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Experiencing High-Definition
Spectral Domain Optical
Coherence Tomography
Experts discuss how Cirrus HD-OCT has made a profound impact
on diagnosing, treating and managing glaucoma and retinal disease.
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By Lawrence Stone, MD

Detect Early Glaucoma
With Greater Precision
The unique features and capabilities of Cirrus
HD-OCT enable you to diagnose glaucoma more accurately.
Recently, we added Cirrus HD-OCT (Carl Zeiss
Meditec, Dublin, Calif.) to our armamentarium to
detect early glaucoma.
We’ve been thrilled with this diagnostic tool. It’s
been immensely helpful in the decision-making paradigm for patients with ocular hypertension, large
cup-to-disk ratios and those whom we suspect may
have glaucoma. Over time, I’ve gained confidence
with Cirrus HD-OCT and now find that it’s as useful
as a 90 diopter optic disk examination of the optic
nerve head in assessing glaucomatous damage —
although Cirrus HD-OCT focuses more on the retinal
nerve fiber layer (RNFL) instead of optic disk cupping.
Cirrus HD-OCT tests for glaucoma using a cube
scan, measuring a 6 mm x 6 mm area. It uses a 200 x
200 testing strategy (200 B-scans with 200 A-scans
per B-scan) and delivers 27,000 A-scans per second.
Because of its fast acquisition time and improved
optics, patients with pupils that are 2.5 mm or larger
with clear media don’t need to be dilated.
The scan is user- and patient-friendly. In 3 minutes,
you can prepare the patient, scan both eyes and print
the analysis, which is something patients appreciate.
The ergonomically designed unit allows the technician
to sit on the same side as the patient, enabling him to
view the patient’s head and body directly.

The RNFL thickness map is the centerpiece of the
readout. The RNFL layer is segmented in the 6 mm x
6 mm cube, and the display schematically shows the
nerve fiber layer’s pattern and thickness (Figure 1).
This is the image to show patients, because it’s the

Figure 1. The RNFL thickness map schematically shows the nerve fiber
layer’s pattern and thickness.

easiest for them to understand. For comparison, I
keep a scan of a normal eye in a folder in each exam
room.
The RNFL thickness deviation map displays OCT
fundus images (Figure 2). This is an en face view of
the cube of OCT data. A colored overlay shows areas
of RNFL thickness that deviate from the norm, based
on the age-matched normative database. Deviations
found in this area are of clinical significance if they’re

Scan Readout
The Cirrus HD-OCT glaucoma scan features an
RNFL thickness map, an RNFL thickness deviation
map, an RNFL TSNIT normative database and an
extracted RNFL tomogram graph. The normative
database is for the overall RNFL thickness map and
the TSNIT.

Figure 2. The RNFL thickness deviation map displays OCT fundus images.
Continued on page 6
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Diagnosing a Glaucoma Suspect
A 75-year-old white woman had been coming to see me
for several years with IOPs in the high teens. Her GDX scans
were normal — although slight asymmetry existed between
her eyes — as well as her Humphrey visual fields. Cupto-disk ratios, documented by stereo disk photography,
showed vertical cupping in her right eye at 0.65 and in her
left eye at 0.50. The patient’s IOP readings were 20 mm Hg
in her right eye and 19 mm Hg in her left eye. Her visual
acuities with pinhole measured 20/30 OD and 20/30 OS.
Mild cortical haze was present in both crystalline lenses.
The Zeiss Matrix 24-2 FDT threshold test showed no
focal glaucomatous defects. A generalized reduction in
mean deviation, however, was present in both eyes.
The Cirrus HD-OCT showed a few areas of RNFL thinning
in both eyes. Quality readings were right 8/10 and left
7/10. I performed a 90 diopter examination of the optic
nerve and compared the results with stereo-digital photos

taken two years before (Figure 1 and Figure 2). I found no
change in the cupping or neuro-retinal rim.

Negative Findings
The depression in the double frequency visual field was
nonspecific and could be attributed to early cataract or other
factors. The nerve fiber loss seen on the Cirrus HD-OCT
didn’t correlate with areas of retinal rim thinning, nor was
there glaucomatous visual field loss. Cataractous changes
(reflected in the scanning signal strength of the Cirrus HDOCT) may have accounted for the nerve fiber changes.
The comparison of the 90 diopter exams with stereo
photos from 2006 reinforced my assessment that the
patient didn’t have structural glaucomatous changes. This
case reminds us that OCT results must be interpreted within the context of other clinical information. A 12-month follow-up visit with this patient, however, is warranted. ■

Figure 1

Figure 2
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Low Cup-to-disk Ratio Doesn't Discount Glaucoma
A 74-year-old black man presented with decreased
vision and was told he might have cataracts. The patient's
visual acuities with pinhole were 20/20 in both eyes. His
intraocular pressures by applanation were 25 mm Hg OU.
The patient’s pachymetry readings were 602 microns in the
right eye and 597 microns in the left eye. Cup-to-disk
ratios were 0.2 in both eyes (Figure 1 and Figure 2). The

field defect (inferonasal step and inferior arcuate) in the
right eye and a superior hemifield depression in the left
eye. The Cirrus HD-OCT showed a significant superiortemporal nerve fiber defect in the right eye. The left eye
showed a generalized depression of the RNFL (Figure 3).
The defects were clinically significant when compared with
the normative database.

Figure 1

Final Analysis
Although the patient had a low cup-to-disk-ratio, he was
diagnosed with glaucoma, which would have been missed
by cupping analysis alone. His elevated IOPs, visual field
changes and RNFL loss as demonstrated by Cirrus HD-OCT
all point to glaucoma. The inferonasal step in the right eye
corresponds to superotemporal nerve fiber bundle thinning,
and the mild visual changes in the left eye were consistent
with the RNFL thickness deviation pattern. To slow glaucoma progression, I prescribed latanoprost ophthalmic solution 0.005% (Xalatan, Pfizer Inc., New York, N.Y.) ■
Figure 3

Figure 2

size of the patient’s optic nerve in the right eye was
2.28 mm; the size of the optic nerve in the left eye was
2.18 mm.
The patient’s lenses were clear bilaterally. The Zeiss
Matrix 24-2 FDT threshold test showed an inferior hemi-
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Continued from page 3

extensions of deviations within the circle. Otherwise,
in my experience, they’re not indicative of glaucoma.
An auto-centration feature identifies the center of
the cup and makes a 1.73-mm radius circle around it.
The circle is shown as a red line superimposed on the
deviation map. The software identifies the center of the
disk automatically post-acquisition. Because the center
will be in the same place in a repeat scan, no technician-related error (improperly outlining the optic nerve
head) can occur. From this 3.4-mm diameter circle, the
RNFL tomogram is extracted and forms the basis for
the TSNIT analysis. This is compared to the normative
database and is displayed graphically (Figure 3).

A recent study2 by Leung and colleagues compared time
domain OCT and spectral domain OCT in 35 heathy subjects.
The spectral domain OCT demonstrated better measurement
repeatability than time domain OCT. This enhanced
repeatability indicates that spectral domain OCT, such as
Cirrus HD-OCT, would be more effective than time domain
OCT in detecting glaucomatous progression.

tion of relevant anatomy. In
this mode, you can recall chin
and head rest settings of the
baseline scan. In addition, you
can recall the OCT fundus
image of the previous scan
(overlay image) and place it in
front of the new LSO image
Figure 3. From the 3.4-mm diameter circle, the RNFL tomogram map is extracted and forms the basis for the
(back
dropped image).
TSNIT analysis.
If patient fixation is poor,
you can line up the two fundus images in real time
Monitoring for Progression
and use blood vessels as landmarks as you navigate
Detecting significant change in the RNFL over
the point and drag feature. In patients with normal
time involves the ability to differentiate between true
fixation, the autocentration feature provides excelglaucomatous change and test variability that’s not
lent registration and repeatability.
due to glaucomatous damage.1
2
Prior iterations of LSO or OCT technology didn’t
A recent study by Leung and colleagues compared
allow for registration of anatomical markers from the
time domain and spectral domain OCT in 35 healthy
initial to subsequent studies.
subjects. The spectral domain OCT demonstrated better
In our private practice setting, we have yet to have
measurement repeatability than time domain OCT for
the opportunity to follow patients for long intervals.
total and regional macular thicknesses. This enhanced
Nonetheless, with the robust technology and future
repeatability indicates that spectral domain OCT, such
software capabilities of Cirrus HD-OCT, I expect
as Cirrus HD-OCT, would be more effective than time
that it will assume an important role in monitoring
domain OCT in detecting glaucomatous progression. A
3
glaucomatous progression. OM
study of Cirrus HD-OCT showed repeatability of scans
within a standard deviation of 1.4 microns. The research
concluded that the auto-centration feature provides
References
accurate alignment between scans.
1. Mai TA, Reus NJ, Lemij HG. Retinal nerve fiber layer measurement repeatability in scanning laser polarimetry with enhanced corneal compensation. J Glaucoma. 2008;17:
As mentioned, Cirrus HD-OCT uses a laser scanning
269-274.
ophthalmoscopic image (LSO) to view the desired fundus
2. Leung CKS, Cheung CYL, Weinreb RN, et al. Comparison of macular thickness measureimage. The LSO image serves as “proxy” for the correments between time domain and spectral domain optical coherence tomography. Invest
Ophthalmol Vis Sci. Published online ahead of print April 30, 2008.
sponding “ready to be captured” OCT optic disk data.
3. Durbin M, Dastmalchi S, Oakley J, Meyer S. Improved repeatability using automated disc
Once the LSO image is in focus, the technician can click
centration post acquisition of images from Cirrus HD-OCT spectral domain technology.
the acquire scan function and capture the HD-OCT scan.
Poster presented at The Association for Research in Vision and Ophthalmology, April
27–30, 2008, Ft. Lauderdale, Fla.
The Cirrus has a repeat mode for monitoring glaucomatous progression, which enables repeat visualiza-
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By Paul E. Tornambe, MD

Settling the Debate on ILM
Peeling in Macular Hole Surgery
The superior imagery of Cirrus HD-OCT may help
determine the best ILM candidates.
Macular holes are interesting phenomena. We
don’t know exactly why they develop or how they
heal. But 95% of the time, we can surgically repair
them successfully. Today, most retinal surgeons routinely peel the ILM as part of repairing a macular
hole, because they believe that peeling the ILM
improves surgical outcomes. Most physicians use
dyes so they can see the ILM, although controversy
surrounds their use because of potential toxic effects
on the retina. Before the use of dyes, most surgeons
didn’t peel the ILM but still obtained about a 90%
surgical success rate. In my opinion, doctors perform
ILM peeling too frequently. The $64,000 question is,
which eyes are the best candidates for ILM peeling
and which eyes are not?
In most cases, I believe that simply removing the
posterior hyaloid (PH) from the ILM over the macu-

strated that a schisis (splitting) of the PH can occur
(Figure 1). Sometimes the outer posterior wall of the
schisis remains on the ILM when the PH separates.
This PH remnant may exert tangential traction on the
hole and prevent it from closing, or it may reopen the
hole later. When you peel the ILM, you remove the
overlying remnant of the PH tissue schisis. This is
analogous to napkins (PH remnant) on a tablecloth
(ILM). Removing the tablecloth also removes the
napkins. But if there are no napkins on the tablecloth,
removing the tablecloth isn’t necessary.
My early experience with Cirrus HD-OCT suggests that it may be possible to image these PH remnants. Recognizing PH remnants pre-op may permit
surgeons to target this area of the ILM and remove
the overlying PH. In addition, if Cirrus HD-OCT
shows that the PH has separated from the macular

Figure 2. This B-scan shows a post-pneumatic separation of the posterior
hyaloid (PH). The Cirrus HD-OCT high-resolution horizontal raster scan
through the center of the macular hole shows that the PH has separated
from the ILM. And in this B scan section, there’s no residual PH tissue on
the ILM. The five high-resolution horizontal raster scans normally don’t
image the area outside the central macula. In this case, the PH schisis
tissue lies inferior to the hole and is imaged only by a portion of the lower
resolution 200 B-scans (see Figure 3).

Figure 1. The Stratus OCT shows a schisis of the posterior hyaloid in a
patient with vitreomacular traction syndrome.

la closes the macular hole successfully. In my experience, macular holes fail to close when PH tissue
remains on the ILM. The Stratus OCT has demon-
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Figure 4. This is a high-resolution raster scan from Cirrus HD-OCT 1 week
following successful macular hole surgery with ILM peeling. The patient
received a 25% SF6 gas bubble injection and didn’t require face-down
posturing.

Figure 3. A virtual angiography C-scan from Cirrus
HD-OCT shows a post-pneumatic separation of the
posterior hyaloid (PH) in the right eye. A large placoid
remnant of the PH is noted on the IN macula adjacent
to the macular hole, following pneumatic displacement
of the PH. The horizontal high-resolution raster scan in
Figure 2 usually doesn’t show this area, because the
tissue is inferior to it. However, the Cirrus HD-OCT
3D scan routinely images this area.

area and no PH tissue remains on the ILM, the surgeon may decide not to peel the ILM. This level of
detail, not available with Stratus OCT, is possible
because of the dense scan data acquired by Cirrus
HD-OCT.

ILM Peeling Required
A 57-year-old woman presented with an early
stage II macular hole. I injected a 100% 0.5 cc SF6
gas bubble into her vitreous cavity to sever the adhesion of the PH from the macula, thereby releasing the
traction on the hole. The injected bubble released the
PH attachment from the fovea (Figure 2). The patient
lay face down for 5 days; however, the hole didn’t
close. Why didn’t the hole close? A virtual angiographic C-scan from Cirrus HD-OCT demonstrated
that the PH schisis tissue remained on the surface of
the retina, exerting tangential traction — which may
have prevented the hole from closing (Figure 3). The
patient underwent conventional macular hole surgery
with ILM peeling, and the hole closed (Figure 4). The
PH tissue lying on the ILM on inferior macula was
removed with the ILM. Cirrus HD-OCT even
revealed where I removed the ILM (Figure 5).
When removing retinal tissue, most surgeons
know that less usually is better. Choosing not to peel
the ILM in all cases of macular hole surgery may

Figure 5. This is a high-resolution C-scan from Cirrus HD-OCT following
successful macular hole surgery with ILM peeling. Note that the PH
remnants in Figure 3 aren’t present in the area inferior to the now-closed
hole. The star-shaped area (shown here) represents a defect in the ILM
where it was peeled.

result in decreased OR time and better visual outcomes. If Cirrus HD-OCT can determine if PH tissue
is present on the retinal surface preoperatively, it may
help physicians decide whether or not to peel the ILM.
The six diagonal B-scans created by Stratus OCT
don’t reveal the PH tissue on the ILM, which is elegantly demonstrated by the 200 horizontal B-scan
images of Cirrus HD-OCT.
Cirrus HD-OCT provides unique images of the
inner retinal surface, which are helpful clinically for
surgical assessment planning. The technology may
help identify patients who will benefit from ILM peeling in macular hole surgery, and those who would not
benefit from it. OM
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By Paul E. Tornambe, MD

Make the Best Treatment
Decisions for Diabetic
Macular Edema
Learn how Cirrus HD-OCT helped determine if vitrectomy was
necessary in this DME case.
One of the most frustrating cases the retina surgeon
faces is the patient with diabetic macular edema
(DME). Anti-VEGF agents aren’t very effective in
treating DME and could reduce vision further if macular ischemia is present. Periocular and intravitreal
corticosteroids are short-acting, and subsequent injections usually are less effective and even shorter-acting.
Grid laser photocoagulation, sometimes used in combination with VEGF inhibitors and steroids, may be
somewhat effective, but it’s associated with scotomas,
areas of RPE atrophy that progressively enlarge, and
sometimes iatrogenic choroidal neovascular membrane
formation. Often, vitrectomy is considered if significant traction exists and after you’ve tried the other
therapies mentioned above.
We used Stratus OCT in the past to verify retinal
traction. In my experience, Cirrus HD-OCT provides
unique, crisp images of the vitreoretinal interface and
demonstrates the magnitude of these vitreoretinal
interface forces in much greater detail. Stratus OCT
revolutionized the way we examined the retina.

Metaphorically speaking, Stratus OCT took us from
radio to black and white TV. Cirrus HD-OCT takes
us from black and white TV to high-definition (millions of colors) TV, providing much more detail and
information that we can use in daily practice. The following case demonstrates the clinical relevance of
Cirrus HD-OCT.

A Case of DME
A 64-year-old woman with insulin-dependent diabetes presented with DME. Over the last 2 years, her
right eye was treated with laser photocoagulation,
periocular steroids and, more recently, with 6 monthly
injections of ranibizumab (Lucentis, Genentech, South
San Francisco, Calif.). The macular edema showed little improvement, and her visual acuity remained in the
20/50 to 20/60 range.

Crystal Clear Images
The patient’s vision in the fellow eye declined
from 20/20 to 20/60. The high-resolution B-scans of

Figure 1. These high-resolution, horizontal raster B-scans from Cirrus HD-OCT show traction by the posterior hyaloid (PH) OU. Traction is more extensive in
the left macula (right) than in the right macula (left).
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Figure 2. This topography map image demonstrates significant macular
edema in the patient’s left eye.

Figure 3. The topography map superimposed on the retinal image
locates the edema in relation to retinal vessel landmarks, which may
help determine where to apply focal laser photocoagulation.

Figure 4. Three-dimensional (3D) cube scans demonstrate the extent of the vitreomacular adhesion forces in both eyes.

Cirrus HD-OCT showed macular edema in both
eyes. The B-scans revealed some traction near the
posterior hyaloid (PH), which was greater in the left
eye than in the right eye (Figure 1). The topography
map demonstrated the extent of the macular edema
in each eye (Figure 2).
The topography map superimposed on the retinal
image located the edema in relation to retinal vessel
landmarks, which may help determine where to apply
focal laser photocoagulation (Figure 3). However,
only the 3D cube scans of Cirrus HD-OCT, vividly
shows the extent of the vitreous traction on the retina in each eye (Figure 4). The B-scan and topography
images don’t demonstrate the magnitude of vitreous
traction, especially in the right macula.
The 3D images clearly explained why laser treatment was minimally effective in the treatment of
DME and why VEGF inhibitors and steroids weren’t
a permanent solution. Severe traction on retinal ves-

sels results in persistent leakage. The 3D scans indicated that vitreous traction played a major role in the
patient’s vision loss. Vitrectomy was indicated in this
case to release the traction. In the future, we might
consider an injection of microplasmin to cleave the
bond between the vitreous and the retina, rather than
performing a vitrectomy.

Superiority of Cirrus HD-OCT
This case clearly demonstrates how you can use
Cirrus HD-OCT to develop a more accurate treatment plan for DME. We didn’t appreciate the extent
of the vitreous traction in either eye by viewing the
high-resolution B-scans and topography maps. Laser
photocoagulation, intravitreal steroids or VEGFinhibitors probably won’t offer a permanent solution
for diabetic eyes with this much traction. This case
emphasizes the clinical decision-making significance
of Cirrus HD-OCT. OM
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By Iqbal K. Ahmed, MD, FRCSC, and Jennifer Calafati, MD

Confirming a Questionable
Glaucoma Diagnosis
Here’s how various capabilities of Cirrus HD-OCT helped
develop an accurate treatment plan.
Cirrus HD-OCT Difference

A 64-year-old Caucasian man was referred for an
assessment of suspicious-looking optic discs and borderline intraocular pressures (IOPs). The patient had
no visual complaints but was slightly myopic. He had
hypertension and diabetes and was taking medications for both conditions. He had no known family
history of significant ocular diseases.

Cirrus HD-OCT provides rapid high-resolution
scanning of the entire retina, retinal pigment epithelium and choroid. It’s an important tool in glaucoma
diagnostic imaging because it measures the thickness
and quality of the peripapillary RNFL, possibly
where the earliest glaucomatous changes occur.

Ophthalmic Assessment
The patient’s visual acuity was 20/25 in both eyes,
and he had a mild myopic (–0.75D) correction. His
IOP was 21 mm Hg in the right eye and 20 mm Hg in
the left eye. Central corneal thickness (CCT) was 550
microns in the right eye and 554 microns in the left
eye.
Optic disc examination of the right eye showed
some suspicious cupping with early inferior and superior thinning of the neuroretinal rim. The left optic
disc seemed to have a normal inferior rim, although
it appeared there might be superior neuroretinal rim
thinning. Clinical assessment of the retinal nerve fiber
layer (RNFL) in both eyes revealed no obvious
defects.
Humphrey automated perimetry 24-2 showed
that both eyes had significant fixation losses with low
reliability. We found no obvious visual field defects in
either eye. Repeated automated perimetry showed
variable reliability and was within normal limits.
Our standard ophthalmic workup revealed suspicious optic discs, particularly in the right eye, with
borderline IOPs and normal CCTs. Visual fields,
although not entirely reliable with multiple testing,
was within normal limits. The question was, “Does
this patient have glaucoma or not?”

Figure 1. Cirrus HD-OCT captures an optic disk cube, or a 200 A-scan x
200 B-scan area (6 mm x 6 mm) around the disk, thereby acquiring data
from the perpapillary region as well as from the optic disk itself.
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Figure 2. The patient’s RNFL thickness OD in this quadrant/clock hours
analysis was in the red zone, indicating that his RNFL was in the lowest
1% of age-matched controls.

Figure 3. The RNFL thickness map of the left eye shows some reduction
of the typical yellow/orange RNFL peaks superiorly, while the right eye
shows large areas of blue at the vertical RNFL poles.

Emerging studies support the use of RNFL imaging as
potentially more sensitive and specific than disc imaging for early glaucoma.1
Unlike time domain OCT, the Cirrus HD-OCT
platform, which is based on spectral domain technology, collects large amounts of data over a large area of
the optic disk with a single scan. Instead of performing a circular scan around the optic disk, Cirrus HDOCT captures an optic disk cube, or a 200 A-scan x
200 B-scan area (6 mm x 6 mm) around the disc,
thereby acquiring data from the peripapillary region
as well as from the optic disk itself (Figure 1). You can
measure over 42 million points within this area, which
is an incredible amount of important data.

and left eye was 78%, which is within the normal
range but is below the established mean of 88.6%.
Asymmetry of RNFL thickness can be a useful finding in the diagnosis of glaucoma.
Since most glaucoma diagnoses present with localized defects, the quadrant analysis of Cirrus HDOCT can be very helpful. When we analyzed each
quadrant of our patient, it was clear that he had superior and inferior RNFL loss in the right eye that was
outside normal limits. His RNFL thickness in these
quadrants was in the red zone, indicating that his
RNFL was in the lowest 1% of age-matched controls.
Surprisingly, we found there was also some possible
RNFL loss superiorly in his left eye, as indicated in
the yellow zone (Figure 2).
These results were also demonstrated in the longitudinal TSNIT thickness profile compared to normative data. The profile showed flattening of the superior and inferotemporal RNFL bundles in the right eye
as well as subtle flattening of the superior RNFL bundle in the left eye. The asymmetry was also noted
when we compared both TSNIT profiles.

RNFL Thickness Values, TSNIT Profile
Average RNFL thickness indicates a patient’s
overall RNFL health. The mean value for RNFL
thickness in the general population is 92.9 +/- 9.4
microns. Typically, a normal, nonglaucomatous eye
has an RNFL thickness of 80 microns or greater. An
eye with an average RNFL thickness of 70 to 79 is
suspicious for glaucoma. An average thickness of 60
to 69 is seen in less than 5% of the normal population and implies glaucoma.
The average RNFL thickness in our patient’s left
eye fell within normal limits. The average RNFL
thickness of the right eye was 69 microns — below
the fifth percentile of the normal population. The
symmetry analysis between the RNFL of the right eye

Deviation from Normal Maps
The RNFL thickness maps and deviation maps are
an innovation of the Cirrus platform that provides a
transverse assessment of RNFL thickness across the
200 x 200 optic disk cube. Because of the rapid and
precise volumetric imaging over this large area, we’re
able to get a birds eye view of the optic disk and peri-
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inferotemporal loss along the RNFL bundles about a
disk diameter away from the disk in the left eye,
although the disk itself looks untouched inferiorly
(Figure 4). This specific finding likely would have
been missed if we assessed the disk — clinically, with
imaging or with peripapillary RNFL circle scanning
— using other imaging technologies.

Glaucoma or Not?
Although our clinical exam and early ancillary
testing in this patient led to a possible diagnosis of
glaucoma — at least in one eye — it was Cirrus HDOCT that helped us make the diagnosis for both eyes.
Cirrus HD-OCT illustrated the extent of glaucomatous damage by providing crystal clear views of
RNFL thinning. Specifically, the Cirrus confirmed
that the patient’s right eye had greater RNFL loss and
deviation from the norm than the left eye. Based on
these findings, we diagnosed our patient with early
open-angle glaucoma in both eyes. As a result of
Cirrus HD-OCT technology and a solid diagnosis, we
prescribed IOP-lowering medications in both eyes to
slow the progression of optic nerve damage. OM

Figure 4. The RNFL deviation map shows the superior and inferior loss
along the RNFL bundles in the right eye, and the superior loss along the
RNFL bundles in the left eye.

papillary region.
The RNFL thickness map shows RNFL thickness
along a color scale from areas of thinner RNFL in
blue to areas of very thick RNFL in red. In our
patient, the RNFL thickness and deviation maps corroborate the thickness values and TSNIT findings.
The thickness map of the left eye shows some reduction of the typical yellow/orange RNFL peaks superiorly, while the right eye shows large areas of blue at
the vertical RNFL poles (Figure 3).
The RNFL deviation map shows the superior and
inferior loss along the RNFL bundles in the right eye,
and the superior loss along the RNFL bundles in the
left eye. Interestingly, the map also shows some early

Reference
1. Medeiros FA, Vizzeri G, Zangwill LM, Alencar LM, Sample PA, Weinreb RN. Comparison
of retinal nerve fiber layer and optic disc imaging for diagnosing glaucoma in patients suspected of having the disease. 2008. Ophthalmology. 2008;115:1340-1346.
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Evaluating the Impact of HD-OCT
On Diagnosing and Treating
Retinal Disease
Two cases demonstrate how Cirrus HD-OCT led to more
accurate diagnoses and better patient outcomes.
Evaluating and Treating DME

Accurate, early diagnosis and treatment decisions
often depend on the quantity and quality of data we
receive. As new technologies continue to give us more
data, they’ll also facilitate the translation of that data
into practical, accessible information.
The detailed images of Cirrus HD-OCT help evaluate
and monitor age-related macular degeneration (AMD)
and diabetic macular edema (DME). The technology not
only enables us to readily diagnose AMD and DME, but
also allows us to map the response to therapy or monitor the natural history of the disease. We can compare the
Cirrus images against normative databases, as well as
against a patient’s own baseline photographs.
In addition, Cirrus HD-OCT allows us to separate
the layers of the retina, including the internal limiting
membrane (ILM) and the retinal pigment epithelium
(RPE), and analyze integrated measurements of thickness and volume. This layered mapping is informative
not only for wet AMD, but also for diagnosing and
tracking the dry form of AMD. The full benefit of this
information will continue to evolve and eventually help
us make even more informed medical and surgical management decisions for our patients.
Cirrus HD-OCT also may help us decide if surgery
is necessary for a variety of macular disorders and
choose the best surgical option. Already, the technology has proven to be invaluable for surgical assessment
of macular holes, epiretinal membranes, vitreomacular
traction syndrome and virtually any form of vitreoretinal interface change.
In our clinic, however, we don’t limit the use of
Cirrus HD-OCT to these cases. We use the technology
whenever possible because the precise mapping (registration) is unparalleled, even for cases in which a high
level of detail may not seem necessary.

One application of Cirrus HD-OCT that’s particularly beneficial is the ability to see detailed images and
maps of visual changes related to diabetes complications that help with diagnosis and disease management.
I examined a 75-year-old man with moderate, nonproliferative diabetic retinopathy who complained that
his vision substantially worsened following uneventful
cataract surgery in his left eye. His preoperative visual
acuity was 20/70 OS. At 6 weeks postop, his acuity
dropped to 20/400. In addition, the patient had developed significant Amsler grid abnormalities. Since the
time of his cataract surgery, he’d been treated with topical nonsteroidal anti-inflammatory agents (NSAIDs)
and topical corticosteroids.
As part of the patient’s clinical evaluation, baseline
color photographs and a fluorescein angiogram were
obtained. The fluorescein angiogram revealed moderate
macular edema with diffuse leakage and staining on the
optic nerve head. I believed the patient had mild DME
with probable postoperative cystoid macular edema
(CME) superimposed on his condition. Cirrus HDOCT documented the precise location and the extent of
the CME (425 microns), although it didn’t show any
evidence of a taut posterior hyaloid or other vitreo-

Figure 1. These images from Cirrus HD-OCT show extensive macular
edema post cataract surgery centrally as well as temporally to the fovea.
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Figure 2. Images from Cirrus HD-OCT show complete resolution of central
cystoid macular edema 6 weeks post injection of off-label bevacizumab
(Avastin, Genentech).

Figure 3. High-definition OCT shows vitreomacular traction with the
appearance of a possible macular hole post cataract surgery.

macular abnormalities (Figure 1).
Initially, I decided to continue treating the patient
with topical NSAIDs and corticosteroids and begin a trial
with intravitreal bevacizumab (Avastin, Genentech), recognizing that this was an off-label anti-VEGF agent, and
that the combined diabetic and postop CME may not
fully respond to this treatment course. When the patient
returned 6 weeks postinjection, I took a new set of
images with Cirrus HD-OCT and compared them to
those taken at baseline. The patient’s vision remained
unchanged, although the CME had thinned mildly to
325 microns. The patient either partially responded to
the pharmaceutical treatment or time alone allowed for
some of the improvement. Cirrus HD-OCT gave me the
amount of data and high-resolution images I needed to
decide the best course of further treatment. I weighed my
options: observation, continued use of topical NSAIDs
and/or corticosteroids, further anti-VEGF treatment,
laser photocoagulation, intravitreal triamcinolone
(Kenalog), or pars plana vitrectomy surgery.
Based on the test results from Cirrus HD-OCT and
the patient’s initial partial response to anti-VEGF therapy, I chose to continue my current treatment plan: topical NSAIDs and corticosteroids and intravitreal bevacizumab. The patient received a second injection of offlabel bevacizumab, and 6 weeks later his vision improved
to 20/40 OS with almost complete resolution of central
metamorphopsia (Figure 2). I’ll continue to monitor the
patient every 2 months, or see him as needed if he reports
any significant visual change in the interim.

vitreomacular traction and possible macular hole formation, which was readily confirmed with Cirrus HDOCT (Figure 3).
I explained to the patient that while the cataract surgery had partially helped him clinically, he’d require vitrectomy surgery to potentially gain further visual
improvement. Following a discussion of the risks and
benefits of the procedure, we proceeded with a 25-gauge
pars plana vitrectomy with retinal membrane dissection
and a fluid-air exchange. At 3 months postop, the
patient’s central vision recovered, his metamorphopsia
resolved and his vision stabilized at 20/25 OS (Figure 4).
Figure 4. This highdefinition image shows
complete resolution of
the vitreomacular traction
post vitrectomy surgery,
although with remaining
mild residual retinal
surface irregularity.

A New Generation
Today, we’re all looking forward to seeing more
case studies demonstrating how Cirrus HD-OCT is
beneficial for diagnosing, treating and monitoring a
variety of disease processes. Anyone who has access to
the new generation of HD-OCT has been impressed
with its higher level of detail and precision. Soon, an
even more complete picture of the benefits will begin to
fully emerge. OM

Vitreomacular Interface Changes
In another case, Cirrus HD-OCT helped establish a
correct clinical diagnosis. A 66-year-old man underwent uneventful cataract surgery in his left eye,
although he experienced only partial visual recovery
from 20/100 to 20/70. Clinical examination suggested
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