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Aim: The aim of the study was a long-term observation (particularly in terms of visual function) of patients hospitalised at 
the Neurology Department of St. Adalbert Hospital in Gdańsk, Poland, due to an episode of idiopathic intracranial 
hypertension. Material and methods: The Department’s archives held records of 13 cases of idiopathic intracranial 
hypertension treated from 2007 to 2015. The retrospectively retrieved data concerned: age, sex, height, weight, comborbidities, 
symptoms of idiopathic intracranial hypertension, neurological abnormalities, fundoscopy findings, vision field, brain 
magnetic resonance findings, visual evoked potentials and employed treatment. Eleven patients reported for a follow-up 
examination, and 6 patients completed it. The patients were examined neurologically and ophthalmologically with 
fundoscopy, visual field test, visual acuity and visual evoked potentials. The results were compared with the disease history 
data. The follow-up period lasted 4–47 months. Results: Nine of 11 patients were females. In 2 of them, the initial diagnosis 
was revised, and 3 did not complete all procedures. Six patients were included in the analysis. The most common complain 
upon admission was headache and tunnel vision. Brain magnetic resonance imaging scans revealed changes characteristic 
of idiopathic intracranial hypertension in 5 patients. Therapeutic drainage of cerebrospinal fluid was performed in all the 
patients, and all of them were treated with acetazolamide. Visual disturbances (visual field loss or impaired visual evoked 
potentials) persisted in 3 patients. Significant risk factors for idiopathic intracranial hypertension in the analysed group were: 
female sex, increased body mass index and reproductive age. Permanent vision impairment was observed in patients who 
required more intensive treatment. Conclusion: Weight gain is a significant risk factor for poor outcome. Visual field 
assessment and fundoscopy seem to be superior than visual acuity in the monitoring of disease activity.

Keywords: idiopathic intracranial hypertension, visual evoked potentials, visual field loss, papilloedema, headache, long-term 
follow-up

Cel: Celem pracy była długofalowa ocena stanu chorych, w szczególności funkcji wzrokowych, po przebyciu epizodu 
idiopatycznego nadciśnienia śródczaszkowego, hospitalizowanych na Oddziale Neurologicznym Szpitala św. Wojciecha 
w Gdańsku. Materiał i metody: W archiwum od 2007 do 2015 roku znaleziono 13 przypadków idiopatycznego nadciśnienia 
śródczaszkowego. Retrospektywnie, z dostępnych historii choroby, uzyskano informacje dotyczące: wieku, płci, wzrostu, wagi, 
obciążeń internistycznych, objawów idiopatycznego nadciśnienia śródczaszkowego, odchyleń w badaniu neurologicznym, 
badaniu dna oczu, pola widzenia, rezonansu magnetycznego mózgowia, wzrokowych potencjałów wywołanych oraz 
zastosowanej terapii. Na badanie kontrolne zgłosiło się 11 chorych, a 6 je ukończyło. Pacjentów zbadano neurologicznie oraz 
wykonano badanie ostrości wzroku, pola widzenia, dna oczu oraz wzrokowych potencjałów wywołanych. Otrzymane dane 
porównano z informacjami z historii choroby. Okres obserwacji wynosił 4–47 miesięcy. Wyniki: W grupie 11 chorych było 
9 kobiet oraz 2 mężczyzn. U 2 kobiet podczas kontroli zmieniono rozpoznanie, 3 pacjentów nie ukończyło badania. Sześciu 
chorych włączono do dalszych analiz. Najczęściej zgłaszanym objawem przy przyjęciu na Oddział były bóle głowy oraz 
tunelowe zaburzenia w polu widzenia. W badaniu rezonansu magnetycznego mózgowia 5 chorych miało zmiany typowe 
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visit: one developed neuromyelitis optica spectrum disor-
der during the observation period, whereas in the other 
patient fundoscopy and OCT (optical coherence tomogra-
phy) revealed optic nerve drusen mimicking papilloedema. 
Other 3 patients did not participate in all procedures. These 
5 cases were not included in further analysis.
Upon admission, 5 out of 6 patients complained about 
headache and visual disturbances (3  reported tunnel 
vision, while 3 complained about visual acuity loss). The age 
range of the female patients was 22–50 years, while male 
patients were 46–50 years old, the average age was 36.1. 
In terms of IIH risk factors, 4 patients had increased body 
mass index (BMI) and 1 woman used oral contraceptives. 
The following coexisting illnesses were also noted: nicotine 
addiction, PCOS, hypertension, hyperlipidaemia, and iron 
deficiency anaemia, and possibly contributing medications, 
i.e. oral contraceptives (OC) (Tab. 1).
Fundoscopy findings and visual function upon admis-
sion and follow-up visit are compared in Tab. 2. Brain MRI 
scans revealed typical IIH changes in 5 patients (Figs. 1–3). 
Therapeutic drainage of 10–60 mL of CSF was performed 
in 6  patients, resulting in reduced headache within a week 
and later improvement in visual symptoms. All patients 
were treated with acetazolamide (500 mg – 2 g/day for 
2–24 weeks), one of whom was switched to topiramate 
(100 mg/day). Three of those patients needed additional 
treatment with furosemide (Tab. 3).
The follow-up period lasted 4–47 months. In 2 females, 
a recurrence of IIH was noted within 12 months from the 
onset. The most common complaint during the follow-up 
was episodic migraine-type headache (2 of 4 patients with 
headache). BMI increased in 5 patients and was still abnor-
mal in 4 cases. Visual disturbances (visual field loss or 
impaired VEP) persisted in 3 patients. Optic nerve sheath 
fenestration was performed in one female patient.

DISCUSSION

The well-known IIH risk factors, i.e. female sex, increased 
BMI and reproductive age (Mallery et al., 2014; Wall et al., 
2014), appear to be significant also in the analysed group. 
Tab. 4 presents the results of a literature review regarding 
this topic. The main symptoms of the disease at the onset 

INTRODUCTION

Idiopathic intracranial hypertension (IIH) is a condi-
tion in which the cerebrospinal fluid (CSF) pressure 
increases >250 mm H2O without any accompanying 

central nervous system pathologies (Friedman et al., 2013). 
It is a rare condition with an unclear aetiology. It most 
often affects obese fertile women. Vitamin A in the form 
of retinoic acid, corticosteroids, sex hormones, obstruc-
tive sleep apnoea, Addison’s disease, polycystic ovary syn-
drome (PCOS), and tetracyclines may also be involved 
in IIH pathogenesis. Increased resistance to CSF outflow 
seems to be essential in the pathophysiology (McGeeney 
and Friedman, 2014). The most common clinical presenta-
tion involves visual disturbances (often chronic) and persis-
tent headache which significantly decreases patients’ qual-
ity of life (Bruce et al., 2016). The aim of this study was to 
analyse long-term follow-up (particularly visual function) 
of patients hospitalised due to an episode of IIH.

MATERIAL AND METHODS

The database of the Neurology Department of St. Adalbert 
Hospital in Gdańsk was searched for records of IIH patients 
from 2007 to 2015. Thirteen records were found, and the fol-
lowing data were extracted retrospectively: age, sex, height, 
weight, comorbidities, IIH symptoms and time of their 
onset, other neurological findings, dilated fundus examina-
tion, visual field examination (static or kinetic perimetry), 
brain magnetic resonance imaging (MRI), visual evoked 
potential (VEP), and the provided treatment. Although, 
except for one patient, all underwent a lumbar puncture 
proving elevated CSF opening pressure, the specific value 
was unavailable. Of the original 13 patients, 11 appeared 
for the follow-up visit during which the following examina-
tions were conducted: a neurological examination and fun-
doscopy, visual field (static perimetry), Snellen visual acuity, 
and VEP. The patients signed informed consent.

RESULTS

Nine of the 11 patients were female and 2 were male. 
In 2 females, the diagnosis was revised at the follow-up 

dla  idiopatycznego nadciśnienia śródczaszkowego. U  wszystkich pacjentów wykonano terapeutyczny upust płynu 
mózgowo-rdzeniowego i włączono acetazolamid. U 3 pacjentów utrzymywały się zaburzenia funkcji wzrokowych (ubytki 
w polu widzenia lub nieprawidłowy wynik badania wzrokowych potencjałów wywołanych). Istotnymi czynnikami ryzyka 
rozwoju idiopatycznego nadciśnienia śródczaszkowego w badanej grupie były płeć żeńska, wzrost wskaźnika masy ciała oraz 
wiek reprodukcyjny. W badanej grupie przetrwałe zaburzenia widzenia wystąpiły u chorych wymagających intensywniejszego 
leczenia odwadniającego. Wnioski: Wzrost masy ciała jest istotnym czynnikiem pogarszającym rokowanie. Ocena dna oczu 
oraz badanie pola widzenia wydają się lepszymi parametrami do monitorowania aktywności choroby niż ocena ostrości 
widzenia.

Słowa kluczowe: idiopatyczne nadciśnienie śródczaszkowe, wzrokowe potencjały wywołane, ubytki w polu widzenia, obrzęk 
tarczy nerwu wzrokowego, ból głowy, długofalowa ocena
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in patients described in the literature were: headache, tran-
sient visual obscurations, pulsatile tinnitus, diplopia, and 
visual field loss. Obese women at childbearing age were 
at the greatest risk. Papilloedema and elevated intracra-
nial pressure (ICP) were present. Visual field defect was 
usually mild and presented as glaucoma-like arcuate nerve 
fibre bundle loss, more common in the inferior hemifield. 
Other presentations were: isolated enlarged blind spot 
(without a contiguous nerve fibre bundle defect), nor-
mal hemifield, and diffuse field depression (Keltner et al., 
2014; Rowe and Sarkies, 1998). In general, the outcome in 
the presented studies was good. The improvement of the 
visual status was observed in the majority of patients after 

typical treatment (D’Amico et al., 2014; NORDIC Idio-
pathic Intracranial Hypertension Study Group Writing 
Committee, 2014), and in perimetry, seen particularly in 
the nasal and pericecal areas (Wall et al., 2016).
In our study, permanent vision impairment was observed 
in patients requiring more intensive treatment, which cor-
relates with the results observed by Wall et al. (2015) in 
151 patients who were treated with acetazolamide for mild 
visual disturbances due to IIH. The time of onset before 
hospitalisation varied from 1 day to 7 weeks and did not 
influence the visual outcome. Other authors noted also 
that the severity of the final visual loss depends on ini-
tial VA (visual acuity) and MD (visual field mean deviation) 

Patient
number/
sex/age

BMI Symptoms Comorbidity/risk factors Symptoms 
onset before 
hospitalisation

Recurrence Follow-up 
period 
(months)

BMI 
(follow-up)

1/W/22 32.05 Headache, nausea, 
visual acuity loss

Depression, thrombocytopenia 
treated with Encorton at the age of 5

4 weeks No 41 34.05

2/W/27 20.42 Headache, visual 
acuity loss

PCOS, OC 7 weeks No 74 21.45

3/M/50 26.26 Headache, tunnel 
vision

Hypertension, stomach ulcers, 
clindamycin

1 day No 20 27.42

4/W/24 37 Headache, tunnel 
vision

Resection of the ovary, 
microdiscectomy

1 day Headache, visual field 
loss, tinnitus, after 4 and 
59 weeks from the onset

16 40.9

5/W/48 27 Headache, visual 
acuity loss

Chronic lower back pain syndrome. 
Spinal cord stimulator

Unknown Headache, diplopia, 
visual field and acuity 
loss, tinnitus, after 3, 8, 
19 weeks from the onset

17 29

6/M/46 24.86 None None Unknown No 54 23.89

W – woman; M – man.

Tab. 1. Demographic and clinical data

Patient 
number/
sex/ age

Initially Follow-up

Fundus 
R-L

Visual field VEP: latency P100 R-L* Fundus
R-L

Visual field Visual acuity VEP: latency P100 R-L

1/W/22 P>P N 96 94.5 N-N - N 99.8 99

2/W/27 P-P Central scotoma over 
30 degrees for both 
eyes

163.8 148.8 N-N N N 99.3 94.8

3/M/50 P-P Bitemporal loss 140 154.8 N-N N N 123.3 125.3

4/W/24 P-P Tunnel vision 99 94.8 N-N Blind spot enlargement N 96.3 94.5

5/W/48 P>P Tunnel vision 100.7 104.5 N-N Significant peripheral 
loss, the most severe 
in the upper quadrants

Vod 0.2
Vos 0.2

165 132.3

6/M/46 P-P - 104.3 103.8 N-N N N 103.5 101.3

P – papilledema; N – normal; Vod – visual acuity of the right eye; Vos – visual acuity of the left eye. * N < 110.

Tab. 2. Comparison of fundoscopy findings and visual function upon admission and follow-up visit
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(if worse, it negatively influenced prognosis) (Agarwal et al., 
2017; Rosenblatt et al., 2016). Weight gain was another risk 
factor for poor outcome (Chagot et al., 2017; Yri et al., 2012). 
High opening pressure and young age at onset were corre-
lated with good clinical outcome in terms of headache in 
the study of Yri et al. (2014), but had no influence on final 
visual function.
Upon admission, our male IIH patients were older than 
females, a trend also noted by Bruce et al. (2009). Unlike 
in females, the most common early manifestation of IIH 
in males involves prolonged and gradual onset of visual 
disturbances. Therefore, males with IIH are more likely to 
wait before visiting a physician, thus the disease process 
is more advanced upon diagnosis, and the risk of perma-
nent vision impairment is greater, which, however, was not 
observed in our group (Bruce et al., 2009).
Increased BMI is one of the main risk factors for IIH 
recurrence (Ko et  al., 2011). The highest body mass 
increase noted in our sample was 10%, and this patient 

Fig. 1. Empty sella (Patient 6/M/46)

Fig. 2. Transverse sinus stenosis (Patient 5/W/48)

Fig. 3. �Distention of the perioptic subarachnoid space (Patient 
6/M/46)

Patient number/
sex/age

CSF drainage 
(mL)

MRI findings Acetazolamide (mg/day)

1/W/22 10 Distention of the perioptic subarachnoid space 500

2/W/27 40 N 750

3/M/50 55 Distention of the perioptic subarachnoid space with the tortuous optic nerve 1000 + furosemide

4/W/24 50 Distention of the perioptic subarachnoid space with the tortuous optic nerve 1000 + furosemide/topiramate (100 mg/day)

5/W/48 60 Left transverse venous sinus stenosis 2000 + furosemide

6/M/46 30 Empty sella, right transverse venous sinus stenosis, distention of the perioptic 
subarachnoid space

500

Tab. 3. Treatment and brain MRI findings
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had a  disease recurrence. In the study of Skau et  al. 
(2011), weight-loss greater than 3.5% of BMI was related 
to a significant reduction in CSF opening pressure after 
3 months.
The most recent diagnostic IIH criteria include neuroim-
aging findings, such as: distention of the perioptic sub-
arachnoid space with the tortuous optic nerve, trans-
verse venous sinus stenosis, empty sella, and flattening of 
the posterior globe, suggesting IIH, and are useful when 
the main criteria are not fulfilled (Friedman et al., 2013). 
In our group, perioptic subarachnoid space distention 
was seen in 4 patients, transverse venous sinus stenosis in 
2 cases and empty sella in one case. Other authors have 
also observed optic nerve head protrusion, cerebellar ton-
sillar herniation, meningoceles, and CSF leaks (Bidot et al., 
2015). Empty sella was the most often reported sign, but it 
is also quite often seen in the healthy population (Bidot 
et al., 2015). When isolated, none of these findings is sensi-
tive or specific enough for IIH (Bidot et al., 2015). Further-
more, some of them, particularly empty sella (D’Amico 
et al., 2014) and posterior globe flattening, may persist after 
the resolution of papilloedema and normalisation of ICP, 
so their presence on MRI does not necessarily indicate an 
active disease or elevated ICP (Chang et al., 2016).
There was no correlation between the degree of visual 
parameters (VEP, visual fields) and MRI features of IIH 
in the Padhye et al. (2013) group of 35 patients (seen from 
April 2009 to May 2011). However, the same authors in 
a longer observation along with Salvay et al. (2014) noticed 
a significant correlation between the severity of papilloe-
dema and optic nerve head hyperintensity on diffusion-
weighted MRI.
The VEP examination can be used as a marker of optic nerve 
damage and as one of the non-invasive tools for assessing 
intracranial pressure (Rosenberg et al., 2011; Xu et al., 2016), 
more often in chronic ICP elevations than in acute cases 
(Kesler et al., 2009). Patients with IIH usually have longer 
p100 latency (Kesler et al., 2009), which we noted in 2 of 
our patients upon admission and in 2 during the follow-up 
visit. Latency prolongation may even precede changes in 
visual field or acuity (Sørensen et al., 1985). In some studies, 
a linear relationship between ICP and latency was observed 
(Sørensen et al., 1985). Patient No. 5 required intensive treat-
ment and had a few recurrences, prolonged latency in this 
case observed during follow-up visit could be a manifesta-
tion of optic nerve damage due to chronic ICP elevation. 
The same authors noticed a trend towards normalisation of 
VEP latencies and resolution of pupil oedema, which was 
not, however, statistically important (patient No. 2 in our 
group) (Sørensen et al., 1985). Visual field assessment and 
fundoscopy also seem to be sensitive tools to monitor the 
disease activity, and appear to be superior to visual acuity 
(Ball et al., 2011; Rowe and Sarkies, 1998).
Headache was the most common symptom reported dur-
ing follow-up in all the described patients. In some cases, it 
persisted after papilloedema resolution and normalisation 

of ICP, also in patients without a history of headache 
before the IIH onset (Yri et al., 2014). Furthermore, in 
a trial evaluating IIH treatment, there was no significant 
difference in headache severity between groups receiving 
active treatment and placebo (Smith and Friedman, 2017). 
All of this may suggest that some other mechanisms than 
only elevated ICP could be responsible for headache in IIH 
(Friedman et al., 2017). It seems not to be a good parame-
ter to monitor the disease activity.
Migraine is noted in a subset of patients with IIH (Wall 
et al., 2014). Both these conditions, i.e. chronic migraine 
and IIH, have a similar clinical picture (including sinus 
stenosis) and response to topiramate (De Simone and 
Ranieri, 2015). In the examined group, 2 patients reported 
such complaints during the control visit. De Simone and 
Ranieri (2015) concluded that idiopathic intracranial 
hypertension without papilloedema (IIHWOP) is a risk 
factor for chronic migraine. Among patients with chronic 
migraine-like headaches with sinus stenosis in brain MRI 
and unresponsive to typical medical treatment, IIHWOP 
should be excluded (De Simone and Ranieri, 2015).
There are some limitations in our study: the lack of CSF 
pressure details on admission, small number of patients, 
a retrospective part of the study, examinations conducted 
only twice (at admission and at the follow-up visit). How-
ever, a relatively long observation period and a possibility to 
revise the diagnosis in some patients are advantages.
Although visual disturbances regressed in most patients, 
often shortly after starting treatment, and the course of 
IIH was mild, persistent visual impairment was observed 
in some cases. We suggest that long-term interdisciplinary 
follow-up is necessary, particularly in patients with worse 
prognosis, because delayed deterioration and recurrence 
may occur even after years of stability (Shah et al., 2008). 
Patient education is also worthwhile, as BMI is a major yet 
modifiable risk factor for disease progression and recur-
rence. Although CSF drainage is not a routine procedure 
in the literature, it significantly decreased headache and 
improved vision in a substantial number of our patients.
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