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Abstract
Spectral domain optical coherence tomography (SD-OCT) images from an infant victim of shaken
baby syndrome who presented with vitreous hemorrhage in the left eye and bilateral, large
hemorrhages over both maculae. Both RetCam and SD-OCT images were obtained, demonstrating
the position of the blood beneath the internal limiting membrane of the right macula. Image
registration software was used to register the photographic images with the surface projection
images obtained by the SD-OCT. In the left eye, the vitreous hemorrhage was removed with
vitrectomy, and the retinoschisis cavity incised to allow drainage.

INTRODUCTION
Reported by Caffey in 1972,1 retinal hemorrhages have been well described in the shaken
baby syndrome (SBS). Hemorrhages have been reported in all retinal layers as well as in the
pre-retinal and vitreous spaces.2–6 Prior reports have also described macular retinoschisis,
with blood collecting between the separated retinal layers.3 In particular, dome shaped
collections of blood, overlying the macula and lying under the internal limiting membrane
(ILM) have been described in clinical reports and histopathology.3,7

Optical coherence tomography (OCT) enables non-invasive, cross-sectional imaging of the
living retina. The use of a handheld scanner permits imaging of the anesthetized infant
retina,8 and has recently been used to image infants with SBS.9,10 We present OCT images
and fundus photographs depicting one of the first in-vivo demonstrations of a hemorrhagic
retinoschisis cavity in a victim of SBS.

CASE DESCRIPTION
The patient was a 3½-month-old male infant who became apneic and unresponsive at home.
On transport to the hospital, she developed seizures, was found to have intracranial
hemorrhage, and was admitted to the ICU. Fundus examination demonstrated extensive,
bilateral retinal hemorrhages in multiple layers, including large dome-shaped hemorrhages
overlying both maculae. Subsequently, the left eye developed break-through vitreous
hemorrhage. Two months later, once she was sufficiently stable, she underwent examination
under anesthesia (EUA) and vitrectomy in the left eye.

During the EUA, RetCam (Clarity Medical Systems, Inc., Pleasanton, CA) photographs
were taken of the right eye. A handheld SD-OCT probe (Bioptigen Inc., Research Triangle
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Park, NC) was used to acquire images of the right eye as well. The handheld SD-OCT probe
does not afford acquisition of a simultaneous fundus image, as is possible with a standard
SD-OCT interface. However the “summed volume intensity projection,” which is a surface
image created from the OCT volumetric data, can be used to precisely localize the retinal
location of the OCT scans. This is done by registering the “summed volume intensity
projection” to the fundus image obtained with the RetCam using the vasculature visible in
both images. The results are in Figures 1 and 2. The SD-OCT images show the retinoschisis
cavity overlying the macula with sub-ILM hemorrhage extending to the optic nerve.
Features that were not visible in the RetCam image were seen in the corresponding OCT
image, illustrating the complementary relationship between these imaging modalities.

Vitrectomy was performed on the left eye using a lens sparing technique and an irrigating
light pipe. Once the vitreous hemorrhage was cleared, a large, dome shaped, sub-ILM
hemorrhage was seen to overlie the macula, just as in the right eye. A small incision was
made in the inferior aspect of the ILM, with the goal of allowing the hemorrhage to disperse
and become absorbed. At the most recent follow-up, 3 weeks post-surgery, both eyes were
seen to have improved substantially. The hemorrhages overlying both maculae had largely
resorbed, and the remainder had layered inferior to the central macula.

DISCUSSION
In this paper, we have shown SD-OCT images of a large retinoschisis cavity with a sub-ILM
hemorrhage resulting from SBS. These images were obtained using a handheld probe during
an EUA. Previously, these large hemorrhagic cavities had only been reported with fundus
photos and pathology slides. Bullous, sub-ILM hemorrhages resemble preretinal, sub-
hyaloid hemorrhages on examination. The OCT scan in this case demonstrates the ILM
overlying the hemorrhage. The sharp insertion into the optic nerve of the boundary
overlying the hemorrhage is probably more consistent with ILM than with the posterior
vitreous face. Conservative management in this case, with simple incision of the ILM during
vitrectomy, allowed the blood to clear.

Retinoschisis cavities have often been reported in conjunction with retinal folds.2–7,10 No
such folds were seen in this case. Recently, OCT images have been reported in cases of
SBS. Sturm et al.9 used time domain OCT to image vitreoretinal traction and small, residual
retinoschisis after the resolution of a hemorrhage. This vitreoretinal traction was speculated
to contribute to the pathogenesis of retinal folds. Scott et al.10 used SD-OCT, also with a
handheld probe, to image traumatic macular holes and epiretinal membranes after SBS. In
this case, the epiretinal membrane was dual layered. The outer layer was postulated to be
detached ILM, presumably after a prior hemorrhage had resorbed. However, images
depicting the insertion of the membrane into intact retina were not presented.

The handheld OCT probe used here and in10 further improves the information that may be
obtained during surgery and EUAs. Though Sturm et al.9 were able to position a patient with
the typical slit lamp OCT interface, a handheld probe allows imaging the patient in a supine
position and is more practical in an OR environment.

Registering the OCT images with the wide-field, color fundus photos of the RetCam
facilitated the precise localization of the OCT scans. Cross-modality image registration was
particularly helpful because the Bioptigen SD-OCT probe does not provide a true fundus
image. Rather, it shows a narrow-field, “summed volume intensity projection”, which
recreates a retinal surface image from the OCT volume data. Co-registration of images from
different modalities and devices, whether in the normal or pathologic retina, provides a
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richer perspective of the relationship between the various images and assists in the process
of interpreting specific features within a given image.
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Figure 1.
RetCam photo with spectral domain optical coherence tomography (SD OCT) fundus image
overlaid on top after image registration. The lines show the locations of the SD OCT scans
in the boxes to the right; each line and SD OCT image has a corresponding label. The OCT
images show the retinoschisis cavity with sub-internal limiting membrance (ILM)
hemorrhage extending to the optic nerve.
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Figure 2.
RetCam photo without spectral domain optical coherence tomography (SD-OCT) fundus
image overlay but with scan positions depicted.

Koozekanani et al. Page 5

Ophthalmic Surg Lasers Imaging. Author manuscript; available in PMC 2011 September 29.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript


