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Abstract

Purpose To compare optical coherence

tomography (OCT) images obtained with

swept-source OCT (SS-OCT) and spectral

domain OCT (SD-OCT) in pathological

myopia.

Methods This is a comparative

observational cases series. Five patients with

pathological myopia underwent SD-OCT and

SS-OCT imaging. SS-OCT was performed

using a prototype system (Topcon Medical

Systems). SD-OCT was performed using

enhanced depth imaging on the Heidelberg

Spectralis OCT. The closest corresponding

scans from the central subfield were

compared.

Results Eight eyes of five patients with

pathological myopia were included (mean

spherical equivalent: � 16.00±4.70 D).

Overall, SS-OCT better visualized retino-

choroidal structures. The choroid, inner

segment (IS)/outer segment (OS) line, and

external limiting membrane (ELM) were

clearly seen in a higher proportion of

SS-OCT than SD-OCT scans, (Po0.01 for all)

whereas visualization of the sclera and

retinal pigment epithelium (RPE) were

similar. SS-OCT demonstrated foveoschisis

in four eyes, with one of these not visible on

SD-OCT. The wider SS-OCT scan revealed

additional pathology not visible using

SD-OCT along the staphyloma walls in 4/8

images. These included incomplete posterior

vitreous detachment in one eye and

peripheral retinoschisis in 3/8 eyes.

Vitreoschisis was visible in 3/8 SS-OCT

images but not in the SD-OCT images.

Conclusion SS-OCT is useful for imaging the

posterior staphyloma of pathological myopia,

providing greater detail than SD-OCT.
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Introduction

Swept-source optical coherence tomography

(SS-OCT) is a recent evolution of OCT

employing a fast wavelength scanning light

source.1 Compared with current spectral

domain OCT (SD-OCT), SS-OCT has greater

sensitivity and lower signal-to-noise ratios

(SNR) at greater scanning depths.

OCT is invaluable in discerning subtle

macular pathology in pathological myopia,2–5

but SD-OCT has significant limitations. The

limited scanning depth frequently causes high

SNRs, while the limited B-scan length does not

image the entire width of the staphyloma and

mirror artifacts are common.6

The aim of this paper is to compare OCT

images obtained with SS-OCT and SD-OCT in

pathological myopia.

Materials and methods

Five patients with pathological myopia

underwent SD-OCT and SS-OCT scanning.

SD-OCT was performed with the enhanced

depth imaging mode of the Heidelberg

Spectralis OCT system (Heidelberg Engineering,

Vista, CA, USA). SS-OCT was performed using

the Topcon Atlantis DRI OCT-1 system

(Topcon Medical Systems, Paramus, NJ, USA).

The system scan speed is 100 000 A-scans/s,
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using a light source with central wavelength of 1050 nm and

bandwidth of 101 nm. The axial resolution is 8.1mm and the

degradation in sensitivity with depth is 2.4 dB/mm.7 Scan

lengths of 12 mm were used. All scans were performed by

the same technician. Scans with motion artifacts were

excluded, but poorer quality images due to media opacity

were included to compare imaging capabilities in these

situations. The closest corresponding scans from the same

central subfield were selected for comparison.

Results

Eight eyes of five patients with posterior staphylomata

were included (mean spherical equivalent refraction

(SER): � 16.00±4.70 D; range: � 10.50 D to � 23.00 D).

Overall, SS-OCT better visualized retino-choroidal

structures (Table 1). The choroid, inner segment (IS)/

outer segment (OS) line, and external limiting membrane

(ELM) were clearly seen in a higher proportion of

SS-OCT than SD-OCT scans, (Po0.01 for all) while

visualization of the sclera and retinal pigment epithelium

(RPE) were similar.

The 12-mm SS-OCT scan imaged a wider extent of the

staphyloma in 4/8 eyes, whereas mirror artifacts were

seen in the rest. The wider scans revealed additional

pathology not visible using SD-OCT in 4/8 images.

Insertion of the posterior hyaloid face with incomplete

posterior vitreous detachment was seen in one case, and

peripheral areas of retinoschisis in 3/8 eyes. Vitreoschisis

with a persistent premacular vitreous attachment was

visible in 3/8 SS-OCT images but not in SD-OCT images.

Case reports

Case 1

SS-OCT demonstrated myopic foveoschisis in four eyes.

In one of these, the corresponding SD-OCT image did not

demonstrate the foveoschisis clearly (Figure 1a and b)

due to generally poor image quality.

Case 2

In this patient with SER of � 14.63 D, SS-OCT of a

peripheral area of inner retinoschisis clearly

demonstrated bridging elements, distinguishing it from

epiretinal tissue or internal limiting membrane (ILM)

detachment (Figure 1c and d).

Case 3

Although SS-OCT evaluates a wider extent of the

staphyloma, mirror artifacts are still present. In this

patient (SER � 15.5 D), additional areas of retinoschisis T
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are seen on the walls of the staphyloma on SS-OCT, and

vitreoschisis is also visible (Figure 1e and f).

Discussion

SS-OCT better images the posterior staphyloma in

highly myopic eyes than SD-OCT, and a wider scan

allows for the visualization of additional pathology.

SS-OCT better delineated the choroid but not the

sclera than SD-OCT. In many cases, the extreme

posterior protrusion of the staphyloma-limited

visualization of the posterior scleral border.

Morphological changes in the choroid and sclera are

important as they have been implicated in the

pathogenesis of myopia.5,7 The wider scan with

SS-OCT detected pathology on the walls of the

Figure 1 SS-OCT and corresponding SD-OCT patients of three cases. (a) SS-OCT demonstrated myopic foveoschisis clearly, but (b) SD-OCT
does not, owing to generally poor image quality. (c) In this patient with a spherical equivalent refraction (SER) of � 14.63 D, SS-OCT of the
peripheral area of inner retinoschisis clearly demonstrated bridging elements, distinguishing it from epiretinal tissue or internal limiting
membrane (ILM) detachment. (d) The corresponding SD-OCT image does not show peripheral detail. (e) Wider extent of the staphyloma;
mirror artifacts are still present. In this patient (SER � 15.5 D), additional areas of retinoschisis are seen on the walls of the staphyloma on
SS-OCT, and vitreoschisis is also visible. (f) SD-OCT does not image as wide an extent of the staphyloma and does not show as much detail.
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staphyloma and demonstrated the configuration

of the staphyloma, but is still susceptible to mirror

artifacts.6

The extreme posterior protrusion and curvature

of the posterior staphyloma of pathological myopia

can adversely affect image resolution and SNRs.

SS-OCT appears to allow better discrimination of

retinal layers. The IS/OS line, the integrity of which has

been correlated with visual acuity,8,9 was better seen

with SS-OCT than SD-OCT. We were also able to

demonstrate the anatomical changes of myopic

foveoschisis more clearly with SS-OCT than SD-OCT,

including distinct visualization of the bridging

elements. The superior image quality with SS-OCT also

allowed for visualization of the vitreous. Myopic

traction maculopathy is frequently associated with a

multi-laminar epiretinal complex composed of schitic

vitreous, epiretinal membranes, and ILM. Surgical

repair of myopic foveoschisis is more likely to be

successful if all of these components are removed, and

SS-OCT may aid in surgical planning.10,11 In some

images, a clearer distinction between a detached ILM

and a thin inner layer of a retinoschisis cavity could be

made with SS-OCT (Figure 1c).

In conclusion, SS-OCT is a promising clinical and

research tool in imaging the posterior staphyloma of

pathological myopia. Further applications for the device

in the near future are anticipated.

Summary

What was known before

K Optical coherence tomography is essential for evaluating
macular pathology in high myopia.

K Spectral domain OCT performs poorly in imaging the
posterior staphyloma of high myopia.

What this study adds

K New swept-source OCT technology provides superior
imaging capabilities in pathological myopia.
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