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Experienced physicians using the direct
ophthalmoscope lack confidence and often fail to
notice important abnormalities.1–3 Missed or
delayed detection of ophthalmic signs can result in
harm to patients: undetected disc swelling could
lead to loss of vision from persistently raised
intracranial pressure; an undiagnosed retinal artery
occlusion could prevent potentially life-saving risk
factor modification in a patient at risk of stroke;
failure to spot Roth spots could delay the diagnosis
of bacterial endocarditis. Ophthalmology—but not
direct ophthalmoscopy—is an essential part of
undergraduate medical education. The diagnosis of
many systemic conditions can be made or assisted
by the identification of ophthalmic features, and
knowledge of ophthalmology in relation to acute
medical and surgical problems in invaluable for
any doctor. However, these signs must first be
detected before they can be acted upon. The time
spent in ophthalmology by undergraduate medical
students in the UK is limited, with most students
spending 5–10 days of their entire training in
compulsory ophthalmology education,4 and trends
across the developed world predict further
reduction,5 so it is vitally important that these
precious hours are used wisely to ensure
tomorrow’s doctors are best equipped to serve their
patients. Considering such time restraints, rather
than struggling to wield a direct ophthalmoscope in
busy clinics, further clinical teaching is more of a
priority for the modern medical student, which
would enhance their ability to interpret signs from
fundus images that can be captured by other means.
Expecting medical students to become

competent in direct ophthalmoscopy in the
aforementioned time frame is unrealistic.
Although they may be able to gain confidence in
the basic setup and handling of the equipment,
reaching a standard where their findings can be
relied upon is wildly optimistic, particularly when

you consider that direct ophthalmoscopy is often
considered a problem station by senior
Ophthalmic Specialist Trainees in the clinical diet
of the Part 2 FRCOphth examination.6 Despite
specific changes to the foundation curriculum
aimed at improving the quality and completeness
of neurological examination in two Birmingham
trusts, only one in five doctors felt confident in
recognising papilloedema (ie, disc swelling) by the
end of their foundation year and 71% had used an
ophthalmoscope fewer than ten times in the
preceding 6 months.1 Furthermore, a 1997 survey
found that 43% of UK general practitioners lacked
confidence in using the direct ophthalmoscope.2

Fundus examination is performed too
infrequently by general physicians and emergency
doctors, and, when it is carried out, the quality is
poor. In the first phase of the FOTO-ED study,3

only 14% of 350 patients who presented to an
emergency department with symptoms or signs
warranting fundus examination (acute visual
change, focal neurological deficit, headache or
diastolic blood pressure4120mmHg) had a
fundoscopic examination by an emergency
physician. Nonmydriatic fundus photography
identified new ocular pathology in 33 patients, but
in only five of these 33 patients was
ophthalmoscopy performed by the attending
doctor—in all five cases the examination was
recorded as ‘normal’, that is, the relevant ocular
abnormalities were missed.
Technical barriers may be the main issue behind

the under-utilisation of direct ophthalmoscopy. The
TOTeMS study7 concluded that students preferred
fundus photographs for both learning and
examining the ocular fundus, with 70% saying they
would prefer to have fundus photographs instead
of using the ophthalmoscope during upcoming
clinical rotations. When tested, students’ answers
were significantly more accurate when interpreting
fundus photographs than when performing
ophthalmoscopy. In the second phase of the FOTO-
ED study 8, emergency department physicians had
access to non-mydriatic fundus photographs, which
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they used far more readily than the direct ophthalmoscope
(photos were reviewed in 68% of patients with headache,
focal neurological deficit, visual change, or diastolic blood
pressure4120mmHg; whereas fundoscopy was performed
in only 14% of patients presenting with similar symptoms/
signs in the original study3).
Unlike direct ophthalmoscopy, fundus photography is easy

to perform. Allied health professionals, previously naïve to the
technology, are able to capture good quality images with
o30min training.9 Ophthalmoscopes are expensive and often
poorly maintained in hospital departments.1 Fundus cameras
are becoming cheaper and more portable: the Peek Vision
project (www.peekvision.org) uses a 3D-printed adapter to
allow a smartphone to be used as a fundus camera for a total
cost of under $500, which produces images of comparable
quality to that of standalone cameras costing fifty times more.
The routine use of fundus photography also has

advantages related to telemedicine10–12 and record
keeping, and it is the method of choice for diabetic eye
screening. All too often, referrals from emergency
departments to ophthalmology are concluded with a
statement such as ‘I couldn’t see any obvious abnormalities
with the ophthalmoscope, but it was difficult…’ Digital
images can be emailed in a secure fashion between
departments, either to support a referral or in order to
obtain specialist advice from an ophthalmologist.
Fundus examination needs to be part of the complete

physical examination as per the GMC and the Foundation
Programme Curriculum.13 Simply attempting fundoscopy
is not good enough—the examination needs to be reliable
and accurate; the documentation of an erroneous ‘normal’
fundus examination could certainly lead to harm. There are
two options to improve the quality of the examination:
firstly commit more time and even more resources to
teaching, and regularly assessing, direct ophthalmoscopy,
which has been shown to be performed poorly even by
experienced clinicians; or, secondly, to routinely perform
fundus photography which can be reviewed by the
attending medical team and facilitate onward referral if
required. The second approach has clear advantages
supported by evidence from the modern medical literature:
it will empower non-ophthalmologists by allowing them to
overcome that most significant hurdle of obtaining a useful
fundal view; and, ultimately and most importantly,
improve patient safety and quality of care.
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