A novel technique
using spectral-
domain optical
coherence
tomography
(Spectralis,
SD-OCT + HRA) to
Image supine
non-anaesthetized
infants: utility
demonstrated in
aggressive posterior
retinopathy of
prematurity

Abstract

Purpose: To acquire high definition spectral
domain optical coherence tomography (SD-OCT)
images of supine, non-anesthetized infants in the
office by a novel modification of a commercially
available table-top, chin rest system.

Method: Spectralis, a combined HRA + OCT
device (Heidelberg Engineering, Heidelberg,
Germany) was modified to convert the table-
top system into a hand-held device using a
two-step modification of the existing system.
This device was used to obtain high-resolution
OCT images of four infants with aggressive
posterior retinopathy of prematurity (APROP)
who required no general anesthesia.

Results: Serial imaging at two time periods of
the exact area of clinical interest were obtained
and were comparable. The entire procedure
was safely completed in the office. The
obtained OCT images guided selective laser
ablation of flat neovascularization which were
missed on clinical examination.

Conclusion: With this simple modification
and technique, the ability of using the
Spectralis, a popular combined angiography
and OCT imaging device for imaging supine,
non-anesthetized infants has been established.
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This possibility would allow the dual use of
the table-top system to serve also as a hand-
held device for paediatric cases that can be
imaged in the office setting with limited
operating room facility in a busy practice.
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Introduction

Despite the recent introduction of a

hand-held non-contact optical coherence
tomography (OCT) system to image the infant
retina,' OCT imaging of infants has been limited
chiefly because of the fact that most commercially
available machines are vertically oriented and
disallow imaging of supine, non-anaesthetized,
and uncooperative children.*” Using a novel
modification, we show how the disassembled
vertical camera unit of the Spectralis

(HRA + OCT; Heidelberg Engineering,
Heidelberg, Germany) allows high-definition
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spectral-domain (SD) OCT images in four cases of supine
premature infants.

Following a two-step disassembly, the freed camera is
pointed downwards in alignment with the infant’s eye
(Figure 1). The retina is brought to focus on the infrared
(IR) window and the corresponding OCT images are
acquired. The retinal periphery is imaged by tilting the
camera head. The resulting laterally inverted images
must be considered in reporting the localization of the
pathology. Four cases of aggressive posterior retinopathy

Figure 1 The disassembled Spectralis imaging system convert-
ing the table-top chin-rest system into a mobile hand-held
device is demonstrated. The infant is placed on a table adjoining
the system in the office room and can be imaged without the use
of general anaesthesia. As the infant’s head is closer to the
camera head and the technician stands at the head end of the
infant, the resulting images are laterally inverted and must be
kept in mind while interpreting localisation.
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of prematurity (APROP) underwent OCT imaging using
the above technique. Two cases are detailed here.

Case reports
Case 1

A female infant born at 2000 g and 32 weeks gestation
diagnosed with aggressive posterior retinopathy of
prematurity (APROP) had undergone laser
photocoagulation at a post-conceptual age of 38 +2
weeks. A week later, media haze from recent laser
prevented accurate localization of the persistent flat
neovascularization (FNV) in the left eye. Spectral-domain

Figure 3 A composite of the same case as in Figure 2 (Case 1),
showing the resolution of the flat neovascularization (FNV) from
the same location (red circle) imaged by the Spectralis OCT
(below) and corroborated with the Retcam image (above). This
image was obtained 7 days after the first session, and the eye
had undergone supplement laser over the FNV based on the
OCT findings in Figure 2. There is resolution of retinal oedema
compared to Figure 2. The color reproduction of this figure is
available on the html full text version of the manuscript.
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Figure 2 An infant (Case 1) with aggressive posterior retino-
pathy of prematurity (APROP) imaged on the Spectralis using
the modified technique. A composite of the left eye temporal
quadrant imaged with a Retcam (above), and infrared and
spectral-domain OCT images (below) was imaged 5 days after
the initial laser photoablation for APROP. The red circle shows
the area of suspected flat neovascularization (FNV), which was
confirmed on the OCT (blue arrow). The OCT reveals increased
retinal thickness underlying and adjoining the FNV, suggestive
of retinal oedema. The laterally inverted OCT as noted must
be kept in mind while interpreting the localisation. The color
reproduction of this figure is available on the html full text
version of the manuscript.
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Figure 4 Case 2: The composite of the left eye of Case 2,
imaged 6 days after laser photoablation for APROP. The Retcam
image above indistinctly shows (red circle) the area of the
persistent flat neovascularization (FNV), which was more clearly
shown on the infrared window and the optical coherence
tomography (OCT) (blue arrow) on the Spectralis using the
modified technique. The laterally oriented (inverted) OCT image
is a result of the technique described and does not hinder
visualisation. The color reproduction of this figure is available
on the html full text version of the manuscript.

optical coherence tomography (SD-OCT) images,
however, confirmed and localized the FNV, which
allowed selective laser ablation of these vessels.® A week
later, the resolution of the FNV was confirmed on repeat
OCT of the same site, corroborated on clinical
examination and Retcam images (RETCAM Shuttle,
Clarity MSI, CA, USA) (Figures 2 and 3).

Case 2

A male infant born at 1300 g and 30 weeks gestation
underwent similar SD-OCT-assisted selective laser
photoablation of the FNV a week after the initial
treatment (Figures 4 and 5).

Discussion

This report establishes that the Spectralis, a table-top
system, can also be modified to serve as a hand-held
device for imaging supine, non-anaesthetized infants in
the office setting, obviating the need of general
anaesthesia or an operating room. Moreover, the
Spectralis has the capability of performing combinations
of fluorescein and indocyanine green angiography
simultaneously, which may be explored in the future for

Figure 5 Case 2: The composite of the same eye of Case 2,
imaged 10 days later, showing the resolution of the FNV (red
circle) from the same location as in Figure 4, imaged on an
optical coherence tomography (OCT) on the Spectralis. The
Retcam image shows healing laser scars and a clearer media
than before. Selective laser ablation of the FNV was possible
owing to the accurate localisation on the OCT. The color
reproduction of this figure is available on the html full text
version of the manuscript.

paediatric cases. In this report, the four cases imaged
using this method benefitted from the rapid and
high-resolution OCT images, which allowed targeted
therapeutic intervention. Its utility in routine retinopathy
of prematurity cases and other paediatric retinal
conditions needs further investigation.

Summary

What was known before
® Optical coherence tomography (OCT) is useful in infants,
but currently available machines preclude the imaging of
supine, non-anaesthetized infants with ease.
® A previous report of a hand-held OCT device shows the
use of a proprietary machine to diagnose OCT features of
shaken baby syndrome in infants, but under anaesthesia.

What this study adds

e First demonstration of the modification of an existing
table-top OCT device to serve as a hand-held OCT
imaging system.

e First use of Spectralis (Heidelberg Engineering,
Heidelberg, Germany) in imaging the supine,
non-anaesthetized infant.

e First demonstration of the spectral domain (SD) OCT imaging
of infants in office with no dependence on the operating
theatre with minimal modifications of existing systems.

® First use of high-definition SD OCT to map and treat
flat-neovascularization in cases of aggressive posterior
retinopathy of prematurity (APROP).
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