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ABSTRACT

The relationship between pseudotumor cerebri and contraceptive drugs is controversial. Its association with
Implanon, an implantable single-rod contraceptive containing etonogestrel (a progestogen) has not been
reported but is the subject of many medico-legal cases. The authors present two case reports of patients using
Implanon and who subsequently developed pseudotumor cerebri. Rapid weight gain rather than direct
hormonal influence is probably the trigger. Headaches, visual obscurations, and rapid weight gain in patients
using Implanon should alert one to the probable diagnosis of pseudotumor cerebri.
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INTRODUCTION

Implanon, the implantable contraceptive containing
etonogestrel, has been available for use in South
Africa since February 2014 in the public and private
sectors.1 It is a single rod measuring 40 mm� 2 mm
containing 68 mg of etonogestrel and implanted sub-
cutaneously in the medial arm.2 The daily dose
released by the implant is sufficient to suppress
ovulation for a 3-year period. The implantable route
overcomes compliance issues and offers excellent
contraception. Replacement is required every 3 years.

Outstanding efficacy has been demonstrated by
many studies, with failure usually related to improper
implant insertion.3–5 Bhatia et al. reported common
adverse events of amenorrhoea, irregular menses,
weight gain, acne, and headache.2 Headaches were
non-specific and occurred in 7% of users, whereas
weight gain of 45 kg was reported in 7.5% over a 3-
year period. Menstrual irregularity (polymenorrhagia
and amenorrhoea) was the main reason for removal of
the Implanon rod and not weight gain.

Much debate exists regarding the role Implanon
plays in pseudotumor cerebri (PTC). We report on two
patients who acquired PTC soon after having the

Implanon rod inserted. Thus far, there is no literature
that implicates Implanon directly in the cause of PTC.
We propose that it is the rapid weight gain experi-
enced by both patients induced by Implanon, a
progestogen-only preparation, that triggers the PTC.

CASES

Patient 1

A 24-year-old accounting student presented with a 1-
week history of severe holocephalic headache and
binocular horizontal diplopia. She awoke each night
with severe headaches and photophobia. She had
suffered from irregular menses and had Implanon
implanted to control them, 4 months before presen-
tation. Following insertion of the device, her weight
increased substantially, which she couldn’t quantify
but noticed that her dress size increased from size 34
to 36. She was known to be human immunodeficiency
virus (HIV) negative and had no other medical history
of relevance. On examination, her body mass index
(BMI) was 25 kg m�2 (weight of 64 kg) and she was
systemically well. She had a convergent squint with
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limitation of abduction of both eyes and no menin-
gism. Her best-corrected visual acuity was 6/6 OU
and pupillary responses were normal. She had bilat-
eral constricted fields and large blind spots on
Humphrey’s visual field with the right side more
affected (MD �24.28 OD and �10.94 OS) (Figure 1).
On funduscopy, she had bilateral and florid papilloe-
dema with exudates and haemorrhages. Her magnetic
resonance imaging (MRI) scan of the orbits showed
posterior indentation of both optic globes and eleva-
tion of the optic nerve head suggestive of papilloe-
dema (Figure 2). The rest of the MRI brain and
magnetic resonance venogram (MRV) were normal.
Cerebrospinal fluid (CSF) pressure was 450 cm CSF
with normal biochemistry and cell count. A diagnosis
of PTC was made, and she was commenced on
acetazolamide 500 mg twice daily with weight reduc-
tion advice offered by the dietitian. The Implanon rod
was not removed, as she started to recover almost
immediately after the first lumbar puncture. At 3
months follow-up, she was symptom-free, the papil-
loedema resolved, and VF showed minimal constric-
tion (Figure 1). She maintained her discharge weight
despite counselling.

Patient 2

A 21-year-old unemployed, single mother presented
with a 6-week history of frontal headaches, photo-
phobia, tinnitus, blurred vision, and transient visual
obscurations. She developed bilateral horizontal dip-
lopia prior to admission. Of note, she had the
Implanon device implanted 9 months before and
gained 20 kg during that period. Her BMI increased

from 30 to 38 kg m�2 in those 9 months. She was HIV
negative and had no other relevant medical disorders.
Her general and systemic examination was normal.
Neurological examination revealed normal higher
functioning, no neck stiffness, a left sixth nerve
palsy, and bilateral severe papilloedema with haem-
orrhages and exudates. Her best-corrected visual
acuity and Humphrey’s visual fields were normal.
MRI orbits and brain including MRV were normal.
CSF pressure was 26 cm CSF, with normal biochem-
istry and cell count. Her findings were also consistent
with PTC, and she was commenced on acetazolamide
250 mg four times daily, serial lumbar punctures, and
weight reduction advice. The Implanon rod was
removed 5 weeks later, but recovery was noted to
commence even before that. At 2 months follow-up,
her tinnitus settled, headaches improved, and papil-
loedema was present but mild. At 6 months follow-
up, she was noted to have made a full recovery
despite gaining 2 kg in the interim.

Apart from the recent Implanon implantation and
rapid weight gain, neither of these patients had any
other exposure to vitamin A preparations, tetracyc-
lines, and non-steroidal anti-inflammatory agents.
They had normal serum sodium, potassium, calcium,
phosphate, and magnesium levels. Partial thrombo-
plastin time, international normalized ratio, and
haemoglobin levels were normal, without evidence
of iron deficiency anaemia in both patients. Thyroid
function tests and serum cortisol levels were normal.
Antinucelar antibodies and rheumatoid factor were
negative. Patient 1 had the Implanon inserted to
control her irregular menses and patient 2 used it
primarily for contraception. Ultrasound of the pelvis
in patient 1 showed no polycystic ovarian disease but

FIGURE 1 Automated Humphrey’s visual field of patient 1 at presentation and 2 months later, showing significant improvement on
the grey scale.
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was not done on patient 2. Neither patient had clinical
features of hyperandrogenism, and testosterone levels
were not measured.

DISCUSSION

Historically, oestrogen containing oral contraceptives
have been associated with PTC, but this association
has been tenuous. Early reports suggested a clear
connection between the two. Soysa reported on five
patients who developed PTC while on oral oestrogen
containing contraceptives that reversed after changing
to the progesterone-only mini-pill.6 Progesterone
appeared to be the safer alternative. Further support
for the link between oestrogen and PTC came from
case reports only where oestrogen was used for
contraception or control of post-menopausal symp-
toms.7,8 The current opinion regarding oestrogen and
PTC is that the early studies might have included
undiagnosed patients with cerebral venous sinus
thrombosis and that the risk of PTC in women on
combined oral contraceptives is similar to that in the
general population; a view originally supported in
1991 by Giuseffi et al., who showed no difference in
the usage of oestrogen in their 50 patients with PTC to
100 age-matched controls.9,10 However, obesity and
recent weight gain were much more common among
patients than controls.

Although the evidence for the association between
progesterone-only preparations and PTC is absent,
that for recent weight gain and PTC is compelling. Ko
et al. were able to demonstrate that an average rate of
BMI gain of 1.3 kg m�2/year was more likely to result
in recurrence than a BMI loss of �0.96 kg m�2/year.11

The rate of weight gain was key. Daniels et al. were

able to show that higher levels of weight gain and
BMI were associated with greater risk of developing
PTC, but in addition, that even non-obese patients
(BMI 530 kg m�2) were at greater risk of developing
PTC with moderate weight gain,12 once again con-
firming that the rate of weight gain rather than the
final weight is significant.

The onset of PTC in both our patients after having
commenced Implanon and who lack all the other
associations is striking and suggests a probable
association. Patient 1 had normal BMI but gained
appreciable weight during the first 4 months, and
patient 2 gained 20 kg in 9 months. Rapid weight gain
is a common feature of PTC. Whether weight gain
or hormonal influences from the Implanon caused
the PTC is not verifiable. In patient 1, despite not
removing the Implanon rod, she improved promptly
with CSF pressure lowering by CSF tapping and
acetazolamide, suggesting that the recent weight gain
was the trigger. In patient 2, recovery was slower but
preceded the removal of the Implanon. Recovery was
due to CSF pressure lowering from serial lumbar
punctures and acetazolamide rather than the
Implanon removal. The common factor in both
patients has been the rapid weight gain induced by
Implanon.

We propose that the PTC was induced by the rapid
weight gain rather than the direct hormonal influence
from Implanon in our two cases. Central obesity
perhaps increases intra-abdominal pressure, intra-
pleural pressure, and central venous pressure, leading
to increased intracranial venous pressure.13 However,
this mechanism alone does not explain the female
predominance in PTC, PTC in thin patients, and the
lack of increased incidence in pregnancy. Both our
cases support the assertion that it is the speed of

FIGURE 2 High-resolution T2-weighted (A) and gradient recall echo (B) MRI scan of patient 1 showing posterior indentation of the
globes (white arrow) and elevation of the optic nerve head (black arrows) in keeping with papilloedema, bilaterally. No increased
tortuosity or dilatation of the optic nerve sheath was noted.
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weight gain that is pivotal in precipitating PTC rather
than the eventual weight of the patient.14 Both
patients did not lose weight during follow-up despite
the weight losing measures suggested as treatment.
Nevertheless, they improved with CSF tapping and
acetazolamide. Mechanisms beyond central obesity
must play a role and are subjects of ongoing
studies.15,16

We do not claim to provide a simple solution to the
debate regarding the association between Implanon
and PTC by presenting two case reports. Furthermore,
sporadic adverse reports can sometimes be rather
damaging and this too is not our intention, especially
in a developing country where the issue of unwanted
pregnancies abounds. It is our intention, however, to
point out that both cases do suggest that the tempo
of weight gain should be further investigated rather
than just obesity in the pathogenesis of PTC. Finally,
we would like to recommend that in the setting of
Implanon and rapid weight gain, new onset head-
aches should alert one to the possibility of PTC.
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content and writing of the paper.
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