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Background:

 

We report a case of a young girl who developed pseudotumor cerebri while
taking minocycline for acne vulgaris.

 

Case:

 

A 16-year-old girl without a history of menstrual irregularity, weighing 60 kg (body
mass index: 26.0%) presented with a history of 1 week of headache and sudden onset of a
horizontal diplopia.

 

Observation:

 

Examination revealed bilateral papilledema and an abduction deficit in her
right eye. Her cerebrospinal fluid had an opening pressure of 400 mm H

 

2

 

O and a normal
composition. Following normal findings on computed tomography and magnetic resonance
imaging, a diagnosis of pseudotumor cerebri was made. She reported receiving minocycline
to treat acne vulgaris during the previous 3 weeks. The headache resolved with withdrawal of
minocycline. The diplopia and papilledema resolved after two lumbar punctures, although
the visual field defects persisted. The minocycline concentrations in the serum and cere-
brospinal fluid taken after cessation of the drug were below the detectable level.

 

Conclusion:

 

The role of minocycline should be considered and routine ophthalmologic ex-
amination during minocycline treatment should be performed when pseudotumor cerebri oc-
curs in patients treated for acne vulgaris.
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Introduction

 

Pseudotumor cerebri is uncommon in Japan. A re-
cent study of 30 institutions reported 20 cases of
pseudotumor cerebri in the past 5 years.

 

1

 

 However,
in Europe and the United States, the incidence of
pseudotumor cerebri is 1 or 2 per 100,000 persons.

 

2

 

Pseudotumor cerebri is characterized by an elevated
opening pressure on lumbar puncture examination
with a normal cerebrospinal fluid composition, a
normal brain scan, and papilledema.

 

2

 

 Several medi-
cations have been implicated as causative agents of

this condition, including systemic corticosteroids, vi-
tamin A, nalidixic acid, tetracycline, and ciprofloxa-
cin, among others.

 

2,3

 

There have been several reports of minocycline-
related pseudotumor cerebri since 1978;

 

4

 

 however,
to our knowledge, there have been no cases reported
in Japan. We report the first case of minocycline-re-
lated pseudotumor cerebri in Japan, which devel-
oped in a young girl.

 

Case Report

 

A 16-year-old girl without a history of menstrual
irregularity, weighing 60 kg (body mass index:
26.0%) had been treated with minocycline (200 mg
per day) for acne vulgaris since December 30, 1999.
After 3 weeks of this therapy, she presented with
headache that had persisted for 1 week and a sudden
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onset of horizontal diplopia on the morning of Feb-
ruary 4th, 2000. She denied visual loss, nausea, vom-
iting, and trauma. On examination in our hospital on
February 7, her visual acuity was 1.0 in the right eye
and 1.0 in the left eye. Her intraocular pressure was
20 mm Hg in the right eye and 19 mm Hg in the left
eye. There was an abduction deficit of the right eye
and full motility of the left eye. An afferent pupillary
defect was not noted, and fundus examination
showed bilateral papilledema with a single streak
hemorrhage adjacent to the disc (Figure 1). The crit-
ical flicker fusion frequency was normal, as was her
color vision according to a Panel D-15 test. Auto-
mated perimetry (Humphrey perimetry, central 30-2
threshold test) showed enlarged blind spots in both
eyes, with mean deviations of 

 

�

 

5.88 dB in the right
eye and 

 

�

 

6.57 dB in the left eye (Figure 2). No ab-
normal findings were seen by computed tomography
and magnetic resonance imaging of the brain on
February 9. Her cerebrospinal fluid had an opening
pressure of 400 mm H

 

2

 

O, was acellular, had a pro-
tein level of 17 mg/dL and a glucose level of 101 mg/
dL. The culture was negative. The results of sero-
logic studies for syphilis and endocrine disorders
(Addison disease, Cushing disease, and hypopara-

thyroidism) were negative. Testing for antinuclear
antibodies showed negative results. Minocycline in-
take was discontinued on February 9. Seven days af-
ter the first lumbar puncture, the sixth nerve palsy
had disappeared and her headache resolved. Visual
acuity was 1.0 in the right eye and 1.0 in the left eye,
with mild resolution of the papilledema bilaterally.
A second lumbar puncture was performed on the
same day, and revealed an opening pressure of 230
mm H

 

2

 

O. Her fundus oculi had returned to normal
by March 11, and a third lumbar puncture revealed
an opening pressure of 160 mm H

 

2

 

O. On August 29,
2001, the final Humphrey mean deviations were

 

�

 

5.08 dB in the right eye and 

 

�

 

5.76 dB in the left
eye (Figure 3). After the last lumbar puncture, no re-
currence has been documented for at least 1.5 years.

We found that the minocycline concentrations in
the serum and cerebrospinal fluid on February 16
were below the detectable level (1.0 

 

�

 

g/mL).

 

Discussion

 

This case seems to fulfill the criteria for pseudotu-
mor cerebri syndrome. Several conditions as well as
medications have been associated with this syn-

Figure 1. Fundus photographs taken during the first visit of a 16-year-old girl who developed pseudotumor cerebri while
taking minocycline for acne vulgaris. Edema of the optic disc with adjacent hemorrhage was seen bilaterally.
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drome.

 

2

 

 Systemic administration of vitamin A and
minocycline are broadly used for treatment of acne
vulgaris.

 

5

 

 While both vitamin A and minocycline
have been implicated as possible causes of pseudotu-
mor cerebri,

 

5

 

 our patient did not receive vitamin A.
Minocycline has been shown to cause several side ef-
fects, including gastrointestinal disruption, vestibular
dysfunction, headache, memory disturbance, cutane-
ous symptoms, vaginal candidiasis, and pigmentation.

 

6

 

A recent study of 700 patients treated with minocy-
cline for acne vulgaris confirms that the frequency of
pseudotumor cerebri may be as high as 1–1.4%.

 

6

 

Epidemiologic studies have shown that pseudotu-
mor cerebri tends to be a disease of early female
adulthood (15–44 years) with obesity (overweight 

 

�

 

20% or body mass index 

 

�

 

 26.0%).

 

2

 

 Chiu et al

 

3

 

found that 8 of 12 patients with minocycline-related
pseudotumor cerebri were not obese. The body mass
index of our patient was 26.0%, so we cannot ex-
clude the possibility that obesity was related to the
development of pseudotumor cerebri in this case.

Chiu et al

 

3

 

 reported that all patients with minocy-
cline-related pseudotumor cerebri were females, and
75% developed symptoms of raised intracranial
pressure within 8 weeks of starting minocycline ther-
apy. None of the patients developed recurrences for
at least 1 year. Visual field defects at final assessment
were noted in 25% of cases based on Humphrey pe-
rimetry (at least 1 eye with a final mean deviation
less than 

 

�

 

5 dB). The most common symptoms were

Figure 2. Perimetric results from the first visit. The Humphrey perimetry (central 30-2 threshold test) results showed bilat-
eral enlargement of the blind spot and generalized depression bilaterally. Right eye: fixation losses, 0/24; false-positive er-
rors, 0/17; false-negative errors, 0/13; fovea, 33 dB; mean deviation (MD), �5.88 dB; pattern standard deviation (PSD), 4.32
dB; short-term fluctuation (SF), 1.74 dB; corrected pattern standard deviation (CPSD), 3.84 dB. Left eye: fixation losses, 2/
25; false-positive errors, 0/11; false-negative errors, 1/14; fovea, 33 dB; MD, �6.57 dB; PSD, 4.13 dB; SF, 2.25 dB; CPSD,
3.25 dB.
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headache (75%), transient visual obscurations
(41%), diplopia (41%), pulsatile tinnitus (17%), and
nausea and vomiting (25%). They also noted an ab-
duction deficit that resolved with withdrawal of mi-
nocycline. However, in the present case, the head-
ache appeared within 3 weeks after initiation of
minocycline therapy, and horizontal diplopia with
unilateral sixth nerve palsy persisted despite cessa-
tion of the minocycline treatment.

Because minocycline has greater lipid solubility
than tetracycline and permeates the blood—brain
barrier more rapidly, higher minocycline levels would
be attained in the cerebrospinal fluid. However, in the

present case, the minocycline level in the cerebrospi-
nal fluid from the second puncture was below the de-
tectable level (1.0 

 

�

 

g/mL). The mechanism of in-
creased intracranial pressure in pseudotumor cerebri
induced by minocycline has been attributed to de-
creased cerebrospinal fluid outflow at the arachnoid
villi, leading to increased extracellular fluid volume
and interstitial brain edema.

 

3

 

 We suggest that minocy-
cline might have a high affinity for the arachnoid villi
and that its adverse effect there may cause the long-
term elevated intracranial pressure.

Medical and surgical treatment, including re-
peated lumbar punctures, corticosteroids, acetazola-

Figure 3. Perimetric results 19 months after the cessation of minocycline. The Humphrey perimetry (central 30-2 threshold
test) results were near normal in spite of a remaining mean deviation of less than �5 dB. Right eye: fixation losses, 4/24;
false-positive errors, 1/11; false-negative errors, 2/14; fovea, 33 dB; MD, �5.08 dB; PSD, 2.49 dB; SF, 1.32 dB; CPSD, 1.99
dB. Left eye: fixation losses, 5/26; false-positive errors, 0/21; false-negative errors, 2/15; fovea, 31 dB; MD, �5.76 dB; PSD,
2.27 dB; SF, 2.10 dB; CPSD, 0.00 dB.
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mide, glycerol, optic nerve fenestration, and a lum-
boperitoneal shunt, have been tried in patients with
pseudotumor cerebri.

 

7

 

 We performed three lumbar
punctures within 4 weeks in the present case and
achieved rapid visual improvement and resolution of
the papilledema and diplopia, which was not likely
to have been due to the lumbar punctures alone.

According to a previous study,

 

3

 

 the long-term out-
come of minocycline-related pseudotumor cerebri
may not be entirely benign. In the present study, the
patient had a residual Humphrey mean deviation of
less than 

 

�

 

5 dB in both eyes. Significant visual field
loss as a result of minocycline therapy has also been
reported.

 

8,9

 

 The possibility of drug-induced pseudo-
tumor cerebri should be considered in any patient
presenting with unexplained headache, especially if
associated with visual symptoms.

We want to emphasize the possible role of mi-
nocycline when pseudotumor cerebri occurs in pa-
tients treated for acne vulgaris, and we recommend a
periodic ophthalmologic examination during any mi-
nocycline treatment.
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