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ABSTRACT
Because of a previous association of pseudotumor cerebri (PTC) with levonorgestrel, we wished to
evaluate the use of levonorgestrel-eluting intrauterine devices (“levonorgestrel intrauterine sys-
tems”, LNG-IUS) in our University of Utah and Rigshospitalet PTC patients. In our retrospective
series, PTC prevalence was approximately 0.18% and 0.15% in the LNG-IUS population versus
0.02% and 0.04% in the non-LNG-IUS population (Utah and Rigshospitalet, respectively), with no
significant differences in PTC signs and symptoms among the two groups. Our investigation
suggests that women with an LNG-IUS may have increased risk of developing PTC but does not
suggest an LNG-IUS can cause PTC.
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Introduction

Pseudotumor cerebri is a disorder seen in obese
women of childbearing age. It causes increased
intracranial pressure without a mass lesion.1 The
morbidity of the disorder includes visual loss from
papilloedema, headaches, and reduced quality of
life.2,3 There is an idiopathic form (idiopathic intra-
cranial hypertension), but a number of medications
have been associated with the secondary form, pseu-
dotumor cerebri syndrome, including tetracycline
and minocycline. The development of the condition
is often associated with weight gain.1,2,4,5

In 1995, Alder, Fraunfelder, and Edwards
described eight women with pseudotumor cerebri
(PTC) who had received levonorgestrel contraceptive
implants (Norplant®).6 The authors could not confirm
a causative role for this contraceptive device but
speculated that it could cause elevated intracranial
pressure through changes in fat metabolism, vitamin
A metabolism, or venous microthrombi. An intrau-
terine device that releases levonorgestrel is referred to

as a levonorgestrel intrauterine system (LNG-IUS).
An LNG-IUS may be offered to women who have
contraceptive challenges such as obesity, migraine or
other headaches, or polycystic ovary syndrome, as
well as those with contraindications to oestrogen.7

The US Food and Drug Administration (FDA)
approved Mirena® as a contraceptive device in 2000.
This LNG-IUS releases levonorgestrel at approxi-
mately 20 µg/day. Another LNG-IUS that releases
levonorgestrel, at a lower rate of approximately 6 µg/
day, was approved for use in Europe in 2012 under
the trade name Jaydess® and for use in the United
States in 2013 under the trade name Skyla®. In 2015,
the FDA approved a second LNG-IUS (Liletta®) that
releases levonorgestrel at 18.6 µg/day.

Because of the previously documented associa-
tion of PTC with Norplant®, we wished to deter-
mine if any of our PTC patients from the
University of Utah Health Sciences Center (USA)
and the Rigshospitalet (Denmark) were using an
LNG-IUS, if use of an LNG-IUS was associated
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with an increased risk of PTC, and if PTC patients
with an LNG-IUS had signs or symptoms that
were different from those observed in PTC
patients without an LNG-IUS.

Materials and methods

University of Utah

This study was approved by the University of Utah
Institutional Review Board (IRB). We identified
patients from the University of Utah’s PTC data-
base. This database includes all patients with PTC
seen by one of the authors (J.E.A.W., K.B.D., A.V.
C., B.J.K.) between 2003 and 2013. Inclusion cri-
teria included females with a PTC diagnosis, aged
18–55, and between 2008 and 2013. Patients diag-
nosed with PTC prior to this time period (i.e.,
recurrent cases) were excluded. We only included
women for whom we could obtain a birth control
history during the 3 months preceding the onset of
symptoms attributable to increased intracranial
pressure. First, an introductory letter was mailed
to potential participants. A telephone interview
was conducted to confirm clinical and birth con-
trol histories. Presenting patient characteristics
and clinical signs and symptoms were extracted
from the PTC database for analysis.

Next, we identified all women in the University
of Utah Electronic Billing database who had been
billed for LNG-IUS insertion between 2008 and
2013, using the Current Procedural Terminology
(CPT) code 58300/J7302. We excluded women
who had a concurrent International Classification
of Diseases Ninth Revision (ICD-9) code for PTC.
We only included women aged 18–55, with at least
one clinical encounter from 2008 to 2013.

Rigshospitalet

The review of Rigshospitalet patient files was
approved by the Danish Health and Medicines
Authority. We reviewed cases that we identified
in Glostrup Hospital (now called Rigshospitalet)
files, and in the Department of Ophthalmology’s
idiopathic intracranial hypertension (IIH) data-
base. This database includes all patients with
PTC seen at the department from 2007 to 2014.
Inclusion criteria included females with a PTC

diagnosis at ages 18–55 years, and between 2008
and 2014. Recurrent cases were excluded. Only
women for whom we could obtain a birth control
history during the 3 months preceding the onset of
symptoms attributable to increased intracranial
pressure were included.

Next, we identified all women in the same age
group with at least one clinical encounter at
Rigshospitalet from 2008 to 2014, and how many
of those women received a diagnosis of PTC.
Presenting clinical characteristics and other symp-
toms and signs were extracted from the records for
analysis.

Statistical analyses

We used bivariate analysis (t test for continuous
variables and Pearson’s chi-square for categorical
variables) to compare the basic characteristics of
PTC patients who had LNG-IUS exposure with
those patients who were using other forms of con-
traception or no contraception. Crude associations
(unadjusted) were examined for LNG-IUS exposure
to examine relative risk, excess risk, attributable
risk, and odds ratios. We addressed the issue of
multiplicity by applying the Hochberg procedure
to adjust for multiple comparisons.8,9 Statistical
analysis was carried out using Stata, version 13.0
(College Station, TX, USA) and Excel 2011
(Microsoft Corp., Redmond, WA, USA).

Results

University of Utah

The University of Utah PTC database contains 473
patients. Of these, 176 patients met inclusion criteria
and were sent introductory letters. We were able to
complete telephone interviews with 59 of these
patients. Among these 59 women, 8 (14%) confirmed
that they had an LNG-IUS in place at the time of the
onset of PTC symptoms. Of the 59 women completed
the interview, 9 (15%) were using another contracep-
tive and 42 (71%) were not using any contraceptives
within 90 days of the onset of symptoms.

All 8 women with an LNG-IUS developed
symptoms of PTC while the device was still in
situ. The mean duration of exposure to LNG-IUS
prior to symptom onset in this group was 22
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months (range: 1 month to 5 years). We found no
significant difference in the perimetric mean
deviation in the worse-seeing eye or in any of the
other symptoms or signs of the 8 patients with an
LNG-IUS and the 51 patients without an LNG-IUS
(Table 1).

From the University of Utah Electronic Billing
database, we identified 220,904 women without
PTC; 4408 of these women underwent LNG-IUS
insertion between 2008 and 2013.

The prevalence of PTC was approximately
0.18% in the LNG-IUS population (8/4408, 95%
confidence interval [CI]: 0.07%–0.35%) versus

0.02% in the non–LNG-IUS population (51/
[220,904 + 59 − 4408]; 95% CI: 0.01%–0.03%). In
a crude analysis of the aggregate data, the excess
risk (or attributable risk) observed in the LNG-IUS
group was 0.15% (95% CI: 0.03%–0.20%), and the
relative risk for the LNG-IUS group was 7.69 (95%
CI: 3.65–16.19). The unadjusted odds ratio indi-
cated that exposure to LNG-IUS was associated
with increased odds of PTC diagnosis of 7.70
(95% CI: 3.7–16.0).

Rigshospitalet

The Glostrup Hospital Department of
Ophthalmology IIH database contains 92 patients.
Of these, 64 patients met inclusion criteria, and the
files of all 64 patients were reviewed. Eight (13%)
had an LNG-IUS in place at the time of onset of
PTC symptoms, 8 (13%) were using another con-
traceptive, and 48 (75%) were not using any
contraceptives.

All 8 women with an LNG-IUS developed
symptoms of PTC while the device was still in
situ. We found no significant difference in peri-
metric mean deviation in the worse-seeing eye
when comparing the patients with or without an
LNG-IUS. When comparing the other symptoms
and signs in these two groups, the only significant
difference we identified was perimetric mean
deviation in the better-seeing eye; however, once
we adjusted for multiple comparisons, this finding
was no longer significant (Table 2).

During the period from 2008 to 2014, we identi-
fied 154,877 women in the age group 18–55 who
visited Glostrup Hospital at least once and who did
not have PTC. In 2014, 47,300 LNG-IUS were sold in
Denmark (Bayer HealthCare Pharmaceuticals Inc.,
personal communication). In Denmark, LNG-IUS
are prescribed only to women aged 15–49. There
are approximately 1,340,000 Danish women in this
age group (Statistics Denmark; https://www.dst.dk/
en). These statistics indicate that approximately 3.5%
of Danish women of childbearing age (47,300/
1,340,000) have an LNG-IUS at any given time.
With 3.5% of women having an LNG-IUS, an esti-
mated 5467 women underwent LNG-IUS insertion
at Glostrup hospital between 2008 and 2014.

The prevalence of PTC was approximately
0.15% in the LNG-IUS population (8/5467)

Table 1. Presenting clinical features of women with pseudotu-
mor cerebri with and without a levonorgestrel intrauterine
system (LNG-IUS) at the University of Utah.

Characteristic
+LNG-IUS
(n = 8)

−LNG-IUS
(n = 51) p value

Presenting characteristics
Mean age (SD) 30 (6) 32 (9) 0.62
Mean body mass index
(BMI) (SD)

35 (9) 35 (7) 0.92

Recent weight gain, n (%) 4 (50) 13 (25) 0.16
Migraine history, n (%) 3 (38) 20 (39) 0.93
Presenting symptoms
Headaches, n (%) 5 (63) 44 (86) 0.10
Pulsatile tinnitus, n (%) 4 (50) 29 (57) 0.71
Transient visual
obscurations, n (%)

3 (38) 22 (43) 0.68

Blurred vision, n (%) 3 (38) 19 (37) 0.99
Nausea, n (%) 1 (13) 14 (28) 0.37
Presenting signs
Mean LogMAR BCVA (SD)
Worse eye 0.06 (0.11) 0.09 (0.30) 0.81
Fellow eye −0.01 (0.10) 0.05 (0.29) 0.56
Difference between eyes 0.08 (0.09) 0.04 (0.11) 0.42
Mean perimetric deviation db (SD)
Worse eye −5.6 (5.5) −6.2 (7.5) 0.81
Fellow eye −2.9 (3.1) −4.1 (5.4) 0.56
Difference between
eyes

−2.7 (2.7) −1.8 (3.0) 0.42

Frisén papilloedema
stage*, n (%)

n = 7 n = 50

Worse eye 0.19
Stages 0–1 1 (13) 17 (34)
Stages 2–3 5 (63) 22 (44)
Stages 4–5 1 (13) 11 (22)
Fellow eye 0.55
Stages 0–1 2 (25) 23 (46)
Stages 2–3 4 (50) 18 (36)
Stages 4–5 1 (13) 9 (18)

Note. We analysed the pre-existing characteristics, signs, and symptoms
among 59 women with pseudotumor cerebri. Eight women had an
LNG-IUS (+LNG-IUS) when they first experienced symptoms of ele-
vated intracranial pressure, and 51 women did not have an LNG-IUS
(−LNG-IUS) at symptom onset. For the conditions, signs, and symp-
toms analysed, there were no significant differences between these
two groups.

*We were unable to obtain Frisén papilloedema grade for one woman
with an LNG-IUS and one woman without an LNG-IUS.
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versus 0.04% in the non–LNG-IUS population
(56/[154,877 + 64 − 5467]). In a crude analysis
of the aggregate data, the excess risk (or attri-
butable risk) observed in the LNG-IUS group
was 0.11% (95% CI: 0.01%–0.21%), and the
relative risk for the LNG-IUS group was 3.90
(95% CI: 1.86–8.18). The unadjusted odds ratio
indicated that exposure to LNG-IUS was asso-
ciated with increased odds of PTC diagnosis of
3.91(95% CI: 1.89–8.06).

Discussion

When comparing the signs and symptoms of the
PTC patients with and without an LNG-IUS, the
only difference we found was in the perimetric
mean deviation of the less affected eye in the
Danish group. However, because we made multi-
ple comparisons in our secondary outcome, this
difference may have occurred by chance and was
no longer statistically significant when we applied
the Hochberg procedure. Otherwise, the signs and
symptoms of the subjects with PTC and with an
LNG-IUS were not significantly different from
those documented in the subjects with PTC and
without an LNG-IUS. This result indicates that if
an LNG-IUS is somehow associated with the
development of PTC, it does not cause a form of
PTC that can be distinguished from IIH based on
clinical signs, clinical symptoms, or lumbar punc-
ture opening pressure.

Our investigation suggests that women with an
LNG-IUS may have an increased risk of develop-
ing PTC. Our investigation does not indicate that
an LNG-IUS can cause PTC, and the number of
women with an LNG-IUS was too small to deter-
mine if an LNG-IUS is an independent risk factor
for PTC. Although use of an LNG-IUS seems be
associated with an increased risk of PTC, it is
possible that this observation occurred because
use of an LNG-IUS is also associated with other
established risk factors that are known to be
associated with PTC (e.g., obesity and recent
weight gain). The analysis was also limited by
the lack of temporal data to confirm that expo-
sure to LNG-IUS occurred prior to PTC symp-
tom onset or diagnosis.

Previous reports on another LNG contraceptive
implant, Norplant®, suggested an association with
PTC.6,10,11 As in the present report, these previous
reports did not imply a causative role for LNG in
the pathogenesis of PTC. It has been hypothesised
that LNG could cause increased intracranial pres-
sure through a number of mechanisms, including
vitamin A metabolism or venous microthrombi,
mechanisms that have both been previously pro-
posed as causes of PTC.12 It is unclear why LNG
would cause this syndrome but other progestins
used for birth control would not. It is also unclear
why exogenous LNG would cause this syndrome

Table 2. Presenting clinical features of women with pseudotu-
mor cerebri with and without a levonorgestrel intrauterine
system (LNG-IUS) at Rigshospitalet.

Characteristic
+LNG-IUS
(n = 8)

−LNG-IUS
(n = 56) p value

Presenting characteristics
Mean age (SD) 29 (4) 28 (8) 0.56
Mean body mass index
(BMI) (SD)

36 (5) 37 (7) 0.65

Recent weight gain, n (%) 1 (13) 13 (23) 0.67
Migraine history, n (%) 3 (38) 5 (9) 0.05
Presenting symptoms
Headaches, n (%) 8 (100) 55 (98) 1.00
Pulsatile tinnitus, n (%) 6 (75) 28 (50) 0.26
Transient visual
obscurations, n (%)

3 (38) 28 (56) 0.71

Blurred vision, n (%) 5 (63) 42 (75) 0.67
Nausea, n (%) 2 (25) 26 (46) 0.45
Presenting signs
Mean LogMAR BCVA (SD)
Worse eye 0.07 (0.15) 0.09 (0.28) 0.78
Fellow eye −0.05 (0.05) 0.00 (0.14) 0.11
Difference between
eyes

0.11 (0.13) 0.09 (0.19) 0.69

Mean perimetric
deviation* db (SD)

n = 7 n = 42 0.05

Worse eye −3.1 (2.1) −5.7 (5.6) 0.02
Fellow eye −2.0 (1.2) −4.2 (5.0) 0.53
Difference between
eyes

−1.1 (1.1) −1.5 (1.9)

Frisén papilloedema
stage†, n (%)

n = 8 n = 48

Worse eye 0.35
Stages 0–1 3 (38) 9 (19)
Stages 2–3 4 (50) 23 (48)
Stages 4–5 1 (13) 16 (33)
Fellow eye 0.85
Stages 0–1 4 (50) 23 (48)
Stages 2–3 3 (38) 15 (31)
Stages 4–5 1 (13) 10 (21)

Note. We analysed the pre-existing characteristics, signs, and symptoms
among 64 women with pseudotumor cerebri. Eight women had an
LNG-IUS (+LNG-IUS) when they first experienced symptoms of ele-
vated intracranial pressure, and 56 women did not have an LNG-IUS
(−LNG-IUS) at symptom onset. For the conditions, signs, and symp-
toms analysed, there were no significant differences between these
two groups.

*We were unable to obtain mean perimetric deviation in one woman
with an LNG-IUS and 14 women without an LNG-IUS.

†We were unable to obtain Frisén papilloedema grade for 8 women
without an LNG-IUS.
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but endogenous progestins (such as those asso-
ciated with pregnancy) would not cause this
syndrome.

There are two possible explanations for the
association demonstrated in our study. One expla-
nation is that LNG does cause increased intracra-
nial pressure, either through one of the
mechanisms discussed above or through another,
as yet unknown mechanism. Another explanation
is that LNG does not cause increased intracranial
pressure, but that PTC is more likely to occur in
the same population of women who are more
likely to have an LNG-IUS recommended to
them by their physician. LNG-IUS is often,
although not exclusively, recommended for
women who may have difficulty with other forms
of contraception. For instance, women with obe-
sity, headache, and/or polycystic ovarian syn-
drome are more likely to be intolerant to oral
contraceptives. For this group of women, an
LNG-IUS may be better tolerated as a form of
contraception.7 This same group of women, with
obesity, headache, and polycystic ovarian syn-
drome, are also more likely to develop PTC.13,14

When interpreting the findings presented here, it
is also important to consider that the risk analysis
does not account for potential confounders.

Future research may or may not be able to
distinguish between these two possibilities.
Currently, there are no reliable animal models of
PTC. Such a model would allow researchers to
determine whether LNG increases intracranial
pressure. A prospective trial of LNG-IUS in a
population of women at risk for PTC would likely
be too costly and would not settle the question of
whether an LNG actually causes PTC. A larger,
observational case-crossover study that examined
potential confounders could be conducted to more
reliably estimate the risk of PTC among LNG-IUS
users, but such a study would not settle the ques-
tion of whether an LNG actually causes increased
intracranial pressure. This larger study might be
able to determine if LNG-IUS is an independent
risk factor for PTC. A recent observational case-
crossover study demonstrated an increased risk of
non-arteritic anterior ischaemic optic neuropathy
among male users of phosphodiesterase
inhibitors.15 Adequately powering this study of
ischaemic optic neuropathy required the

participation of more than 100 ophthalmology
centres in the United States and Europe.

Strengths of our study include the review of
records from two different institutions in two dif-
ferent countries and the observation of similar
results. Although there were some differences in
the way the data were collected at the two sites, we
believe these differences are comparatively minor
and do not affect the results or conclusions.

Limitations of our study include the retrospective
nature of the investigation and the relatively small
number of PTC subjects with an LNG-IUS at the
time of diagnosis. It was not possible for the
University of Utah group to capture the number of
LNG-IUS insertions performed outside of the univer-
sity system, so wemay have underestimated the num-
ber of women with an LNG-IUS. It is also possible
that some women who did not have an LNG-IUS
were taking an oral contraceptive that con-
tained LNG.

Although antibiotic prophylaxis is not recom-
mended for intrauterine device (IUD) insertion,16

some women are given a course of oral doxycycline
following IUD insertion, especially if they experience
pelvic pain following insertion.17 Women may also
be given a course of antibiotics at other time points
while the IUD is in place for breakthrough bleeding.
Tetracycline antibiotics are also a known risk factor
for PTC.14 Antibiotics are not customarily adminis-
tered to women undergoing IUD insertion at our
two institutions, but we did not specifically ask our
participants if they recalled being given a course of
antibiotics. It is not possible for us to entirely rule out
the possibility that any of our LNG-IUS patients
received antibiotics at the time of IUD insertion. A
course of oral contraceptives may also be given to
women with an IUD who are experiencing break-
through bleeding. Because of these limitations, we
have striven to be circumspect about our results,
conclusions, and recommendations.

Our findings are preliminary, and caution should
be exercised in applying this information to clinical
practice. At this time, our recommendation is that
physicians caring for patients with PTC obtain a
birth control history from all of their PTC patients.
Patients with an LNG-IUS may not be aware that
this device contains a drug and often will not list
the IUD on their medication intake history unless
specifically questioned. Women who have an LNG-
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IUS should be asked if they received a course of
antibiotics at the time of device insertion. We do
not recommend the removal of LNG-IUS from
women with PTC, as the benefit of effective contra-
ception for these women likely outweighs the risk.
Likewise, if a woman with PTC or at risk for PTC
needs contraception, an LNG-IUS should still be
considered as an effective form of contraception.
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