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Background. Present trends in medical care suggest that
primary care physicians will exert increasing control
ower patient access to medical specialty consultation

and diagnostic testing. Therefore, it is important to
determine whether primary care physicians can reliably
identify papilledema.

Methods. A prospective study involving 429 physi-
dars was undertaken to assess the accuracy of papille-
dema and pseudopapilledema detection by five groups
of physicians, family practice physicians, neurologists,
neuro-ophthalmologists, neurosurgeons, and ophthal-
mologists.

Results. Neuro-ophthalmologists and ophthalmol-
ogists did better than family physicians, neurologists,
and neurosurgeons in identifying both papilledema and
pscudopapillcdema (P < .05). Neuro-ophthalmologists
more accurately identified pseudopapilledema than all

Primary care physicians often determine which patients
ae referred to other specialists and which receive neu-
rodiagnostic studies, such as a computed tomographic
scan or magnetic resonance imaging.t4 These physi-
ciars, therefore, have primary responsibility for identify-
ing the early signs and symptoms of life-threatening
disorders such as intracranial tumors, or vision-threaten-
ing disorders such as idiopathic intracranial hyperten-
sion, also known as pseudotumor cerebri.56 Papilledema
fromincreased intracranial pressure is a hallmark of in-
tracranial tumors and idiopathic intracranial hyperten-
sion. Approximately 60% of all patients with intracranial
tumors have papilledema when their tumors are first
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other groups in the study (P < .05). Family physicians
did as well as, or better than, neurologists and neuro-
surgeons in identifying all classifications of acute and
chronic papilledema defined in the study. Family physi-
cians did not perform as well as the other four groups
in differentiating pseudopapilledema from papilledema
(P < .05).

Conclusions. Although the sensitivity of detecting
papilledema was high (84.5%) for family physicians,
the specificity was low (59.3%). Preliminary data indi-
cate that family physicians with prior exposure to clini-
cal ophthalmology in medical school did better than
those who had not had training. It is possible that ad-
ditional exposure to clinical ophthalmology' during resi-
dency training might yield improved performance.

Key words. Optic disc; papilledema; comparative
study./Fam Pmct 1991; 33:381-386.

discovered. Nearly 75% of the patients with infratento-
rial tumors are found on examination to have papille-
dema.7-9 Papilledema is present in all patients with un-
controlled idiopathic intracranial hypertension.10 The
accuracy of detecting papilledema is crucial for primary
care physicians who oversee specialty referrals. The
present study sought to compare how well various
groups of medical practitioners can identify papilledema.
These groups included family practice physicians, neu-
rologists, neuro-ophthalmologists, neurosurgeons, and
ophthalmologists.

Methods

The study was conducted over a 1-year period, at the
following national and international conferences: the
1988 Neuro-Ophthalmology Congress (Vancouver,
British Columbia); the American Neurological Associa-
tion conference (Philadelphia, Pennsylvania); the Amer-
ican Academy of Ophthalmology conference (Las Vegas,
Nevada); the American Academy of Family Physicians
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conference (Los Angeles, California); and the Congress
of Neurological Surgeons (Atlanta, Georgia). A scientific
booth was provided by the organizers of these confer-
ences, and physicians attending the conferences volun-
teered their participation in the study. The survey ofeach
medical group was conducted over 2 to 4 days, depend-
ing on the duration of the meeting. Statistical analysis
was performed, comparing the accuracy of the responses
on a given test day with the accuracy of other days’
responses.

Each participant viewed one set of 23 stereophoto-
graphic slides through an illuminated hand-held stereo
viewer. Although stereophotographic slides were used,
participants in the study could choose at any time to view
the slides monocularly (similar to an image obtained with
amonocular direct ophthalmoscope) or binocularly (sim-
ilar to an image obtained with an indirect ophthalmo-
scope). This format allowed participants the option of
viewing the fundus in the manner in which they were
most comfortable. To accommodate simultaneous test-
ing of several subjects, three sets of the same 23 stereo-
photographic slides were used; the sequence of slide
presentations were randomized so that there were three
different sequences available. Statistical analysis was per-
formed to test for differences in score accuracy due to
differing slide-sequence presentation. Each slide con-
tained a full view of an optic disc. The slides showed
normal optic nerves, papilledema, pscudopapilledema
from optic nerve head drusen, and other disorders that
should not be confused with papilledema, such as ad-
vanced glaucoma and optic atrophy. Slides exhibiting
papilledema were obtained from patients with proven
increased intracranial pressure as documented by a com-
puted tomographic scan showing an intracranial tumor
widi shift of the ventricles past midline or from patients
who had a normal orbital and cranial computed tomo-
graphic scan but had an opening pressure on lumbar
puncture of greater than 250 mm H20. Cases of optic
nerve head drusen were documented by autofluoresccnce
on fluorescein angiography, calcification on orbital com-
puted tomographic scan, and in some cases, normal lum-
bar puncture.

To ensure that the slides were of good quality and
represented papilledema and nonpapillcdema, and to
grade the severity of the papilledema, three neuro-oph-
thalmologists, each with 19 or more years of experience
in neuro-ophthalmology (mean 24.6 years), viewed the
slides without knowledge of the answers. If at least two
of the three experts gave the same clinical diagnosis for a
slide, then that slide was accepted as being a good rep-
resentation of papilledema or nonpapilledema. The
scores of the three experts were 20, 21, and 22 correct
responses. For all 23 slides, at least two of the experts
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Figure 1. Mild-acute (“early”) papilledema showing dured
nerve fiber layer at the superior and inferior optic disc nagrs,
mild elevation of the optic disc, incomplete obliteration oftre
optic cup, and slight dilatation and tortuosity of the rird
veins.

agreed with the actual clinical diagnosis. Thus, dl 23
slides were considered good representations of pepille-
dema or nonpapilledema.

The expert panel was asked to classify the stereopho-
tographic slides of papilledema as acute or dronic
papilledema, and to indicate whether there was nild
moderate, or marked severity of papilledema. If two oral
three panel members independently arrived at the sme
classification of a slide, then the slide was classified with
that consensual temporal (acute or chronic) and descrip-
tive (mild, moderate, marked) classification. The descrip-
tive and temporal classifications in the study consisted of
mild-acute papilledema (Figure 1), moderate-acute
papilledema (Figure 2), marked-acute papilledema (Hg-
ure 3), moderate-chronic papilledema (Figure 4), ad
marked-chronic papilledema (Figure 5). Mild-chronic
papilledema cases were not included in the study.

Participants in the study completed a questionnaire
before viewing the slides. This information was used in
part to screen fear test duplication. The physicians wee
requested to provide the last four digits of their Soda
Security number or another identification card number.
The physicians listed their primary and secondary s
cialties such as family medicine, neuro-ophthalmology,
neurology, neurosurgery, and ophthalmology, and indi-
cated the number ofyears of residency if they were till in
training. The number of years of practice in the primarv
and secondary specialties was ascertained. The physicians
were grouped as neuro-ophthalmologists if neuro-oph-
thalmology was identified as the primary or secondary
specialty. All other specialists were grouped according to
the primary specialty indicated. The number of weeks of
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Figure 2. Moderate-acute papilledema with increased blurring
ofthe peripapillary nasal nerve fiber layer, incomplete obscura-
tionof retinal blood vessels at the convexity and margins of the
optic disc, increased optic disc elevation, and the presence of
exudates and flame-shaped hemorrhages.

dinical ophthalmology that the participant had in med-
icd school and the country in which medical school
training was completed were recorded.

Analysis of variance with the F test and a Student-
Newman-Keuls test were performed to assess significant
differences.

Results

The test scores of a given conference day did not differ
significantly (P a .17) from other days’ test scores for a
particular conference, indicating that differing test dates

figure 4. Moderate-chronic papilledema showing moderate
(dfic disc elevation, peripapillary vessel sheathing, and wax)'
pallor of the peripheral optic disc margins.
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Figure 3. Marked-acute papilledema showing obscuration of all
blood vessels on the optic disc convexity' and margins, complete
obliteration of the optic cup, marked increase in optic disc
elevation, presence of intravitreal, preretinal and intraretinal
hemorrhages, and macular exudates.

did not influence the responses. In addition, there was no
statistical difference (P = .71) in test scores among the
three different sequences of slide presentation.

A total of 429 physicians voluntarily enrolled in the
study (Table 1). There were 102 family physicians (89 of
whom were graduates of United States or Canadian
medical schools), 69 neuro-ophthalmologists (47 gradu-
ates of United States or Canadian medical schools), 56
neurologists (41 graduates of United States or Canadian
medical schools), 51 neurosurgeons (40 graduates of
United States or Canadian medical schools), and 151
ophthalmologists (115 graduates of United States or
Canadian medical schools).

Figure 5. Marked-chronic papilledema showing marked optic
disc elevation, peripapillary vessel sheathing, diffuse waxy pallor
of the optic nerve, and drusen-like deposits within the optic
nerve head.
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Table 1. Accuracy of Participants in Identifying Papilledema and Pseudopapilledema Based on Country of Medical

School Training

United States/Canada

Mean
Specialty No. Score* SD
Neuro-ophthalmology 47 19.5 1.90
Ophthalmology 115 18.8 2.13
Neurologyt 41 17.3 243
Family medicine 89 17.2 2.07
Neurosurgery 40 16.9 3.11
Total 332

*The highest score possible was 23 correct responses.

Other Countries Total

Mean Mm

No. Score SD No. Soe

22 18.7 2.78 69 w

36 18.3 2.38 151 18

15 19.1 2.26 56 8

13 16.8 2.30 102 m

11 17.2 1.99 51 8
97 429

fA significant difference (V = .01) in performance was noted only between United States and Canadian neurologists compared with neurologistsfrom other countries.

SD denotes standard deviation.

There were no statistical differences (P > .23) in the
performances of United States and Canadian ncuro-oph-
thalmologists, ophthalmologists, neurosurgeons, or fam-
ily physicians when compared with their respective
groups from other countries. There was a significant
difference (P = .01), however, in the performance of the
neurologists, such that the United States and Canadian
neurologists did not score as well as neurologists from
other countries (Table 1). Since the study attempted to
address the performance of physicians who had their
medical school training in the United States and Canada,
no further comparisons were made with physicians from
other countries.

There was no significant difference (P > .18) in the
performance of the residents in training when compared
with physicians in practice for the respective medical
groups. Thus, the scores for physicians in practice and for
residents in training were grouped together.

There was no statistical difference (P > .05) be-
tween the performance of the neuro-ophthalmologists
and the ophthalmologists. The neuro-ophthalmologists
and ophthalmologists scored better than the neurolo-

gists, family physicians, and neurosurgeons in identifying
both papilledema and nonpapilledema (P < .05). Wen
papilledema was further classified into the various tm
poral and descriptive groups (Table 2), no dstaistical
differences (P > .14) were observed among the fse
groups in identifying mild-acute and marked-acute
papilledema. The neuro-ophthalmologists and ophthal-
mologists did better than the neurologists and neurosur-
geons (P < .05), but no better than the family phsi-
cians, in identifying moderate-acute and moderate-
chronic papilledema. The neuro-ophthalmologists,
ophthalmologists, and family physicians did better ten
the neurosurgeons (P < .05), and the family physicians
did better than the neurologists (P < .05), in identifying
marked-chronic papilledema. The family physicians dd
less well than the other four groups in differentiating
pseudopapilledcma (optic disc drusen) from papilledema
(P < .05). The neuro-ophthalmologists more accurately
identified pseudopapillcdema than all other groups intre
study (P < .05). There was no difference in the perfor-
mance of the neurologists, neurosurgeons, and ophthal-
mologists in differentiating pseudopapilledcma. Tre

Table 2. Accuracy of ldentifying Papilledema and Pseudopapilledema

Neuro- Family

Classification ophthalmologists Ophthalmologists Neurologists Physicians Neurosurgeons
Acute Papilledema

Mild (3)* 221 2.09 2.05 2.26 1%

Moderate (3)t 2.89 2.85 2.54 2.71 2.52

Marked (1) 0.91 0.87 0.88 0.78 0.90
Chronic papilledema

Moderate (5)t 4.26 4.10 3.63 4.19 348

Marked (2)t 1.66 1.70 154 1.89 140
Pseudopapillcdema

Optic disc drusen (5)t 3.89 3.41 3.12 1.91 3.05
Other

Nonpapilledema (4) 3.79 3.83 3.56 343 358

*The number in parentheses in column 1 is the total possible scorefor that classification,
fIndicates significant intergroup differences (V < .05) for that classification.
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specificity of detecting papilledema for the neuro-oph-
thalmologists was 85.3% and the sensitivity was 85.2%,
for the ophthalmologists, 80.4% and 82.9%; for the
neurologists, 74.2% and 76.0%; for the neurosurgeons,
73.7% and 73.2%; and for the family physicians, 59.3%
and 84.5%.

A significant difference in test performance correlat-
ingwith the number ofweeks of ophthalmology training
in medical school was noted for the family physicians.
The family physicians who did not have a clinical oph-
thalmology rotation during medical school did not do as
vell as those who received some clinical training
(P< .05). There was no correlation between test perfor-
mance and the number of weeks of ophthalmology train-
ing in medical school for neurologists and neurosur-
geons.
The years in specialty practice had no effect on the
performance of any group except for neurologists. Neu-
rologists in practice for less than 5 years or in practice for
10or more years did better than those in practice for 5 to
10years (P < .05).

Discussion

The detection and management of vision-threatening
disorders such as idiopathic intracranial hypertension and
life-threatening disorders such as intracranial tumors still
need the continued involvement of such specialists as
neuro-ophthalmologists, ophthalmologists, neurologists,
and neurosurgeons.1l Nevertheless, since significant dis-
ease morbidity and mortality can be reduced with early
disease detection, it is important that primary care phy-
sicians be able to identify early stages of papilledema. The
study confirmed that the family physicians were able to
identify mild-acute (“early”) papilledema with accuracy
similar to that of the neuro-ophthalmologists, ophthal-
mologists, neurologists, and neurosurgeons. The study
also showed that the family physicians did as well as or
better than the neurologists and neurosurgeons in iden-
tifying all classifications of acute and chronic papilledema
defined in the study. Thus, family physicians within this
study population appeared to provide accurate diagnosis
of papilledema.

Although family physicians appeared to have done
vell in diagnosing papilledema, this may be related to the
study design. Participants in the study had to determine
whether papilledema was present or absent. If the par-
ticipants identified all abnormal-appearing or elevated
optic discs as showing papilledema, then the accuracy of
detecting papilledema would be high. This would, how-
ever, result in poor discrimination between true papille-
dema and pseudopapilledema. Indeed, the results indi-
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cated that the neuro-ophthalmologists more accurately
identified pseudopapilledema than all other groups in the
study, while the family physicians performed poorly in
this area. The family physicians often misdiagnosed
pseudopapilledcma as true papilledema. The family phy-
sicians did correctly identify all normal optic discs. The
results indicate that family physicians tend to overdiag-
nose papilledema when evaluating an abnormal-appear-
ing or elevated optic disc.

In routine clinical practice, family physicians, neu-
rologists, and neurosurgeons generally do not examine
the optic disc in stereoscopic projection through adilated
pupil. Thus, these clinicians were provided with a better
than customary view of the optic disc, which may ac-
count for the fairly good performance (>73.9% correct)
of all groups in the study. Although nonstereoscopic
viewing of the optic disc through an undilated pupil, as
with the use of direct ophthalmoscopy, would mimic
routine nonophthalmologic clinical practice, we wanted
the best possible score for family physicians, neurolo-
gists, and neurosurgeons. Despite this advantage, the
neuro-ophthalmologists and ophthalmologists did statis-
tically better than the family physicians, neurologists, and
neurosurgeons in identifying both papilledema and
pseudopapilledcma.

Papilledema may be associated with several condi-
tions including intracranial tumors, idiopathic intracra-
nial hypertension (pseudotumor cerebri), shunt obstruc-
tion, subarachnoid hemorrhage, subdural hematoma,
and intracranial inflammation.12 Similarly, many causes
exist for optic disc elevation that mimic papilledema such
as refractive error, optic disc hypoplasia, myelinated optic
nerve, optic disc drusen, primary and metastatic optic
nerve tumors, optic neuritis, sarcoidosis, and retinal vas-
cular occlusion.12 One important role of primary care
physicians is to screen for abnormalities. Hence, the
detection of any abnormality of the optic nerve head by
family physicians would be beneficial for patient manage-
ment. Some of these conditions require only periodic
ophthalmologic evaluations, however, while others re-
quire more extensive evaluations with computed tomog-
raphy or magnetic resonance imaging. Although the sen-
sitivity of detecting papilledema was high (84.5%) for
the family physicians, the specificity was low (59.3%) as
compared with the neuro-ophthalmologists, ophthal-
mologists, neurologists, and neurosurgeons. These data
suggest that substantial savings in the cost of medical care
possibly could be obtained if patients diagnosed with
papilledema by family physicians were evaluated by one
of the above specialists before obtaining neuroradiologic
studies.

The study indicated that the number of years in
practice did not influence the performance of the family
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physicians in the study. However, those family physicians
who received training in clinical ophthalmology as med-
ical students did better than those who had no training.
It appears that exposure to clinical ophthalmology as
medical students is important in improving the clinical
diagnostic ability to differentiate papilledema from
pseudopapilledema, at least for family physicians. The
study did not assess the differences in performance of
family physicians who did or did not receive training in
clinical ophthalmology during family medicine residency.
Future studies could address this issue.
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