the
patient is maintaining visual acuity of 6/6.

Repeat OCT macula on that day (23 January 2021) showed reduced central
macular thickness. The macular thickness in OCT was 237 pum in the right eye
and 236 pm in the left eye, shown in Figure 5 and Figure 6. Substantial visual
improvement was observed by administering steroids in the posterior sub tenon

space.
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Figure 5. Repeat OCT Macula on 23 January 2021 showed the central macular thickness
was 237 um in the right eye after the posterior sub tenon injection.
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Figure 6. Repeat OCT Macula on 23 January 2021 showed the central macular thickness
was 236 um in the left eye after the posterior sub tenon injection.
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In both cases, Irvine-Gass syndrome occurred, irrespective of the use of a
premium IOL (Trifocal Panoptics IOL), which was managed by administering pos-

terior sub tenon injections.

3. Discussion

CME is a primary cause of reduced vision after cataract surgery. Many risk factors
like prolonged surgery, use of topical prostaglandin analogue, diabetes etc., can
cause Irvine-Gas syndrome. The pathophysiological mechanism responsible for
post-operative CME is also not explained yet. Irvine proposed that early changes
occur due to direct macular traction from the prolapsed vitreous [5]. Scarpa also
revealed that macular traction on the iris or the ciliary body might initiate the in-
flammatory mechanism that ultimately causes CME [6]. Although the exact aeti-
ology of CME is not known, it seems, inflammation has a strong influence on its
development. Surgical manipulation also upgrades the inflammatory mediator,
leading to the blood-retinal barrier breakdown and increasing permeability. This
inflammation is associated with abnormal intracellular and extracellular fluid ac-
cumulation, resulting in classic cystic changes in the macula’s outer plexiform,
inner nuclear layer, and retinal thickening [7].

CME can cause unexpected compromised postoperative loss of vision even af-
ter uncomplicated cataract surgery. The differential diagnosis can take into con-
sideration to confirm the cause of diminished vision after phacoemulsification.
TASS (Toxic Anterior Segment Syndrome) is a rare, acute, and severe intraocular
inflammation that usually takes place within 12 - 48 hrs. Our patient had no in-
creased intraocular pressure, diffuse corneal edema, hypopyon, or photophobia.
So TASS can be excluded. Hypotonus maculopathy is another complication that
may cause postoperative dimness of vision. This possibility can also be exclud-
ed as the patient’s intraocular pressure was within the normal limit. Retinal
vein occlusion and vitreomacular traction could be potential causes of post-
operative visual loss [6]. Diabetes also plays a role in the pathogenesis of CME
[8].

In mild cases, postoperative CME resolves spontaneously and requires no treat-
ment. Some eyes resist common medical treatment strategies, including systemic
or topical non-steroidal anti-inflammatory drugs [9]. Intravitreal application of
triamcinolone acetonide injection has been used to treat postoperative CME for
along [10].

In our case studies, both patients developed CME after uneventful phacoe-
mulsification surgery. Postoperative OCT showed a significant change in macu-
lar thickness. Posterior Subtenon Injection (PST) has been given with a 26 G
needle bevel down along the curvature of the globe supero temporally. PST in-
jection showed remarkable vision improvement. The results have been docu-
mented by post-procedure OCT macula and manifest visual refraction, which
showed significant improvement with decreased edema and increased visual

acuity.
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4. Conclusion

Irvine-Gass syndrome can happen following uncomplicated phacoemulsification
surgery, irrespective of using a premium Intraocular Lens. To date, to the best of
our knowledge, back to back cases of Irvine-Gass syndrome after uneventful pha-
coemulsification surgery with Trifocal Panoptics IOL were not reported. As a re-

sult, we have decided to report these two unusual incidents.
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