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Spectral Domain OCT Documented Resolution of Pseudophakic
Cystoid Macular Edema after Intravitreal Triamcinolone

Ravi K Murthy and Kakarla V. Chalam
Department of Ophthalmology, College of Medicine, University of Florida, Jacksonville, FL, USA. Email: kchalam@jax.ufl.edu

Abstract: Cystoid macular edema (CME) is an important cause of visual loss after cataract surgery. Treatment is usually with topical
anti-inflammatory agents, with anti-vascular endothelial growth factor agents and steroids used intravitreally in resistant cases. Even
though time-domain Stratus OCT can quantify the macular thickness, it cannot prognosticate visual outcomes due to the poor resolution
of images, especially the outer segment-inner segment junction. Spectral-domain OCT (SD-OCT) by its ability to acquire large number
of images in a short span of time provides high resolution cross-sectional images of the retina, which not only highlights the underlying
pathological changes, but in addition can prognosticate visual recovery. We describe pre and post SD-OCT features of a case of refrac-
tory CME who was treated with intravitreal triamcinolone actetonide.
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Introduction
Cystoid macular edema (CME) is a common cause of
visual loss after complicated cataract surgery.' Intra-
operative vitreous loss, placement of anterior chamber
intraocular lens, prolonged postoperative inflam-
mation are some of the risk factors associated with
CME.? Diagnosis is based on the clinical findings and
characteristic appearance on fundus fluorescein angi-
ography and optical coherence tomography (OCT).>?
OCT is a sensitive non-invasive tool in detecting and
quantifying the macular thickness associated with
CME. Recently, a novel advancement in technology,
spectral-domain OCT (SD-OCT), has been used to
describe the ultra structural changes in various retinal
pathologies. SD-OCT with its ability to acquire large
number of scans in a short period of time (the number
of A-scans acquired is 40000 as compared to 400 on
Stratus OCT) provides high resolution images com-
parable to histological changes described.*

In this case report, we describe SD-OCT features of a
case of pseudophakic CME which resolved successfully
after intravitreal triamcinolone actetonide injection.

Case Report

A 51 year old woman who had undergone cataract
surgery with intraocular lens implantation in her right
eye presented with complaint of blurring of vision
of 6 months duration. She was on topical ketorolac
tromethamine 0.5% (Acular, Allergan Inc, US) eye

drops 3 times a day. Past medical history was significant
for hypertension for which she was on antihypertensive
medications. On examination her best-corrected visual
acuity (BCVA) was 20/60 in her right eye and 20/20
in the left eye. Anterior segment examination revealed
a clear cornea, a Kelman style anterior chamber intra-
ocular lens and a patent peripheral iridectomy. Ante-
rior chamber was quiet and there was no evidence of
prolapsed vitreous. Dilated fundus evaluation revealed
a thickened macula with presence of cystoid spaces.
There was no associated vitreous inflammation or disc
edema. Stratus OCT (Zeiss Inc. USA) scan of the fovea
revealed cystoid changes with retinal thickening. How-
ever, delineation of individual layers of retina on Stratus
OCT is limited due to poor resolution (Fig. 1). SD-OCT
(Spectralis, Heidelberg Engineering, Germany) showed
an increased thickness of the fovea and presence of
large cystoid spaces in the outer plexiform layer with
stretching of the Muller cell processes (Fig. 2). The
central subfield thickness (CST, an area with a diam-
eter of 1 mm centered at the fovea) was 500 microns,
volumetric measurement was 0.36 mm?®. Photoreceptor
layer (as represented by inner segment-outer segment
line [IS-OS line]) was intact and the continuity of the
external limiting membrane (ELM) was maintained.
The patient was diagnosed to have pseudophakic CME
and intravitreal 4 mg of intravitreal triamcinolone acte-
tonide (Kenalog, Allergan) was administered. 3 months
later, the patient’s BCVAwas 20/20 and arepeat SD-OCT

Figure 1. Stratus OCT cross-sectional image of the fovea revealing an increase in foveal thickness and presence of cystoid spaces.
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Figure 2. A) Infrared image of the right of the patient showing cystic spaces at the fovea. B) SD-OCT cross-sectional image of the fovea showing an
increased thickening of the fovea. Central subfield thickness (a circular area, 1 mm in diameter centered at fovea) was 500 microns and 0.36 mm? in

volume. C) 3-D image of the volumetric scan showing foveal elevation.

Abbreviations: ONL, outer nuclear layer; OPL, outer plexiform layer; OS, outer segment

showed reduction in foveal thickness (CST measure-
ment was 224 microns and volumetric measurement was
0.25 mm’ and return of normal foveal contour (Fig. 3).

Discussion

The incidence of CME after uncomplicated cataract
surgery as detected by fluorescein angiography is
20%. However it is visually significant in only 1% of
cases.'” The development of macular edema is a result
of breakdown of blood-retinal barrier secondary to
persistent inflammation. Vascular endothelial growth
factor (VEGF) has been found to play a limited role
in the pathogenesis.>* The resultant fluid accumula-
tion occurs in the outer plexiform layer which shows
intracellular swelling. With progressive accumulation
of fluid, cystic changes occur and as these cystoid
spaces enlarge, they involve the adjoining nuclear
layers. The cystoid spaces at the fovea transform the
pit into a central mound causing an increase in retinal
thickness.

Retinal thickness measured with the optical coher-
ence tomography is an important indicator for prog-
nosticating visual outcomes following treatment for
macular edema.® Occasionally, poor visual outcomes
are noted after effective treatment in spite of normal
foveal contour on time-domain Stratus OCT.” Loca-
tion of cyst within the fovea, whether outer, central,
or inner, and integrity of the IS-OS line, which has

been reported to correspond to the reflection derived
from the junction between inner and outer segments
of the photoreceptor layer, are prognostic factors in
predicting visual outcomes after resolution of macu-
lar edema.®! However, since time domain OCT had
constraints of resolving the retinal images beyond a
particular point, it was difficult to analyze the ultra-
structural changes associated with cystoid macular
edema. SD-OCT, an important advance in OCT tech-
nology, acquires upto 40000 A-scans in a short period
of time and renders a 3-dimensional image with
cross-sectional sections providing detailed ultrastruc-
tural changes within the retina.* The changes seen
on SD OCT in our case included a large cyst in the
outer plexiform layer, increased thickness of the outer
nuclear layer and intact IS-OS line that corresponded
to the changes described histologically.
Anti-inflammatory  therapy including topi-
cal NSAIDs and corticosteroids administered in a
stepwise approach is the mainstay of treating post-
operative CME. Resistant cases required the use of
peribulbar steroids to achieve high concentrations
near the macula. In the rare case, intravitreal steroid is
required for the resolution of CME.*’ In our case, we
used intravitreal triamcinolone actetonide after the
edema was persistent after a trial of topical NSAIDs.
SD-OCT demonstrated the return of the normal foveal
contour and thickness one month after treatment.
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Figure 3. A) Infrared image of the right of the patient showing resolution of the edema. B) SD-OCT cross-sectional image of the same area on the fovea,
3 months after treatment, showing disappearance of cystoid spaces and return of foveal contour to normal. CST thickness was 224 microns and volume

0.25 mm?3. C) 3-D image of the volumetric scan showing normal foveal contour.

In summary, SD-OCT is a useful tool in identify-
ing the ultrastructural changes associated with CME
after cataract surgery and in monitoring response to
treatment.

Disclosures

This manuscript has been read and approved by all
authors. This paper is unique and is not under con-
sideration by any other publication and has not been
published elsewhere. The authors report no conflicts
of interest.

References

1. Tranos PG, Wickremasinghe SS, Stangos NT, Topouzis F, Tsinopoulos I,
Pavesio CE. Macular edema. Surv Ophthalmol. 2004;49:470-90.

2. Nagpal M, Nagpal K, Nagpal PN. Post cataract cystoid macular edema.
Ophthalmol Clin North Am. 2001;14:651-9.

3. Johnson MW. Perspective: Etiology and treatment of macular edema. Am J
Ophthalmol. 2008 Sep 12. (Epub ahead of print).

4. Wojtkowski M, Srinivasan V, Fujimoto JG, et al. Three-dimensional retinal
imaging with high-speed ultrahigh-resolution optical coherence tomography.
Ophthalmology. 2005;112:1734-46.

5. Tso MO. Pathology of cystoid macular edema. Ophthalmology. 1982;89:902—15.

6. Hee MR, Puliafito CA, Wong C, et al. Quantitative assessment of macular edema
with optical coherence tomography. Arch Ophthalmol. 1995;113:1019-29.

7. Spitzer MS, Ziemssen F, Yoeruek E, Petermeier K, Aisenbrey S, Szurman P.
Efficacy of intravitreal bevacizumab in treating postoperative pseudophakic
cystoid macular edema. J Cataract Refract Surg. 2008;34:70-5.

8. Catier A, Tadayoni R, Paques M, et al. Characterization of macular edema
from various etiologies by optical coherence tomography. Am J Ophthalmol.
2005;140: 200-6.

Publish with Libertas Academica and
every scientist working in your field can
read your article

“I would like to say that this is the most author-friendly
editing process | have experienced in over 150
publications. Thank you most sincerely.”

“The communication between your staff and me has
been terrific. Whenever progress is made with the
manuscript, | receive notice. Quite honestly, I've
never had such complete communication with a
journal.”

“LA is different, and hopefully represents a kind of
scientific publication machinery that removes the
hurdles from free flow of scientific thought.”

Your paper will be:
o Available to your entire community
free of charge
Fairly and quickly peer reviewed
Yours! You retain copyright

http://www.la-press.com

Ophthalmology and Eye Diseases 2010:2


http://www.la-press.com
http://www.la-press.com

