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Eye conditions resultin 2.4 million emergency department (ED) visits annually. The purpose
of this study is to investigate the management of patients with symptoms of vitreoretinal
traction. Retrospective observational study was performed in three Northwell Health EDs
between January 2014 and January 2017. Patients with monocular flashes, floaters, or
changes in visual field for whom ophthalmology were consulted. Ninety-six patients were
included (45 female), mean age 58.4 years. Complaints included floaters in 47 (49%), visual
field changes in 39 (41%), and flashes in 28 (29%). Eighteen patients (19%) presented with
more than one symptom. Of 24 patients with documented eye examinations by emergency
physicians, 10 included confrontational visual fields (CVF). Before ophthalmology consul-
tation, tests included blood work in 29 patients (30%), computerized axial tomography (CT)
head in 33 (34%), orbit ultrasound in two (2%), magnetic resonance imaging (MRI) head in
1one (1%), and erythrocyte sedimentation rate (ESR)/Greactive protein (CRP) in one (1%).
Diagnoses by ophthalmologists were posterior vitreous detachment in 44 patients (46%),
vitreous hemorrhage in 31 (32%), retinal detachment or tears in 12 (13%), central retinal
artery occlusion in six (6%), and central or branch retinal vein occlusions in three (3%). Of 12
patients with retinal detachments or tears, 5 (42%) underwent surgery within 1 week. In
patients presenting to the ED with symptoms of vitreoretinal traction, over 30% underwent
imaging and blood work before ophthalmology consultation. Signs and symptoms of
retinal pathology should be recognized promptly. Triaging, focused examination, and a
detailed history may lead to fewer imaging studies and more cost savings.

Eye conditions are responsible for 2.4 million emergency
department (ED) visits per yeeu".1 Previous studies have inves-
tigated common ophthalmic diagnoses and management in
patients seeking care in the ED.2 Though a large percentage
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of visits are due to common diseases such as conjunctivitis,
corneal abrasions, dry eyes, and blepharitis, there are many
situations that require urgent ophthalmic care or intervention.
As a result, ophthalmologists are routinely consulted for a
variety of complaints. Among these diagnoses, studies have
documented between 7.6 and 19.4% of consultations called
due to retinal disorders.>>’
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Prior to consultation by an ophthalmologist, patients are
typically triaged by ED staff that examine patients and order
tests they deem necessary. ED physicians also determine
which patients require examination by an ophthalmologist.
Though most retinal pathology can be identified through a
dilated examination of the fundus or with B-scan ultraso-
nography, definitively diagnosing specific conditions may be
challenging based on symptoms alone. While subjective
complaints of reduced visual acuity, visual field changes,
floaters, and photopsias may result from retinal disorders,
other etiologies may cause similar symptoms.

Monocular flashes of light are commonly caused by vitre-
oretinal traction, which may be associated with retinal breaks,
retinal detachment (RD), or posterior vitreous detachment
(PVD). Visual field changes are also a common presenting
symptom for retinal disorders or optic nerve disease. Similar
symptoms may occur in patients with central nervous system
(CNS) disorders, such as migraine, ischemic stroke, intracranial
hemorrhage, occipital seizure, vertebrobasilar insufficiency,
and visual hallucinations, although these are frequently
binocular.®

As reduced vision, floaters, and several other symptoms
could be a result of retinal disorders, neurological disorders, or
other ocular and systemic conditions, a thorough ocular
history and examination by ED staff is vital. Anterior segment
examination including pupils and confrontational visual fields
(CVF), identification of laterality, and a thorough history of
symptom onset and associated symptoms are helpful in nar-
rowing the differential diagnosis and guiding management.

The main purpose of this study is to investigate ED man-
agement of patients presenting with monocular visual
complaints. We differentiated a subset of patients with symp-
toms correlating with retinal disease. While previous studies
report the epidemiology of ophthalmology consultations in
EDs, there are no studies to our knowledge investigating ED
management of patients prior to ophthalmology consultation
for symptoms of vitreoretinal traction.

Materials and Methods

The Institutional Review Board of Northwell Health approved
this study. We performed a retrospective chart review of all
consecutive patients evaluated by four physicians on the oph-
thalmology consult service among three hospitals in the North-
well Health system between January 1, 2014 and December 31,
2016. In these hospitals, an ophthalmologist is available on call
for 24 hours a day, 365 days a year. The consulting ophthalmol-
ogist is typically able to see every patient within 30 to 60
minutes from when the consult is placed. Inclusion criteria for
the study were patients complaining of monocular flashes,
floaters, or changes in visual field, without systemic neurologi-
cal symptoms.

All patients presented to the emergency department and
were evaluated and worked up by the ED staff, then
subsequently by the ophthalmology department. Patient
demographics, past medical and ocular history, subjective
complaints, emergency physician examinations, testing
ordered prior to ophthalmology consultation, and ophthal-
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Fig. 1 Subjective complaints reported by patients.

mology examination results were documented. Outpatient
photocoagulation and surgical procedures were also
reviewed for patients requiring intervention by retinal
specialists. We obtained data using electronic medical
records and paper charts. Patients with binocular symptoms
and patients with additional systemic symptoms requiring
stroke workup were excluded.

Results

A total of 100 patients were identified. Four of them were
excluded since full ophthalmic examination was not recorded.
Ninety-six patients were included and comprised this study
with 45 females (47%) and 51 males (53%). The mean age of
patients was 58.4 years. Subjective complaints included float-
ers in 47 patients (49%), changes in visual field in 39 patients
(41%), and flashes in 28 patients (29%) (=Fig. 1). Eighteen
patients (19%) presented with more than one symptom.

Among the 24 patients who had documented eye exami-
nations by emergency physicians, 10 included confronta-
tional visual field examinations. Prior to consultation by an
ophthalmologist, tests ordered by the ED included routine
blood work (complete blood count [CBC] and basic meta-
bolic panel [BMP])in 29 patients (30%), computerized axial
tomography (CT) of the head (with or without orbits) in
33 patients (34%), ultrasound of orbit by the ED physician
in two patients (2%), magnetic resonance imaging (MRI
head) in one patient (1%), and serum erythrocyte sedimen-
tation rate (ESR)/C-reactive protein (CRP) in one patient
(1%; =~Fig. 2).

Final diagnoses of patients after examination by an oph-
thalmologist were found to be posterior vitreous detachment
in 44 patients (46%), vitreous hemorrhage in 31 patients (32%),
retinal detachment in 11 patients (11%), central retinal artery
occlusion in six patients (6%), central or branch retinal vein
occlusions in three patients (3%), and retinal tear in one patient
(1%; =Fig. 3).

Of the 12 patients with retinal detachments or tears (11
with retinal detachments and one with a tear), 4 underwent
imaging studies in the ED (33%). All imaging studies were
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Fig. 2 CRP, Greactive protein; CT, computed tomography; CVF, confrontational visual fields; ESR, erythrocyte sedimentation rate; MRI,

magnetic resonance imaging; U/S, ultrasound.

Diagnosis after ophthalmology consultation

Retinal tear
CRVO/BRVO 14,
3% .\

| _— cVvA 0%

Retinal
detachments
11%

Fig. 3 BRVO, branch retinal vein occlusion; CRAO, central retinal
artery occlusion; CRVO, central retinal vein occlusion; CVA, cerebro-
vascular accident; PVD, posterior vitreous detachment.

performed prior to the dilated fundus examination by an
ophthalmologist. No patients underwent further imaging
studies (aside from B-scan ultrasonography) after diagnosis
of retinal pathology by an ophthalmologist.

Of the 12 patients with retinal detachments or tears, five
patients (42%) underwent surgical repair within 1 week of
examination, ranging from same day to 6 days after presen-
tation. Information was not available for six patients who
continued their care elsewhere. The one patient found to
have aretinal tear received barrier laser photocoagulation on
the same day of the ED visit.
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Discussion

For any clinician, the challenge of evaluating and managing
patients with ocular symptoms lies in correctly identifying
the etiology of the complaint. As the differential for symp-
toms of flashes, floaters, and visual field changes is broad,
many physicians utilize imaging as a first-line modality to
rule out life-threatening causes. In our study, over 30% of
patients with monocular symptoms indicative of retinal
pathology underwent either CT or MRI scan. With a mean
age of over 58 years and a history of hypertension in 48% of
patients included in our study, it is possible that ordering of
imaging may be related to the concern for stroke. Increased
availability of CT scans in most ED settings may also be
playing a role in its increased use.

Identification of Laterality

As with any patient who presents to the ED or outpatient
office, a careful history and physical examination is impera-
tive. When narrowing the differential in patients with ocular
complaints, a key aspect to identify is laterality. Although
exceptions exist, patients presenting with acute monocular
visual field changes, flashes, or floaters rarely experience
such symptoms due to neurological disease. Another aspect
of the history to consider is whether the symptoms are
“positive” such as lights or colors, or “negative” such as
darkened vision, with negative visual phenomena more
concerning for intracranial pathology. Flashes of light may
precede migraine headaches or occipital seizures, but they
typically occur bilaterally and are episodic. Patients with
idiopathic intracranial hypertension (ITH) may have binocu-
lar transient visual obscurations. Similarly, field loss caused
by stroke or other disorders of the CNS is typically bilateral
and homonymous, due to crossing of nasal fibers at the optic
chiasm. Few exceptions exist, such as a monocular temporal
crescent deficit associated with anterior occipital infarcts.
Any concern from the history for CNS disease warrants a
comprehensive neurological examination. Focal lateralizing



deficits on the neurological examination such as facial droop,
ataxia, hemiparesis, or hemisensory loss in the setting of a
visual field cut may warrant neuroimaging.

In our study, 10 of 96 patients had a documented CVF
performed by the ED. Of the 10 patients with confrontational
visual field examinations in the ED, only 1 patient was sent
for CT scan. The one patient who was sent for imaging was
thought to have a bitemporal visual field deficit by the ED
(which was not found by the ophthalmologist on examina-
tion). The other nine patients were found to have either full
CVF’s or monocular deficits, and no neuroimaging studies
were ordered by the staff. As all of the patients in our study
presented with monocular symptoms, CVF examination and
identification of laterality alone reduced the incidence of
imaging significantly. Although the sample size of patients
having CVF examinations in the ED is too small to achieve
statistical significance, we believe a more thorough exami-
nation by the ED alone or consultation by an ophthalmologist
may decrease neuroimaging studies.

Our study demonstrated that CT or MRI of the head did not
contribute to the diagnosis of retinal disease in patients with
symptoms of monocular flashes, floaters, or visual field
changes presenting to the emergency department. In fact,
neither the American Academy of Ophthalmology nor the
Wills Eye Manual recommends CT or MRI in the workup for
retinal detachments, retinal tears, or PVDs.® Although carotid
ultrasound and certain blood work is recommended for CRAOs
(central retinal artery occlusion) and CRVOs (central retinal
vein occlusion), a CT scan or MRI of the head is not part of the
workup for either.® Evaluation by an ophthalmologist which
includes dilated examination of the fundus or B-scan ultraso-
nography is the definitive means to identify diagnoses such as
retinal detachments, posterior vitreous detachments, vitreous
hemorrhages, and retinal holes or tears.

CT Scan and MRI

When used in the appropriate setting, a CT scan or MRI is
fundamental in diagnosing certain pathologies. Prompt
diagnosis of cerebral ischemia, hemorrhage, aneurysms,
and intracranial/orbital masses is crucial, and may aid in
guiding time-sensitive therapy. When employed liberally,
imaging studies may lead to increased health care costs and
extended hospital stays in situations where they are not
necessarily indicated. A review of national data from 1996
through 2007 reveals a sharp increase in the use of CT scans
in the emergency department over the past few years.
According to findings from the University of Michigan Health
System, just 3.2% of ED patients received CT scans in 1996,
while 13.9% of patients evaluated in 2007 received them,
correlating to a 330% increase in just 12 years.’

Though the cost of a CTscan of the head varies among health
systems, several studies cite costs of $1,000 or more.'0""3
Further workup of incidental findings could lead to potentially
greater expenditures and time spent in the hospital setting.
With such a stark increase in the use of imaging, several studies
have analyzed the utility and effectiveness of obtaining scans in
certain situations. As the emphasis on cost-effective care
intensifies in our society, there must be standards and guide-
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lines to appropriate proper care. Studies argue a low-diagnostic
value in the use of CT scans in several situations, including
certain cranial nerve palsies,'’ vertigo,’? and minor head
trauma.'? All authors place emphasis on attaining a thorough
patient history and a good physical and neurological examina-
tion. A similar, if not stronger argument can be made for our
subset of patients.

In fact, according to the Centers for Medicare and Medicaid
Services (CMS) 2019 physician fee schedule, the global reim-
bursement rate in the NYC suburbs/Long Island locality (where
this study took place) for a CT head without contrast is $138.59,
MRI brain without contrast is $271.38, CBC is $7.18, BMP is
$11.74, ESR is $4.27, and CRP is $5.75. In our study, these
costs would include $548.68 for routine blood work in
29 patients, $4,573.47 for 33 CT head without contrast in
33 patients, $271.38 for MRI brain without contrast in one
patient, and $10.02 for ESR/CRP in one patient for a total of
$5,403.55 in unnecessary testing. Reimbursement from com-
mercial insurance can vary but is typically higher than the
prices set by CMS. Therefore, the actual cost could be much
higher than this conservative estimate based on the CMS
physician fee schedule.

As mentioned previously, there is minimal yield and
substantial cost obtaining neuroimaging in patients with
RDs, PVDs, retinal tears/holes, or vitreous hemorrhages. A
meticulous history and physical examination can be done
quickly, reduce delay in diagnosis, reduce cost of care, and
improve patient satisfaction.

Furthermore, awareness of potential radiation hazards
associated with radiological examinations is crucial for the
risk-benefit evaluation of attaining diagnostic imaging. Mean
doses of radiation from a simple CT head could range
between 2 and 2.9 millisieverts (mSv)."*' Though the exact
magnitude of risk is controversial at lower doses, the cumu-
lative dose of multiple studies may potentially expose
patients to the side effects of radiation.

One possible factor determining the diagnostic algorithm
may be the availability of ophthalmologists for timely consul-
tation. If ophthalmologists are not readily available, CT scans
may be ordered more frequently and vice versa. However, this
reason would not be a contributing factor for the present study
as the Northwell system has 24/7 ophthalmology coverage.

Length of Stay

Along with increasing health care costs and the hazards
associated with imaging, another facet to consider is delay in
diagnosis. While a CT scan only takes a few minutes, the time
associated with ordering, performing, and interpreting a scan
may take hours. Shift changes in the ED may also occur in the
interim, adding to the delay in diagnosis. All the 33 patients
(100%) who underwent imaging in our study, all scans were
ordered prior to ophthalmology consultation. This delay in
diagnosis may potentially lengthen hospital stay and postpone
definitive management of certain time-sensitive conditions.

Management of Acute Retinal Pathology
Patients with symptomatic retinal tears from vitreoretinal
traction are at significant risk for developing rhegmatogenous
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retinal detachment (RRD). Untreated symptomatic horseshoe
tears have been reported to cause retinal detachment in up to
55% of cases.'® When treated appropriately, the risk of RRD
falls to 1.4 to 7.8%.'® Most sources, including the American
Academy of Ophthalmology, agree that retinal breaks with
persistent vitreous traction should be treated with prompt
laser retinopexy.'” Though only one patient in our sample size
of 96 was diagnosed with a retinal tear, this patient was
referred to a retina specialist for laser retinopexy. As the
equipment to treat acute retinal tears is not typically available
in every emergency department, and the diagnostic equip-
ment the office setting may surpass that found in the ED,
prompt referral to an ophthalmologist is ideal.

Similar implications exist for patients with retinal
detachments. Though retinal detachments are not neces-
sarily considered as surgical emergencies, a degree of time
sensitivity exists. Hassan et al investigated the effect of
duration of repair on final visual acuity for macula-off
retinal detachments. Results showed visual acuity of 20/
40 or better in 71% of eyes with repair within 10 days or
less, 27% of eyes with repair 11 days to 6 weeks, and 14% of
eyes with repair after 6weeks.'® Similarly, Burton has
shown that operations within 9days had a better chance
of achieving visual acuity >20/50."® Another recent study
demonstrated that starting 6 days following development of
macula-off retinal detachment, the visual outcome could be
expected to worsen progressively.20

As involvement of the fovea is the greatest predictor
of visual and anatomical outcomes in patients with RD,
surgery is pursued more urgently in patients in whom
the macula is attached. Though some sources suggest
equivalent visual outcomes up to 3 to 5days after detach-
ment,?'~23 most clinicians choose to repair these detach-
ments promptly. Factors including timing of symptom onset
and proximity to the fovea can better help guide manage-
ment on a case-by-case basis.>*?> Though not every patient
presenting to the ED with flashes and floaters necessarily
needs a same-day consultation by ophthalmology, symptom
identification can be used to triage care appropriately and
help better prepare patients and surgeons for potential
intervention. Ophthalmology consultation may be helpful
to determine if additional testing, like CT/MRI is needed
in the setting of a normal neurological and systemic
examination.?4%°

Limitations

Our study has several limitations. One, our exclusion criteria
introduces a bias whereby patients who may have presented
with monocular flashes, floaters, or visual field changes and
systemic symptoms were excluded. Second, there was sig-
nificant selection bias, given that ophthalmology was con-
sulted quite downstream in the workup of these patients. For
example, ophthalmology consults would not be called on
patients who had positive CT imaging in the ED. Similarly, in
the prehospital setting patients could present to outpatient
ophthalmologists or neurologists and be sent to the ED with
a known neurologic diagnosis, so an ED ophthalmology
consult would never be called. Therefore, the patients
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included in this study were already biased toward having a
nonneurologic diagnosis.

Conclusions

In this retrospective study, patients presenting with monocular
flashes, floaters, or visual field changes, over 30% underwent
imaging studies including CT scans and MRI’s. Signs and
symptoms of retinal pathology should be recognized promptly
so that consultation with or referral to an ophthalmologist can
be made. Likewise, a focused history and neurologic examina-
tion should be obtained to diagnose CNS mimickers of monoc-
ular disease. Confrontation visual field testing in the ED setting
may be helpful in identifying monocular versus binocular
visual field loss. Appropriate triaging and management can
lead to more targeted diagnosis, fewer imaging studies, higher
cost savings, and reduced exposure to radiation. Future multi-
center prospective studies should evaluate all patients who
present to the ED with monocular flashes, floaters, or visual
field changes regardless of systemic or neurologic signs, while
strictly excluding patients sent to the ED with a known
neurologic diagnosis, to minimize selection bias and more
faithfully determine the role of neuroimaging.
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