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SUMMARY 
 

According to the definition, idiopathic intracranial hypertension (IIH) is a pathological state 
characterized by an increase in intracranial pressure; however, there are no obvious intracranial 
pathological processes. The pathophysiology of this disorder is not clear, although there are many 
reports related to it. 

We present an overview of possible etiopathogenetic mechanisms, clinical presentations and 
therapeutic interventions from a series of patients hospitalized with the clinical picture and final 
diagnosis of idiopathic intracranial hypertension (IIH). All data were collected from the moment of 
IIH diagnosis as well as three months later.  

The obtained data showed that IIH is a disease that primarily affects obese women in early 
and midlife. The positive correlation between values of cerebrospinal fluid pressure and body mass 
index was observed. The disorders of sexual hormones were identified as a possible etiology for IIH 
female patients. Headache, papilloedema, decreased visual acuity, vertigo and cranial nerve palsy 
were identified as the most prevalent IIH clinical presentations. The existence of stenosis and 
hypoplasia of the sigmoid and transverse sinus were confirmed only in one third of IIH patients. 
Pharmacotherapy combined with weight loss was efficacious in a large number of patients. In this 
series, there were no short-term consequences of IIH. 

The results suggest the importance of early and accurate looking for IIH in obese early and 
midlife women with any hormonal imbalances having a variety of neurological expression, mostly 
presented as headaches and visual disturbances. Early detection of IIH might influence the timely 
treatment and prevent far-reaching and severe clinical consequences. 
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INTRODUCTION  
 
According to the definition, idiopathic 

intracranial hypertension (IIH) is a pathological 
state characterized by an increase in intracranial 
pressure; however, there are no obvious 
intracranial pathological processes. The 
pathophysiology of this disorder is not clear, 
although there are many reports related to it (1, 2). 

It is widely accepted that IIH usually affects 
patients who are between 20 and 40 years of age 
and is combined with obesity. Nevertheless, there 
are cases when IIH occurs even earlier, although it 
is not then generally accompanied by obesity (3). 
Women are more affected than men,   4 to even 15 
times, as has been estimated (4). The frequency of 
IIH occurrence is 1-2 per 100.000 of the general 
population, and it is highest in the population of 
obese women (5). The estimations show that the 
total IIH widespread presence corresponds to the 
rate of obesity in an area (1). Regarding the 
existence of IIH, clinical phenotypes with poor 
clinical presentation, when there are no diagnostic 
considerations of the disorder, the real incidence 
and prevalence rates are estimated to be higher 
than mentioned (6). 

The possible etiological parameters of this 
disorder suggest that the basis for IIH occurrence 
might be: heredity; CSF production disorder in the 
sense of increased production or decreased 
reabsorption; cerebral edema; increased pressure 
in the intracranial venous system (6, 7); obesity (6); 
homeostatic disorder of certain cytokines, such as 
IL-1α, and leptin (8); and female sexual hormone 
disorders promoting coagulation (9, 10). 

IIH can be presented as a wide spectrum of 
neurological disorders, although the usual clinical 
presentation of IIH includes headache, vertigo and 
nausea, sometimes accompanied by vomiting (11). 
The occurrence of focal neurological signs, except 
for the impairment of the VI nerve, is very rare, 
and requires additional diagnostic work-up for  the 
underlying pathological processes (11). Visual 
symptoms and signs, in the form of transient 
visual acuity impairment, dimmed and blurred 
vision, photophobia, and diplopia occur in 40-70% 
of patients with IIH (12). Even though optic nerve 
papilloedema is considered to be a cardinal sign of 
IIH, cases of IIH without papilloedema have been 
reported (13). 

In order to diagnose IIH, all diagnostic 
criteria have to be fulfilled, called the Dandy 
criteria introduced in 1937, later improved and 
now referred to as the “modified Dandy criteria”. 
These criteria include: 1) signs and symptoms of 
increased intracranial pressure; 2) no other 
neurological abnormalities or impaired level of 
consciousness; 3) elevated CSF opening pressure 
with normal CSF composition; (4) a neuroimaging 
study that shows no etiology for increased ICP; (5) 
no other cause for intracranial hypertension found 
(Table 1) (14). Differential diagnosis, because of 
similar clinical presentations, includes: thrombosis 
of dural venous sinuses, hydrocephalus, cerebral 
mass effect lesions, hypertensive encephalopathy, 
optic disc anomalies, and secondary intracranial 
hypertension (15). Some systemic diseases, such as 
systemic lupus erythematosus, Behcet’s disease, 
uremia, iron-deficiency anemia, Addison’s disease, 
hypothyroidism, polycystic ovary syndrome, as 
well as the use of some drugs (tetracyclines, 
nalidixic acid, fluoroquinolones, oral 
contraception, danazol, progesterone, lithium, 
vitamin A, sulfamethoxazole, growth hormone 
etc.), can accompany the occurrence of IIH (1). IIH 
can also be accompanied by autoimmune diseases 
and sleep apnea (16). Even early descriptions of 
IIH suggested differences in the presence and 
duration of clinical symptoms in IIH patients. 
Described symptoms and signs can be short-term 
and transient, but even the less frequent ones are 
very persistent and durable, with relapses and 
therapeutic resistance (15, 17).  

We present an overview of possible 
etiopathogenetic mechanisms, clinical presentations, 
and therapeutic interventions during the 15-year 
experience with a series of patients hospitalized 
with the clinical picture and final diagnosis of IIH. 

 

MATERIAL AND METHODS 
 
This study implied a retrospective and 

cross-sectional analysis of patients suffering from 
IIH who were diagnosed at the Clinic for 
Neurology, Clinical Center of Serbia and Headache 
Ambulance of Clinic for Neurology, Clinical 
Center Niš, from January 2000 to December 2015. 
The study was approved by the Local Ethics 
Committee and was performed in strict accordance 
with Health    Insurance Portability and  
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Table 1.  Diagnostic Criteria of Idiopathic Intracranial Hypertension (Friedman and Jacobson, 2002) 

 

 If symptoms and / or signs are present, they may only reflect those of generalized 
intracranial hypertension or papilloedema 

 Intracranial pressure, as measured in the lateral decubitus position, is elevated 

 The composition of the cerebrospinal fluid is normal 
 There is no evidence of hydrocephalus, mass, structural or vascular lesion 
 No other cause of intracranial hypertension has been identified 

 
Accountability Act regulations (Declaration of 
Helsinki). Informed consent was obtained from all 
the study subjects. 

The diagnostic work-up for patients who 
were thought to have IIH included ophthal-
mologic, neurologic and neuroimaging exami-
nations along with the analysis of cerebrospinal 
fluid (CSF).  

To confirm the presence or absence of 
papilloedema or secondary optic atrophy, all IIH 
patients were examined by neuro-ophthamologist, 
who used indirect ophthalmoscopy with the 
intention of excluding the minor disc swelling or 
subtle papilloedema. The neuro-ophthamologist 
reviewed kinetic and/or static perimetry for each 
case and judged the visual fields. The presence and 
type of headache and the occurrence of vertigo, 
nausea, and other symptoms were tested in every 
individual case. The usual laboratory analyses of 
serum and CSF, brain CT, brain MRI, and MRI 
venography were conducted.  

Lumbar punctures (LPs) were performed 
in all patients, in the lateral decubitus position, on 
a surface level. A standard spinal needle was used.  
The opening pressure was recorded with a 
manometer positioned at a 90° angle to the spinal 
canal with the patient’s knees and hip in the 
extended position and neck straightened. CSF 
pressure was recorded when the patient was 
relaxed and the pressure values   stabilized. All 
patients met the standard criteria for IIH, Table 1 
(14).  

The retrospective analysis of 4.126 
patients’ records contained the socio-demographic 
data, description of neurological functional 
condition and associated symptoms, other 
disorders, data from personal to family history, 
results of additional examinations, as well as 
treatment modalities and their efficacy. We 
included only 18 patients diagnosed with definite  

 
IIH, according to the current diagnostic criteria 
(14). All data were collected from the moment of 
IIH diagnosis as well as three months later.  

We excluded patients with secondary 
intracranial hypertension, e.g. intracranial mass 
lesions, traumatic brain injury, stroke, dural 
arteriovenous fistula, hydrocephalus and 
especially venous sinus thrombosis. 

 
RESULTS 

 
             We examined the data obtained from 18 
patients with IIH, 15 females and 3 males, 
ranging from 18 to 52 years of age. The majority 
of the IIH patients (13 women) were obese, with  
BMI values ranging from 31 kg/m2 to 39.1 
kg/m2, while in other patients (3 men and 2 
women), BMI values ranged  between 24.5kg/m2  
and 29.1kg/m2. Seven patients were current 
smokers, while 5 female patients had been 
treated with hormonal therapy in duration of 
two years. These data are presented in Table 2. 

The presentation of IIH was not 
asymptomatic in any of the patients in the 
examined series. In 13 patients, the existence of 
optic nerve papilloedema was registered, in 5 of 
them with unilateral localization and in 8 with 
bilateral localization; 14 patients had vision 
problems of decreased visual acuity (10 patients) 
and/or narrowing of the visual field (4 patients). 
Sixteen patients had headaches (the results of the 
headache features of the majority of IIH patients 
presented here were published in our previous 
paper (18), 3 patients had tinnitus, 5 patients had 
vertigo, and 5 had an impairment of the III and 
VI cranial nerves (diplopia was reported  by 2 
patients). Internal jugular venous stenosis in the 
upper parts was established in one patient  and 
confirmed  by MRI venography. Stenosis  of  the 
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Table 2. Demographic and clinical data of IIH patients 

Patient 
Female/ 

Male 
Age 

(years) 

Smoking/ 
Alcohol/ 

Drugs 

Obesity 
(BMI>30 
kg/m2) 

Co morbidities 

1 M 33 - - - 
2 F 37 - + Infertility (under hormones) 
3 F 20 Smoking + - 
4 F 21 Smoking + - 
5 F 40 Smoking + - 
6 F 31 - + Polycystic ovary syndrome  (under hormones) 
7 F 23 Smoking + - 
8 F 23 - + - 
9 F 42 - - - 

10 F 51 - + - 
11 F 19 - + Prolactinoma in remission 
12 M 50 - - - 
13 F 37 Smoking + - 
14 F 52 + - 
15 F 29 + Polycystic ovary syndrome  (under hormones) 
16 F 40 + Infertility (under hormones) 
17 F 18 Smoking - - 
18 M 41 Smoking - - 

sigmoid and transversal sinus was verified in 4 
patients. The presenting symptoms and signs 
are shown in Table 3. 

The values of parameters of inflam-
mation, immune and hemocoagulation status 
were in the physiological range in all patients, 
in both sera and CSF. The obtained values of 
CSF pressure were in the range of 250 to 680 the 
mm H2O (median 320 mm H2O). The ratio of 
obtained values of CSF pressure and BMI are 

shown in Figure 1. The positive correlation bet-
ween BMI and values of CSF pressure was 
confirmed (p<0.01, r=0.94). There were no direct 
or delayed complications of LP. 

All IIH patients were treated with phar-
macological therapy. Acetazolamide was 
started in 14 patients, at a daily dose of 250 to 
500 mg with a gradual increase up to the final 
daily dose of 1000 mg per day, while topiramate 

Table 3. Clinical and radiological findings of IIH patients 

Clinical symptoms and signs Number of patients 

Papilloedema Unilateral - 5 (27.7 %); Bilateral – 8 (44.4 %) 
Visual loss vision acuity decreased vision field depth 10 (55.5 %) 4 (22.2 %) 

Diplopia 2 (11.1%) 
Headache 16 (88.8 %) 
Tinnitus 3 (16.6 %) 

Vertigo/dizziness 5 (27.7 %) 
Cranial nerve palsy 5 (27.7 %) 

No clinical symptoms and signs 0 (0 %) 
Radiological findings 

Stenosis and/or hypoplasia of the  sigmoid or transverse 
sinus 5 (27.7 %) 
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Table 4. The drugs` effects on IIH clinical presentation on first control (3 months later) 

 

Pharmacological and 
other interventions 

Number of 
patients 

Remission/ 
Stable phase 

 
Improving 

 
Deteriorating 

Acetazolamide 14 (83.3.7 %) 5 (35.7 %) 9 (64.3 %) / 
Topiramate 4 (22.2 %) / 4 (100 %) / 
Weight loss * 9 (50 %) / 9 (100 %) / 
Other drugs and/or surgical 
interventions / / / / 

 
Patients used acetazolamide in dose of 1000 mg per day, topiramate in dose of 200 mg per day, 
* 4 patients used topiramate, 5 patients used acetazolamide. Weight loss were ranged between 5% to 15% of the 
initial weight 
 
 
was started in 4 patients, at a daily dose of 25 to 
50 mg with a gradual increase dose to 200 mg 
per day. The majority of IIH patients achieved 
improvement in clinical presentation (complete 
reduction of the initial clinical difficulties) by 
the time of the first control examination, which 
was after 3 months. In 5 of IIH patients the 
clinical presentation reflected in incomplete 
reduction so they were considered as being in 
the stable phase of IIH. Weight loss was 
revealed as a parameter for IIH improvement in 
a half of IIH patients. In our series, there were 
no IIH patients considered for the surgical 
treatments. Data are presented in Table 4. 
 

DISCUSSION 
 
The results obtained here clearly confirm 

that IIH is a disease that primarily affects obese 
women at their early and midlife, as it has been 
suggested earlier (19). Although the results 
indicate that secondary etiology should be 
considered in IIH male patients who are not 
obese, especially autoimmune etiology (20), the 
diagnostic procedure for these patients in our 
series did not reveal secondary conditions. The 
very fact that the disease is more common in 

women than in men immediately indicates a role 
of female sexual hormones in IIH onset and 
course. There are results suggesting that hormonal 
imbalance could be a possible basis of IIH (21). In 
our IIH female patients, a hormonal disorder was 
identified even before the development of IIH 
clinical presentation. They were undergoing a 
chronic hormone-replacement therapy within two 
years as the treatment for primary infertility or 
polycystic ovary syndrome or were undergoing a 
supportive hormonal therapy for the treatment of  
prolactinoma. There are also studies that support 
the occurrence of IIH in the mentioned states (22, 
23). The IIH in these conditions might appear due 
to the stimulatory effect of estrogen on CSF 
production (24, 25), which might be especially 
potentiated in obese patients (25).  

The relation between obesity and IIH 
onset is far stronger, considering the increase of 
the relative risk for IIH onset in obese patients 
with increased BMI (26). Here, the obtained 
correlation between BMI and CSF pressure values 
is in agreement with previously mentioned facts 
(Figure 1). Some results support the same 
correlation in relation to an increase in patient’s 
age (27). The obesity does not affect only the onset 
but also the IIH course and its outcome, degree of 
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Figure 1.The values of CSF pressure regarding patients` BMI 
 

Figure legend - Increased CSF pressures (200-mm H2O in the non-obese, 250-mm H2O in the obese) 
measured by lumbar puncture in the lateral decubitus position. Normal CSF chemistry and cellularity 
were observed in all study patients. BMI was calculated as ratio of body weight (kg) and square values 
of body height (m). Normal weight = 18.5–24.9, Overweight = 25–29.9, Obesity = BMI of 30 or greater. 

Linear correlation analysis was performed. 
 
 

recovery, primarily from vision impairment (28).  
In the present study, the obtained results support 
these facts, whereas in patients with weight loss a 
better clinical recovery was achieved (Table 4). On 
the other hand, in our study, approximately a 
quarter of patients were not obese, which is again 
similar to the results from the similar IIH series 
reported by others (27), as our results also 
correspond to the results from a study testing the 
relationship between obesity and IIH in a female-
only population (29, 30).  

Obesity plays a possible role, but it is purely 
hemodynamic, because the pressure in the venous 
system is increased due to the increased intra-
abdominal and intrathoracic pressure. Because of 
this, the physiological course and CSF reabsorption 
are decreased, and intracranial pressure is 
increased (31, 32). Recent studies which dealt with 
obesity as a proinflammatory state including the 
excessive production of leptin and IL-6, IL-8, and 
IL-1b have shown that alterations in their 

concentrations play a significant role for the 
development of IIH and other pathological states 
related to obesity (8). In our study, the obtained 
values for the general inflammatory parameters do  
not support the theory of the existence of a 
proinflammatory state (data not shown). However, 
subtle changes that could be the basis of that 
proinflammation cannot be proved by the routine 
methods used in our research. In that context, it is 
interesting to note that smoking was revealed in 
less than 40% of our IIH patients.  Smoking is 
considered to be a direct trigger of oxidative and 
inflammatory processes (8). It might affect the 
coexistence of IIH and proinflamatory condition in 
our IIH patients. There are studies indicating also a 
strong relationship between smoking and IIH (33).    
 The existence of cranial vessels abnormality 
(venous stenosis and hypoplasia of the sigmoid 
and transverse sinus) was confirmed in less than 
30% of IIH patients. In many reports, changes on 
endocranium venous system and IIH onset are 
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related to each other (31, 34-36). Some studies 
suggest that this relationship is accidental and/or 
indicate the reversibility of venous stenosis, which 
withdraws by the normalization of CSF pressure 
(37). This suggests that IIH might be both a cause 
and a consequence of the mentioned disorders. 
Finally, up to 30% of the healthy population can 
have changes in the endocranial venous system 
without any clinical presentations (38). 

Although IIH is considered to be a disease 
whose causes are only assumed, IIH symptoms 
and signs are anyway defined. In the patients in 
our study, IIH was clinically manifested by 
headaches (~90%), visual loss (~80%) and 
papilloedema (~75%), which is in agreement with 
similar previous published results (35). Headache 
is caused by the compression of pain-sensitive 
structures (nerves and vasculature), which causes 
neuroinflammation and initiates the secretion of 
the mediator of aseptic inflammation (34). The 
visual impairments are caused by the obstruction 
of axonal transport at the level of the optic disc (34, 
39). Although it was long believed that optic nerve 
papilloedema was the chief clinical sign of IIH, 
more and more reports show that this change does 
not occur in the eye fundus (12, 13). It was the case 
~30% of our patients (Table 3). Some authors have 
recruited this IIH phenotype from patients who 
suffer from chronic forms of primary headache 
(migraine or tension type headache), even in 10%-
15% patients (13, 18).  

In our case series, there was no clinically 
silent IIH, although we observed vertigo and 
cranial nerve palsy in a far lower percentage 
(~30%). It has been hypothesized that vertigo, 
tinnitus and nausea associated with IIH are due to 
compression of the vestibulocochlear nerve from 
the increased CSF pressure. The vestibulocochlear 
nerve is in relation to the meninges, in a fashion 
similar to that of the optic nerve, making it 
vulnerable to compression that can cause nerve 
dysfunction (24, 40). 

Acetazolamide is recognized as the standard 
therapy for IIH treatment (15). As a carbonic 
anhydrase inhibitor, acetazolamide is used to block 
the transepithelial transport of Na+ ion, and in   
this way reduce CSF production and improve the 
clinical presentation IIH (41, 42). Although there 
are some doubts about the efficacy of this drug (11, 
13), the majority of our patients (~80%) 
experienced remission and clinical improvement. It 

seems that acetazolamide achieves the greatest 
effect in combination with weight loss, which was 
the case in our study patients. Reduction of body 
weight is considered to be an independent 
predictor of good outcome especially regarding 
impaired vision and the prevention of its 
irreversible complication (11). In one follow-up 
study, it has been confirmed that recurrences of 
IIH were inversely correlated with weight loss (26). 
Also, topiramate was the absolutely effective drug 
in our cases of IIH. This beneficial effect might be 
the coexistence of independent effect on ion 
channels with topiramate related side effect - 
weight loss (43, 44).The persistent course of IIH 
was also reported (42). 

The visual impairment due to IIH is the 
most serious complication (1, 5). Considering that 
the time for these complications can be relatively 
long, even longer than five years, a long-term 
follow-up of patients is necessary, even in the cases 
of good primary response to therapy and the 
absence of other clinical manifestations of IIH (41, 
45). In the case series presented here, there were no 
short-term consequences of IIH. It must be taken as 
a result of a short time from the moment of setting 
the diagnosis of IIH and the first control, three 
months later. 

The main limitations of the present study 
are its retrospective nature and the absence of the 
follow-up of patients, as well as a small number of 
patients. However, the agreement with findings of 
previous IIH studies suggests the validity of the 
results presented here. In that sense, the authors 
consider their report as a small contribution to the 
diverse and incomplete knowledge of the patho-
physiology, clinical presentation and therapy of 
IIH, which represents rare but possibly a great 
diagnostic and therapeutic challenge. 

 
CONCLUSION 
 
The suspicion on IIH must be made in all 

obese, early and midlife women with any 
proinflammatory condition and hormonal 
imbalances, having a variety of neurological 
expressions, mostly presented as headaches and 
visual disturbances. Early detection of IIH might 
influence the timely treatment and prevent far-
reaching and severe clinical consequences 
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SAŽETAK 
 
 

Idiopatska intrakranijalna hipertenzija (IIH) je definisana kao patološko stanje koje karakteriše 
porast intrakranijalnog pritiska u odsustvu intrakranijalnog patološkog procesa koji bi mogao biti 
objašnjenje za taj porast. Patofiziologija ovog poremećaja još uvek nije sasvim razjašnjena, uprkos 
brojnim istraživanjima koja su tome posvećena. 

U ovom radu autori prikazuju pregled mogućih etiopatogenetskih mehanizama, kliničke 
prezentacije i terapijskih mogućnosti iz serije bolesnika hospitalizovanih sa kliničkom slikom i konačnom 
dijagnozom IIH. Analizirani su podaci u momentu postavljanja dijagnoze IIH i tri meseca kasnije. 

Dobijeni rezultati ukazuju da je IIH bolest sa većom prevalencijom kod gojaznih žena u mlađem i 
srednjem životnom dobu. Uočena je pozitivna korelacija između vrednosti pritiska cerebrospinalne 
tečnosti i indeksa telesne mase. Disbalans polnih hormona izdvojen je kao moguća etiologija IIH kod 
žena. Glavobolja, edem papile optičkog nerva, pad vidne oštrine, vrtoglavica i oštećenje kranijalnih nerava 
prepoznati su kao najčešća klinička prezentacija IIH. Postojanje stenoze i hipoplazije sigmoidnog i 
transverzalnog sinusa potvrđeno je kod trećine ispitivanih bolesnika. Farmakoterapija, u kombinaciji sa 
redukcijom telesne mase, bila je efikasna terapijska  opcija kod velikog broja bolesnika. U prikazanoj 
seriji nije bilo neposrednih kliničkih komplikacija IIH. 

Prikazani rezultati ukazuju na značaj ranog i pažljivog traganja za IIH kod gojaznih žena u 
mlađem i srednjem životnom dobu kod kojih postoji disbalans polnih hormona i koje imaju različitu 
neurološku simptomatologiju, najčešće manifestovanu u vidu glavobolje i smetnji vida. Rana dijagnoza 
IIH omogućava pravovremenu terapiju čijom bi se primenom mogle prevenirati i neposredne i odložene 
kliničke komplikacije IIH. 
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