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A B S T R A C T

Background: The aim of the study was to evaluate the presenting symptoms and signs of idiopathic intracranial
hypertension (IIH) in a large cohort of patients and to estimate their possible role in establishing the diagnosis of
IIH.
Methods: This prospective cohort study in two tertiary centers, the Danish Headache Center in Rigshospitalet-
Glostrup and the Neurology Clinic of the Clinical Center of Serbia, included 286 patients referred by attending
specialists for possible IIH evaluation. Patients were divided into two groups: one with confirmed IIH diagnosis
and one with rejected IIH diagnosis.
Results: The diagnosis of IIH was confirmed in 219 (76.6%) patients. It was more often confirmed if the patient
was referred by an ophthalmologist than if the referral was from a neurologist (83.6% vs. 69.8%, p= .029) and
in patients with higher body mass index (BMI) (p= .032). Transient visual obscurations (p= .006), double
vision (p= .033), neck pain (p= .025), and tinnitus (p= .013) were presenting symptoms more frequently
reported by patients with IIH diagnosis. In the same group of patients, papilledema (p < .001) and sixth nerve
palsy (p= .010) were noted significantly more often. Papilledema was extracted by multivariate analysis as an
independent predictor of IIH diagnosis (p < .001).
Conclusion: Although studies investigating IIH report an abundance of presenting symptoms, our results indicate
that these symptoms are not diagnostic for IIH. Papilledema is the most reliable clinical sign predicting the
correct IIH diagnosis in patients with suspected IIH.

1. Introduction

Idiopathic intracranial hypertension (IIH) is a disease characterized
by raised intracranial pressure (ICP) in the absence of intracranial
space-occupying lesions or any other detectable cause [1]. Epidemio-
logical studies worldwide suggest that IIH is a rare disease with an
estimated incidence in the general population of only 0.5–2 per
100,000 people per year, but in the group of obese women of child-
bearing age, the incidence is 10 to 20 times higher, reaching 12–20 per
100,000 people per year [2,3]. The clinical presentation of IIH varies,
presenting most frequently with headache and a finding of papilledema
[4]. Headache is present in> 90% of patients at the time of diagnosis,
usually unremitting or occurring daily or nearly daily [5]. Swelling of
the optic nerve head as a consequence of raised ICP is usually bilateral,

although it may be asymmetric [6] or, rarely, absent [7] and if long-
standing can result in secondary optic atrophy and permanent visual
loss. Transient visual obscurations (TVO), described as monocular or
binocular blurring lasting for several seconds, are often seen in patients
with papilledema, most likely as a manifestation of transient ischemia
of the optic nerve [8]. One characteristic of IIH is the presence of
pulsatile tinnitus, rarely reported by patients unless they are specifically
asked about it. Unilateral or bilateral sixth nerve palsy may also de-
velop as a result of increased ICP, leading to double vision. Other
symptoms include dizziness, nausea, neck and back pain, disturbed
concentration, and memory impairment [9].

The diagnostic value of this variety of presenting symptoms and
clinical findings has not been thoroughly investigated. Although they
do not seem specific for IIH, these presenting symptoms and signs may
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suggest raised ICP and direct physicians toward further investigation to
confirm or reject a diagnosis of intracranial hypertension (IH). The
modified Dandy criteria require only the following neurological
symptoms and signs: raised ICP above 25 cm H20, normal cerebrospinal
fluid composition, normal imaging studies, and no other identified
cause of IH [10]. However, neurological symptoms and signs of raised
ICP are not specified by these criteria. Due to advances in neuroima-
ging, new diagnostic criteria for IIH have been proposed by Friedman
[11]. Other than papilledema, they are not based on the clinical pre-
sentation of the disease.

The aims of our study were to evaluate the presenting symptoms
and signs of IIH in a large cohort of patients and to estimate their
possible role in establishing the diagnosis of IIH.

2. Patients and methods

We performed a prospective cohort study in two tertiary centers: the
Danish Headache Center at Rigshospitalet-Glostrup and the Neurology
Clinic of the Clinical Center of Serbia. Patients were referred by an
attending specialist for the evaluation of possible IIH and were con-
secutively included from January 2007 to March 2016. The study was
approved by the Ethics Committee of Rigshospitalet-Glostrup (H-3-
2011-016) and the Institutional Review Board of the Neurology Clinic
Clinical Center of Serbia. Written informed consent was obtained from
all patients.

A clinical semi-structured interview with a questionnaire designed
for the study was used to collect the following data: gender, body mass
index (BMI), age at disease onset, presenting symptoms of the disease,
medication use prior to disease onset, presence of primary headaches,
and comorbid disorders.

We analyzed the following presenting symptoms: presence of
headache, nausea, vomiting, photo- and phonophobia, visual dis-
turbances, tinnitus, neck pain, dizziness, concentration, and memory
difficulties. The analyzed visual disturbances were occurrence of TVO,
blurred vision, and double vision. Comorbid disorders, including skin
diseases, polycystic ovary syndrome, depression and anxiety, sleep
apnea, some medications (tetracyclines, vitamin A preparations, corti-
costeroids, hormonal contraception), and weight gain were analyzed
due to previous reports of their possible role in IH.

The criteria proposed by Friedman in 2002 and its revision from
2013 were applied for diagnostic purposes [11,12]. IH was demon-
strated by increased values of opening ICP≥ 25 cm H20 as measured
by lumbar puncture with the patient in the lateral decubitus position
with the legs extended and as relaxed as possible. ICP measurement was
performed in all patients. In patients in whom acetazolamide treatment
was initiated prior to referral, it was withheld 72 h prior to lumbar
puncture. Diagnosis of IIH was established by exclusion of secondary
causes of IH based on normal results of neuroimaging studies and cer-
ebrospinal fluid examination. In patients with prior use of tetracyclines
and vitamin A preparations, IH was considered to be secondary only if
the medications were consumed orally; topical use (drops or ointments)
was not an exclusion factor for diagnosing IIH in our study. Likewise,
stable, long-term, and low-dose systemic corticosteroid therapy did not
exclude IIH diagnosis. Neurological examination and head computed
tomography (CT) procedures were routinely performed in all patients.
In all patients with confirmed IH, brain magnetic resonance imaging
(MRI) supplemented by venography was used to exclude cerebral ve-
nous sinus thrombosis and other secondary causes. Seven patients in
whom MRI was contraindicated or could not be performed due to
claustrophobia or body weight limitation were examined by contrast-
enhanced CT with CT venography. Neuro-ophthalmological examina-
tions, including eye motility, visual acuity, visual field testing, and
ophthalmoscopy were also routinely performed in all patients together
with optical coherence tomography (OCT) in some patients. The de-
tailed outcome of the neuroimaging and neuro-ophthalmological find-
ings, apart from papilledema and sixth nerve palsy, were not included

in this study but were used to confirm the diagnosis. In order to define
presenting symptoms and signs of IIH, patients were divided into two
groups: one group with confirmed IIH diagnosis and one group in whom
IIH diagnosis had been rejected.

2.1. Statistics

The collected data were compared between the two groups. Clinical
symptoms and findings that predict the diagnosis of IIH were analyzed
and independent predictors were estimated. ANOVA and chi-square
tests were used to compare data between the two groups depending on
data distribution. Multivariate logistic regression (enter method) was
applied to determine the diagnostic predictors. The criterion for the
inclusion of variables in the multivariate model was statistical sig-
nificance at the level of 5% (p < .05) obtained by univariate analysis.
Sensitivity, specificity, and likelihood ratios were calculated for all
statistically significant predictors, while ROC curve and AUC were ob-
tained for multivariate logistic model.

3. Results

The whole examined cohort consisted of 286 patients: 249 from
Denmark and 37 from Serbia. The diagnosis of IIH was confirmed in
219 (76.6%) patients and rejected in 67 (23.4%) patients (non-IIH).

There were no differences between the two groups in terms of
gender and age at disease onset. The diagnosis of IIH was more often
confirmed if the patient was referred by an ophthalmologist than by a
neurologist, and in patients with higher BMI (Table 1).

In the group of non-IIH patients referred by a neurologist (55 pa-
tients), the final diagnosis was chronic headache (tension-type head-
ache, medication overuse headache, migraine, posttraumatic headache,
hemicrania continua, or combinations hereof) in 46.4% and episodic
primary headache (migraine and tension-type headache) in 14.3% of
the patients. Elevated ICP was not confirmed in these patients. In the
remaining 21.8% of non-IIH patients, values of ICP between 25 cm H20
and 41 cm H20 were recorded; however, secondary causes of IH were
identified (renal failure in 2 patients, Addison's disease in 1 patient, oral
tetracycline consumption in 1 patient, sleep apnea in 1 patient, viral
meningitis in 3 patients, and sinus venous thrombosis in 3 patients). In
the group of non-IIH patients who were referred by an ophthalmologist,
pseudopapilledema was the most common misdiagnosis (36.4%), along
with nonarteritic anterior ischemic optic neuropathy, papillitis, and
optic atrophy.

TVO, double vision, tinnitus, and neck pain were the presenting
symptoms more frequently reported by patients with established IIH
diagnosis; concentration difficulties and memory impairment were
significantly less reported in this patient group. Papilledema and sixth
nerve palsy were noted significantly more often in patients with IIH
(Table 2).

A positive medical history of skin diseases and sleep apnea was
significantly less reported by patients with confirmed IIH diagnosis.
There were no differences between the two groups in terms of a history
of primary headaches, other comorbid disorders, weight gain within the

Table 1
Demographic data and referring provider of IIH and non-IIH patients.

Variable IIH
N=219

Non-IIH
N=67

p-Value

Gender – female, n (%) 196 (89.5) 55 (82.1) 0.105
Age at onset (mean ± SD), y 31.0 ± 11.3 33.9 ± 13.3 0.081
BMI (mean ± SD), kg/m2 34.8 ± 7.4 32.1 ± 7.0 0.032
Referrals by ophthalmologist, n

(%) vs. neurologist, n (%)a
56 (83.6) vs. 127
(69.8)

11 (16.4) vs. 55
(30.2)

0.029

p values< 0.05 were considered as statistically significant.
a 36 IIH and 1 non-IIH patients were referred by other specialists.
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last 12months, and usage of medications prior to disease onset
(Table 3).

Sensitivity and specificity for all statistically significant predictors
were low, with the exception of papilledema (Table 4).

Among patients diagnosed with IIH, the prevalence of those without
papilledema was 6.7% (n=13). They were all referred by a neurologist
and did not differ from IH patients in whom papilledema was detected
in terms of demographic features, past medical history, or comorbid

disorders. They less frequently reported TVO (21.4% vs. 58.5%,
p= .007) and tinnitus (35.7% vs.63.4%, p= .040). Headache was by
far the most common presenting symptom occurring in all IIH patients
without papilledema.

Papilledema was extracted as a single independent positive pre-
dictor of IIH diagnosis (Table 5).

A multivariate logistic predictive model shows a high capacity for
identifying the patients with IIH mostly due to the high sensitivity and
specificity of papilledema (AUC 0.93, 95% CI 0.88–0.98) (Fig. 1).

4. Discussion

Our study investigated presenting symptoms and clinical findings in
a large cohort of probable IIH patients. Of the 286 participants that
were enrolled in the study, the diagnosis of IIH was confirmed in 3 out
of 4 of them. Our findings are in accordance with the recent prospective
study analyzing the baseline clinical characteristics of IIH; that study
included 165 participants with IIH from North America [9] and showed
that IIH is primarily a disorder of young women who are at the be-
ginning of their fourth decade of life and who are suffering from obe-
sity.

Table 2
Presenting symptoms and signs in IIH and non-IIH patients.

Variable IIH
N=219

Non-IIH
N=67

p-Value

Headache, n (%) 198 (90.8) 56 (83.6) 0.096
Blurred vision, n (%) 140 (64.2) 37 (55.2) 0.184
TVO, n (%) 124 (56.6) 25 (37.3) 0.006
Double vision, n (%) 87 (39.7) 17 (25,4) 0.033
Tinnitus, n (%) 134 (62.6) 30 (45.5) 0.013
Neck pain, n (%) 27 (12.5) 2 (3.0) 0.025
Dizziness, n (%) 49 (23.2) 8 (12.5) 0.064
Nausea, n (%) 122 (56.2) 36 (54.5) 0.191
Vomiting, n (%) 61 (28.1) 17 (25.8) 0.183
Photophobia, n (%) 114 (53.0) 37 (56.1) 0.792
Phonophobia, n (%) 89 (41.6) 34 (52.3) 0.280
Concentration difficulty, n (%) 103 (49.0) 44 (67.7) 0.008
Memory impairment, n (%) 106 (50.7) 43 (65.2) 0.040
Papilledema, n (%) 195 (93.3) 13 (19.4) <0.001
VI nerve palsy, n (%) 30 (14.9) 2 (3.0) 0.010

p values< 0.05 were considered as statistically significant.

Table 3
Comorbid disorders, weight gain and medication use prior to the disease onset
in IIH and non-IIH patients.

Variable IIH
N=219

Non-IIH
N=67

p-Value

Migraine without aura, n (%) 26 (12.2) 11 (16.7) 0.351
Migraine with aura, n (%) 13 (6.1) 7 (10.8) 0.206
Tension type headache, n (%) 60 (28.3) 20 (30.3) 0.754
Skin diseasea, n (%) 25 (11.7) 15 (22.4) 0.030
Polycystic ovary syndrome, n (%) 13 (6.8) 3 (5.5) 0.714
Depression, n (%) 47 (22.0) 19 (28.4) 0.281
Anxiety, n (%) 33 (15,4) 10 (14.9) 0.922
Sleep apnea, n (%) 5 (2.3) 7 (10.4) 0.004
Tetracyclines, n (%) 8 (5.0) 1 (1.7) 0.269
Vitamin A preparations, n (%) 2 (1.2) 1 (1.7) 0.808
Corticosteroids, n (%) 19 (11.8) 7 (11.7) 0.978
Hormonal contraception, n (%) 63 (37.7) 15 (28.8) 0.510
Weight gain, n (%) 53 (36.3) 13 (23.6) 0.088

p values< 0.05 were considered as statistically significant.
a Skin diseases: atopic dermatitis, acne, psoriasis, keratosis, lichen.

Table 4
Diagnostic accuracy of predictor variables.

Variable Sensitivity Specificity LR+ LR−

BMI (cut-off >34.1) 0.50 0.69 1.60 0.73
Referrals by ophthalmologist vs.

neurologist
0.69 0.17 0.83 1.84

TVO 0.57 0.63 1.52 0.69
Double vision 0.40 0.75 1.57 0.81
Tinnitus 0.63 0.55 1.38 0.69
Neck pain 0.13 0.97 4.19 0.90
Concentration difficulty 0.49 0.32 0.72 1.58
Memory impairment 0.51 0.35 0.78 1.41
Papilledema 0.93 0.81 4.81 0.08
VI nerve palsy 0.15 0.97 4.95 0.88
Skin disease 0.12 0.78 0.52 1.14
Sleep apnea 0.02 0.90 0.22 1.09

LR+ Likelihood ratio positive, LR− Likelihood ratio negative.

Table 5
Variables extracted by multivariate logistic analysis as predictors of IIH diag-
nosis.

Variable B SE p-Value

BMI 0.06 0.04 0.105
Referrals by ophthalmologist vs. neurologist 0.51 0.83 0.536
TVO 0.37 0.60 0.543
Double vision −0.19 0.72 0.791
Tinnitus −0.28 0.64 0.659
Neck pain 0.60 1.14 0.600
Concentration difficulty 0.33 0.77 0.664
Memory impairment 0.06 0.77 0.943
Papilledema 4.61 0.77 <0.001
VI nerve palsy 19.28 7906.44 0.998
Skin disease −0.86 0.69 0.217
Sleep apnea −0.94 1.11 0.395

p values< 0.05 were considered as statistically significant.

Fig. 1. ROC for multivariate logistic predictive model.
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The most common presenting symptom in our IIH patients was
headache, reported by>90% of the patients, followed by blurred vi-
sion, tinnitus, TVO, and nausea. Headache was by far the most common
presenting symptom in both patient groups; neck pain was significantly
more frequent in the IIH group. Neck and shoulder pain, sometimes
with radicular distribution, have been noted in other large IIH series
[9,13], suggesting early spinal nerve root irritation related to raised
CSF pressure.

Visual disturbances were also frequent complaints in the cohort. In
the literature, TVO typically occur with postural provocation; their
frequency does not correlate with the severity of papilledema or the
degree of increased ICP, and it does not predict future permanent visual
loss [14]. Even though not unique to IIH, TVO are an important
symptom, reported by 56.6% of our IIH patients. TVO and double vision
due to sixth nerve palsy should raise concerns about IH, since these are
not symptoms of primary headaches. Our results support previous
findings [4] indicating that blurred vision is a less specific symptom
than TVO and that it is not more frequent in IIH, as was noted in more
than half of our non-IIH patients.

Tinnitus is generally explained by the flow turbulence within the
transverse venous sinus; in our cohort, it occurred in 62.6% of IIH
patients. Wall et al. reported the presence of tinnitus in more than half
of the patients in two different cohorts of IIH patients examined within
a 20-year interval [9,15]. The prevalence of tinnitus in the general adult
population has shown rates between 10% and 15% and it increases with
aging [16].< 10% of tinnitus patients experience pulsatile tinnitus, so
if it is present and especially if it is bilateral, it may suggest IH [17].

A history of skin diseases and medications that are applied in the
treatment of these diseases, such as tetracycline, vitamin A, and corti-
costeroids often indicate the possibility of IH due to secondary causes.
Over the years, systemic administration of tetracyclines or vitamin A
has been associated with the increase of ICP in several reports [18,19];
similar evidence for topical application of the same medicines is
lacking. Interestingly, there were more patients in IIH group using a
topical form of tetracycline than in the non-IIH group, although without
statistical significance. Further research focused on the possible effect
of these medications on ICP is needed to resolve this question. Simi-
larly, the problem with corticosteroids is even more complex. Corti-
costeroid therapy withdrawal after long-term systemic administration
has been implicated in the development of IH [20]; corticosteroids have
also been proposed as one of the treatment options for severe papille-
dema in IIH [21]. In our study, 11.8% of the IIH patients used topical
steroids and inhalers, with only one patient taking prednisone orally for
inflammatory bowel disease up to 3months prior to diagnosis. In this
patient, the symptoms started prior to the initiation of prednisone and
did not change during prednisone treatment or during withdrawal.
Equivalently, 11.7% of patients in the non-IIH group were treated with
corticosteroids, but IH could not be attributed solely to corticosteroid
usage in any of them. Chronic skin diseases were evaluated in a po-
pulation-based prospective and case-control study on IIH, and no sig-
nificant differences between cases and controls were observed [22]. The
prevalence of skin diseases in our IIH cohort is two times lower than a
recently reported 22.4% in the general population in the same age
group (18–44 years) [23] and in our non-IIH patients, as well. Even
though our data are self-reported, this result deserves additional in-
vestigation.

Correlations between elevated BMI and risk of IIH have been firmly
demonstrated [24,25]. There are several proposed underlying me-
chanisms, from increased intrathoracic pressure causing the increase of
venous pressure and consequently ICP [26], to the dysregulation of
adipokines and cytokines and even possibly hypothalamic leptin re-
sistance resulting in obesity in IIH patients [27]. Weight loss is re-
cognized as an effective treatment for IIH with sustained improvement
in symptoms, signs, and ICP [28], as are associations between increased
weight and disease recurrence [29]. In agreement with the literature,
75.6% of the patients in our IIH cohort were obese, though the mean

BMI was lower than reported in a North American study [9].
The main result of our study is that not a single symptom of the

disease can predict the correct IIH diagnosis in patients with suspected
IIH. The most important predictor in our patient group was a clinical
sign: the presence of papilledema.

Papilledema was the most common clinical finding, occurring more
frequently than headache in our IIH cohort, which is likely the reason
the diagnosis of IIH was confirmed more often if the patient was re-
ferred by an ophthalmologist than if the patient was referred by a
neurologist. Still, papilledema is not pathognomonic for IIH and was
also observed in our non-IIH patients with IH due to sinus venous
thrombosis, tetracycline consumption, renal failure and viral me-
ningitis. Furthermore, bilateral optic disc swelling was identified in one
patient with lymphomatous infiltration of the optic nerve and in a pa-
tient with bilateral anterior ischemic optic neuropathy in whom ICP
measurement values were within normal range. The significance of this
clinical sign has not been specifically emphasized in the modified
Dandy criteria; however, the presence of papilledema is essential for IIH
diagnosis according to the new criteria from 2013 [11]. The absence of
papilledema despite elevated ICP is an intriguing question in current
research, especially since it has been noticed in treatment-resistant
chronic migraine patients, suggesting a diagnosis of IIH without pa-
pilledema [30]. Our study showed the strongest association between
papilledema and IIH diagnosis in a large cohort of patients with sus-
pected IIH that included a distinct number of chronic headache pa-
tients. This finding supports the current recommendation for additional
clinical and neuroradiological confirmation of IIH diagnosis in all pa-
tients without papilledema [11].

The strength of this study is the prospective design and the large
number of included patients. The assessment of patient symptoms was
standardized and primarily performed prior to neurological examina-
tion and further investigations, and it was thus blinded to final diag-
nosis. However, a reporting bias cannot be excluded and may represent
a limiting factor of the present study although it is likely to be similar in
both groups. Failure to perform brain MRI for all IIH patients could be
considered a limiting factor, but it also reflects normal clinical practice
in a complex patient group.

Our study was intended to estimate the reliability of clinician sus-
picion for IIH. It was therefore designed to separate the patients with
IIH from non-IIH patients and thus create a situation similar to real
clinical practice. As a result, the non-IIH group consisted of patients
with increased ICP together with patients with normal ICP values in
whom some of the demographic features, symptoms, signs, or co-
morbidities were suggestive of IIH. The lack of predictive significance
of any presenting symptom for the diagnosis of IIH could be the con-
sequence of our applied design, since analyzed symptoms may reflect
ICP regardless of etiology. The search for a specific diagnostic IIH-
marker must continue.

In conclusion, although studies investigating IIH report an abun-
dance of presenting symptoms, our results indicate that these symptoms
are not diagnostic for IIH. Papilledema is the most reliable clinical sign
predicting IIH diagnosis.
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