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To the Editor:

Examination of the ocular fundus is imperative in the diagnosis and treatment of many acute
medical and neurologic conditions, but direct ophthalmoscopy is underused and difficult to
perform without pharmacologic pupillary dilation.1,2 We believe that nonmydriatic ocular
fundus photography (i.e., performed without pupillary dilation) represents a promising
alternative to direct ophthalmoscopy, particularly in the emergency department, where
limited training in ophthalmoscopy, increased demands on physicians' time, and
underappreciation of the prognostic value of ocular fundus examination can place patients at
risk for poor outcomes and expose their caregivers to medicolegal liability.1,3 The FOTO-
ED (Fundus Photography vs. Ophthalmoscopy Trial Outcomes in the Emergency
Department) study hypothesized that the use of nonmydriatic fundus photography4,5 in the
emergency department would result in increased detection of abnormalities in the ocular
fundus relevant to emergency-department care, a majority of which would be missed during
routine clinical practice in the department.

We enrolled 350 adult patients whose chief symptom on presentation to the emergency
department was headache (65%), acute focal neurologic deficit (29%), or acute visual
change (26%) or whose diastolic blood pressure was 120 mm Hg or higher (6%). Patients
could meet more than one inclusion criterion. Trained nurse practitioners obtained ocular
fundus photographs with a nonmydriatic fundus camera (Kowa α-D). Photographs were
reviewed by a neuro-ophthalmologist within 24 hours for findings relevant to treatment in
the emergency department. The performance of emergency department physicians and the
findings on direct ophthalmoscopy were prospectively recorded, with the physicians
unaware of the photography results.

During routine evaluation, ophthalmoscopy was performed by an emergency department
physician for only 48 of the 350 patients (14%; 95% confidence interval [CI], 10 to 18). In
44 enrolled patients, relevant ocular findings (13%; 95% CI, 9 to 17) were identified with
the use of nonmydriatic fundus photography: 13 cases of optic-nerve edema, 13 intraocular
hemorrhages, 10 instances of hypertensive retinopathy (grade 3 or 4), 4 cases of arterial
vascular occlusion, and 4 instances of optic-nerve pallor (for details see the table in the
Supplementary Appendix). Eleven of the findings were known before patients presented to
the emergency department. Of the remaining 33 relevant findings, 6 were identified on
ophthalmologic consultation to the emergency department and 27 solely by means of fundus
photography (82%; 95% CI, 65 to 93). (In only 5 of these 33 patients was ophthalmoscopy
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performed by an emergency department physician; results were recorded as normal for all 5
patients.) The photographs were of diagnostic value for 97% of enrolled patients. Median
photography time was 1.9 minutes (interquartile range, 1.3 to 2.9).

Ophthalmoscopy was performed infrequently and poorly by emergency department
physicians. We observed that 13% of patients presenting to the emergency department at a
large academic center with symptoms or conditions warranting ocular fundus examination
had a finding that was relevant to the systemic and ophthalmic management and disposition
of their case by the department. Nonmydriatic fundus photography easily detected relevant
ocular fundus findings that were otherwise overlooked, and the photography was performed
efficiently by nonphysician staff.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure.
Examples of non-mydriatic fundus photographs obtained by nurse practitioners during the
FOTO-ED study. Top left: Normal posterior pole, showing the normal field of view of non-
mydriatic fundus photography, which includes the optic nerve, macula, and major retinal
vessels. The enlarged inset compares the single field of view of the most commonly used
conventional direct ophthalmoscope which only shows part of the optic nerve head, and
requires active exploration of the fundus by the examiner. Top right: Intraocular
hemorrhage. Middle left: Grade IV hypertensive retinopathy with optic nerve edema, arterial
attenuation, and retinal hemorrhages. Middle right: Optic nerve edema from intracranial
hypertension. Bottom left: Acute retinal ischemia from central retinal artery occlusion.
Bottom right: Optic nerve pallor. The black backgrounds of the original images were
cropped and the brightness/contrast was adjusted.
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