
Clinical Reasoning:
A 22-year-old woman with headache and diplopia

Ji Soo Kim, MD, PhD SECTION 1

A 22-year-old woman without medical history pre-
sented with sudden headache, blurred vision, and bin-
ocular diplopia. Two weeks previously, she had
developed headache after a neck massage in a public
bath. The headache was initially severe and generalized
including the posterior neck. The next day, the head-
ache improved mildly but persisted without a specific
pattern of positional modulation or diurnal fluctuation.
One week later, she began to have binocular horizontal

diplopia which was more severe on distant viewing. She
denied fever, chills, nausea, vomiting, photophobia,
phonophobia, tinnitus, transient visual blurring on
standing, or sensorimotor symptoms. Her family his-
tory was noncontributory except for hypertension in
her father.

Questions for consideration:

1. What is the differential diagnosis?
2. What features of the history help make certain

entities more or less likely?
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SECTION 2
A previously healthy young woman developed se-
vere headache which was followed by horizontal
diplopia several days later. Given the sudden se-
vere headache with horizontal diplopia, increased
intracranial pressure (ICP) with or without a
space-occupying lesion is a prime suspicion.1 In
view of the severe headache and diplopia without
other focal neurologic signs in a young overweight
woman, idiopathic intracranial hypertension (IIH)
should be the top differential.1 The absence of
other neurologic symptoms makes an intraparen-
chymal mass lesion less likely. Aneurysmal rupture
and resultant subarachnoid hemorrhage may cause
sudden headache and diplopia due to abducens
palsy from increased ICP or due to oculomotor
palsy by aneurysmal compression.1 Some patients
experience sudden severe headache hours to weeks
earlier than the aneurysmal rupture, which may be
ascribed to aneurysmal enlargement, thrombosis,
meningeal irritation, or leakage (sentinel hemor-
rhage). Infectious, inflammatory, or neoplastic
meningitis may cause headache and diplopia with-
out other neurologic deficits. However, the head-
ache in these disorders is of rather gradual onset
and is usually accompanied by systemic symptoms
or signs of other cranial nerve palsies. Intracranial
hypotension is also a cause of severe headache and
diplopia. However, the headache is mostly orthostatic,
being induced only during the upright posture.

Given the development of headache after neck
massage, traumatic vertebral artery dissection should
be considered. However, vertebral artery dissection
mostly gives rise to dizziness/vertigo, posterior neck
pain, and other focal neurologic deficits. Migraine is
a common cause of headache in young women and
rarely accompanies diplopia (ophthalmoplegic mi-
graine).1 However, ophthalmoplegic migraine is
an unlikely diagnosis in an adult since it usually
develops before age 10. Furthermore, the interval
of 1 week from the headache onset to diplopia in
our patient is also unusual for ophthalmoplegic
migraine.1

On admission, examination showed an over-
weight woman with a body mass index of 28.3. Her
blood pressure was elevated at 192/122 mm Hg with
normal heart rates and body temperature. Corrected
visual acuities were 20/20 in both eyes with normal
confrontation visual fields and pupillary responses
without a relative afferent pupillary defect. However,
funduscopic examination revealed optic disc swelling
with peripapillary hemorrhages in both eyes, more
severe in the left eye (figure 1). Both eyes were eso-
tropic with limitation of abduction on attempted lat-
eral gaze. Other findings of physical and neurologic
examinations were normal.

Questions for consideration:
1. How does the examination modify the differential and

help guide the workup?
2. What testing would you obtain at this point?
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Figure 1 Fundus photography showing bilateral papilledema with peripapillary hemorrhages
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SECTION 3
Bilateral optic disc swelling in the presence of normal
optic nerve function frequently indicates an in-
creased ICP.1 Bilateral abduction deficit is also com-
mon in increased ICP and is frequently due to
abducens palsy.1 In view of the absence of other focal
neurologic signs, IIH seems most likely, especially in
a young overweight woman.1,2 Diagnosis of IIH is
based on 1) symptoms and signs solely attributable to
increased ICP, 2) elevated CSF pressure, 3) normal
CSF profiles, 4) no ventriculomegaly, mass, or vascu-
lar lesions on neuroimaging, and 5) no other etiology
of intracranial hypertension identified.2

However, other causes of increased ICP should
be considered, which include brain tumor, infec-
tious, inflammatory, and malignant disorders
involving the meninges, and a venous sinus throm-
bosis.2 In endemic areas, obstructive hydrocepha-
lus due to neurocysticercosis is an important
differential diagnosis. A markedly elevated blood
pressure (malignant hypertension) could give rise
to disc swelling in addition to headache, but bilat-
eral abduction deficits are an exception.1,2 Diabe-
tes mellitus (diabetic papillopathy) also could
generate disc swelling without affecting optic
nerve function in the presence of normal ICP.1,2

Since loss of central vision develops only during
the advanced stage of papilledema (optic disc
swelling from increased ICP), visual acuity is not a

reliable indicator of visual loss, especially during
the early stage of papilledema.2,3 If central visual
acuity is reduced in a patient with acute papill-
edema, the cause is typically intraretinal fluid/
edema.2 In contrast, visual field testing may
disclose enlargement of the blind spot in almost all
patients with papilledema.2,3 Other common vi-
sual field defects are generalized constriction and
inferonasal loss (nasal step).2

In patients with suspected papilledema, neuroim-
aging should be performed immediately, prior to
lumbar puncture, to exclude disorders with a risk for
herniation during the procedure and to search for
any secondary cause of increased ICP.2 MRI is supe-
rior to CT and enhanced imaging would aid in better
detection of mass lesions including tumors and para-
sites, and meningitis of infectious, inflammatory, or
carcinomatous origin.2 However, CT is adequate to
detect mass lesions that are responsible for the in-
creased ICP, especially when MRI is not readily
available.4 CT or MR venography should be in-
cluded to rule out venous sinus thrombosis.2,4 Rarely
conventional catheter angiography with venous
phase is required. In IIH, MRI is mostly performed
to exclude other intracranial pathologies which may
increase ICP.2,4 However, MRI may exhibit radio-
graphic evidence of increased ICP, which includes
slit ventricle, empty sella, flattening of the posterior
sclera, distension of the perioptic subarachnoid
space, tortuous optic nerve, protrusion and enhance-
ment of the optic discs, and Chiari type 1 malforma-
tion.5 Scrutinized evaluation of MRI may assist in
establishing the diagnosis of IIH.

If the neuroimaging does not show a mass le-
sion, obstructive hydrocephalus, or evidence of ce-
rebral venous thrombosis, a lumbar puncture
should be followed to confirm increased ICP
(�250 mmH2O) and to rule out malignant, infec-
tious, or inflammatory disorders simulating IIH.2

The CSF examination should include cytology,
IgG index, viral and syphilis markers, and serology
for parasites and fungi, if indicated.2 The profiles
should be normal in IIH.2 Patients also should un-
dergo blood tests including complete blood
counts, erythrocyte sedimentation rate, coagula-
tion battery, electrolytes, tests for syphilis, and
thyroid function tests.2

In our patient, blood tests included complete
blood counts, routine chemistry, erythrocyte sedi-
mentation rate, C-reactive protein, coagulation
panel, thyroid function tests, rheumatoid factor,
antinuclear antibody, anti-ds-DNA antibody, and
antineutrophil cytoplasmic antibodies, which were
all normal. Goldmann perimetry showed enlarged
blind spots in both eyes (figure 2A). MRI exhib-

Figure 2 (A) Goldman perimetry demonstrating bilaterally enlarged blind spots;
(B) T2-weighted and gadolinium-enhanced MRIs exhibiting
flattening of the posterior sclera (arrowheads), perioptic dilation of
the CSF space (arrows), tortuosity of the orbital optic nerve (curved
arrows), and protrusion into the vitreous and enhancement of the
optic discs (empty arrowheads)
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ited flattening of the posterior sclera, distension of
the perioptic subarachnoid space, tortuous optic
nerve, and protrusion and enhancement of the op-
tic discs (figure 2B). MR venography was normal.
Lumbar puncture revealed an elevated opening
pressure of 430 mmH2O with normal CSF pro-

files, no white blood cell, 52.6 mg/dL of protein,
67 mg/dL of glucose, and IgG index of 0.3.

Questions for consideration:
1. What is the diagnosis?
2. What is the pathomechanism of the disease?
3. What is the treatment for this patient at this point?
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SECTION 4
In view of the characteristic symptoms of headache
and diplopia, elevated CSF pressure, normal CSF
profiles, and normal neuroimaging without other eti-
ologies of intracranial hypertension, a diagnosis of
IIH can be made.2

The pathophysiology of IIH remains unknown.2

The proposed hypotheses mostly concern deranged
CSF homeostasis, and include diffuse brain edema,
excessive CSF production, reduced CSF absorption,
and increased cerebral venous pressure, which re-
quire further elucidation.2,4 Various conditions also
have been implicated in IIH.2 However, apart from
female sex, recent weight gain, and obesity, there are
no proven associations.2-4

In IIH, the primary goals of treatment are pres-
ervation of vision and alleviation of the symp-
toms.2,6 Treatment options may depend on several
factors including the severity of symptoms, pres-
ence and progression rate of visual loss, severity of
disc swelling, and association with obesity or sys-
temic hypertension.2,6

Medical treatments of IIH include carbonic anhy-
drase inhibitors (acetazolamide, methazolamide,

topiramate) and diuretics (furosemide, chlorthali-
done).2,4,6 Systemic corticosteroids may be used in
urgent cases of impending or progressive visual loss
while arranging a surgical procedure.2,6 Since weight
reduction may relieve disc swelling, weight loss
should be advised for patients with obesity.2 Coexist-
ing systemic hypertension confers a poor visual prog-
nosis in patients with IIH and should be controlled
appropriately.7

Our patient began acetazolamide 500 mg and fu-
rosemide 20 mg twice a day and her headache im-
proved over the following several days even though
the papilledema and diplopia persisted. She was dis-
charged with the medication and arranged for a
weight reduction program. However, 2 weeks later,
she reported transient visual obscuration on standing
and hissing sound in the right ear. Her visual acuity
had decreased to 20/30 in the left eye and fundus-
copic examination revealed a progression of the pap-
illedema and newly developed macular star in both
eyes. Goldmann perimetry also documented further
aggravation of the enlarged blind spot.

Question for consideration:
1. What are the other treatment options for this patient?

GO TO SECTION 5
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SECTION 5
Our patient showed an aggravation of symptoms and
deterioration of the papilledema even with the medi-
cal treatments. Furthermore, the visual acuity had
decreased in the left eye with newly developed macu-
lar star in both eyes. The macular star is formed by
hard exudates accumulated in Henle’s fiber layer
around the fovea. In IIH, it indicates an involvement
of the macula and impairment of the central vision.2

Some patients with IIH may show a rapid develop-
ment of symptoms and precipitous visual decline.2

They often have significant visual field loss, decline in
the visual acuity, and marked papilledema at presenta-
tion. A rapid deterioration requires urgent treatments to
preserve vision, which include IV corticosteroids, IV ac-
etazolamide, and surgery.2,6

Surgical procedure is indicated when patients
present with severe papilledema and visual loss or
when the medical treatments fail to control papill-
edema or prevent visual loss.2,6 Surgery also should be
considered in patients with intractable headache or
inability to perform visual function studies.6 CSF
shunting and optic nerve sheath decompression
(ONSD) are two major options and the choice of the
procedure depends on the availability of a surgeon
and the patient status.2,4 ONSD is preferred to treat
significant visual symptoms, especially when severe
papilledema extends into the macula, while CSF
shunting is performed when headache is a major
complaint.4 ONSD has little effect on ICP in most
cases.2,4 Visual loss, diplopia, and infection may be
complications of ONSD.2 Ventriculo- or lumboperi-

toneal shunting can effectively control ICP in IIH.2

Ventriculoperitoneal shunt may be technically diffi-
cult when the ventricle is not enlarged.2 Lumboperi-
toneal shunting can be rather easily performed but
intracranial hypotension and tonsilar herniation are
serious complications even though adopting a pro-
grammable valve may prevent many of the complica-
tions from lumboperitoneal shunts.2 CSF diversion
surgery usually results in prompt normalization of
ICP, resolution of papilledema, and improved visual
function.2 However, shunting procedures require fre-
quent revisions due to complications, which include
shunt obstruction, intracranial hypotension with
tonsilar herniation and lumbar radiculopathy, infec-
tion, and abdominal pain.2 Overall, shunt malfunc-
tion rate is approximately 50% in IIH.2 Infection is a
rare (1%) but serious complication.8 Repeated lum-
bar puncture may be considered in selected patients
with intermittent symptom exacerbations or in preg-
nant patients.2

In view of the aggravated papilledema with newly
developed transient visual obscuration, tinnitus, and
visual decline in the left eye despite the medical ther-
apy, our patient was readmitted for close monitoring
of her visual function and a shunt surgery to reduce
her ICP. Three days later, her visual acuity deterio-
rated further to 20/30 in the right eye. She under-
went a lumboperitoneal shunt operation. After the
operation, she reported mild headache on standing
for several days, probably due to low-pressure syn-
drome, but the tinnitus, visual obscuration, and dip-
lopia disappeared over the following several days.
Follow-up funduscopy 10 days after the operation
showed a marked improvement of the papilledema
(figure 3A). The enlarged blind spots on Goldmann
perimetry also resolved (figure 3B) along with im-
provement of the bilateral abduction limitation.

DISCUSSION IIH is typically a disorder of obese
women of childbearing age, rarely occurring after the
age of 45 years.2 IIH is occasionally asymptomatic, but
typical symptoms include headache, transient visual
loss, diplopia, and tinnitus. Headache is mostly general-
ized, continuous, and often associated with neck pain.2

The headache may be worse in the morning or in-
creased by Valsalva maneuvers. Transient visual obscu-
rations usually last less than a minute, and are often
precipitated on standing from a stooped posture.2 Tran-
sient visual obscurations are explained by transient isch-
emia of the optic nerve head induced by papilledema.2

Diplopia is usually horizontal resulting from abducens
nerve palsy even though vertical diplopia rarely occurs
due to trochlear or oculomotor nerve palsies or skew
deviation.2 Unilateral or bilateral pulsatile tinnitus is

Figure 3 Improved papilledema (A) and normal Goldmann perimetry (B) 10
days after lumboperitoneal shunt
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also common and may be ascribed to flow disturbances
in the cerebral venous system.2

Since enlarged blind spots and peripheral field de-
fects are early visual losses,2,3,7 and impaired central vi-
sion (visual acuity) is usually a late phenomenon in IIH,
a careful evaluation and monitoring of visual field de-
fects are required using quantitative perimetry, espe-
cially during the early stage.2 With progression of
disease, ischemic optic neuropathy may occur, produc-
ing irreversible impairments of central vision2 even
though visual loss may occur due to macular edema
complicated by papilledema.2 Most visual defects in
IIH are reversible if ICP is controlled before severe vi-
sual loss or optic nerve ischemia develops.2 Early central
visual loss with rapid progression is a grave sign and
requires prompt intervention.2,3,7

Even though IIH is usually a self-limiting condi-
tion,2,7 visual loss occurs in 4% to 31% and blindness in
up to 5% of the patients.3,7-9 Furthermore, recurrence
rate of IIH ranges from 10% to 40%, depending on the
follow-up period,8 and some patients have delayed
worsening or recurrences even several years after resolu-
tion of papilledema.7,10 Many patients with IIH also
show increased ICP several years after onset of the dis-
ease.7 Accordingly, IIH may be a chronic condition,
warranting long-term follow-up.10
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