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afflicts women more, above all younger women with a high body 
mass index (BMI). In this group incidence increases up to 19/100 
000 per year. Obesity is one of the main risk factors. The conti-
nuing increase in the incidence of obesity in our population is ac-
companied with an increased incidence of IIH (4, 16). IIH appears 
in adults, adolescents and less frequently also in pre-pubescent 
children (8). IIH may be closely linked with hormonal disorders, 
nutritional disorders, obstacles in venous outflow, conditions 
after meningitis upon subarachnoid haemorrhage, hypercoagu-
lable states and others (13). The pathology has not only a neuro-
logical but also ophthalmological symptomatology. As a result an 
ophthalmologist may be the first specialist to be visited or may 
be requested for a consultation examination. In these patients 
we usually encounter a finding of bilateral papilloedema of the 
optic nerve (ON), which requires prompt differential diagnostic 
consideration with an indication of graphic examination. The 
aim of this study is to draw attention to the diagnostic procedure 
upon IIH with emphasis on the current possibilities of the use 
of optical coherence tomography (OCT) in order to monitor the 

INTRODUCTION

Idiopathic intracranial hypertension (IIH) is defined as a con-
dition in which there is an increase in pressure of laboratory 
normal coeliolymph due to unknown causes, with a normal fin-
ding on computer tomography (CT) with a contrast substance or 
on magnetic resonance (MR) of the head (2, 5, 12). All of this is 
with a physiological neurological finding, with the exception of 
paresis of the 6th head nerve. The first cases of patients with 
IIH was described by Quincke, who mentioned high pressure of 
coeliolymph shortly after performing lumbar puncture in 1897. 
In medical terminology this condition has also been referred to 
for many years as pseudotumor cerebri. In 1995 Foley identified 
high coeliolymph pressure of indefinite etiology as benign intra-
cranial hypertension. However, today this term has been aban-
doned due to published cases of patients with severe damage to 
sight (3, 20). The incidence of the pathology in the present po-
pulation is 0.9 per 100 000, or 3.5 per 100 000 women per year. 
From the numerical values it clearly ensues that the pathology 
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SUMMARY
Purpose: The aim of this paper is to present the current possibilities in idiopatic intracranial 
hypertension (IIH) diagnostics. Optical coherence tomography belongs to these possibilities 
in last few years. The necesarry interdisciplinary co-operation of ophthalmologist and neuro-
logist concerning in IIH patients is pointed out in the mentioned case reports.
Material and methods: The issue of diagnostics and care of IIH patients is presented in two 
case reports.
Results: After ophthalmological and neurological examination the diagnosis of idiopathic 
intracranial hypertension was assessed and the treatment with acetazolamide was started. 
The patients have been observed in The department of ophthalmology University hospital in 
Pilsen during the run of the disease by the neoroophthalmologist. The edema of optic nerve 
has been monitored by fundoscopy and optical coherence tomography. Initially highly dis-
tended retinal nerve fiber layer thickness has been decreased with the normalizing of optic 
nerve head appearence.  The patient´s difficulties have gone off during couple of month and 
the edema of optic nerve papilla has disappeared. According to the education and the regime 
acquisition our two patients reduced their body weight, so that  they  influenced favourably 
the development of their disorder.
Conclusion: IIH is consequential disorder causing patient´s crucial restriction in an ordinary 
lifestyle. It could cause difficult changes in vision. The early diagnosis and proper leading of 
the therapy is  fundamental for the next development of patient´s health. 
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latively low initial dose we continued in this dose throughout 
August 2013, and due to the constantly improving finding the 
dose was reduced in September 2013 to 500 mg/day, and du-
ring the course of October to 250 mg/day. The treatment was 
performed at the Department of Ophthalmology and consul-
ted continuously with paediatric neurologists.

Due to the normalised finding on the papillas of the ON, 
subjective improvement to the norm and objectively nor-
mal finding, acetazolamide therapy was discontinued at the 
end of November 2013. The patient was observed further at 
monthly to two monthly intervals until February 2015. Sin-
ce that time we have been observing the patient regularly 
at an interval of several months, including examination of 
the visual field. The patient is entirely without ocular com-
plaints. She repeatedly states in response to targeted ques-
tioning that she does not suffer from headaches. The finding 
of subsided edema of the disc of the optic nerve bilaterally 
is documented by examination on OCT Heidelberg Spectra-
lis, on which stable thickness of the RNFL with practically 
normal values is recorded at the last follow-up examinati-
ons. The patient has a normalised VF in both eyes. During 
treatment the patient succeeded in losing eight kilograms.

CASe RePORT 2

A thirty six year old woman with a BMI of 30.1 was exami-
ned at the neurological outpatient clinic for headaches persi-

development of papilloedema of the ON and to accentuate the 
importance of mutual co-operation of the ophthalmologist and 
neurologist in determining the correct diagnosis and setting the 
optimal therapy.

CASe RePORT 1

In July 2013 at our centre we examined a fifteen year old 
girl with a body mass index (BMI) of 31.4, sent by her atten-
ding paediatrician due to feelings of specks in the visual 
field (VF) and transitory diplopia. In the patient's anamnesis 
there was subjective dominance of headaches persisting for 
several days during the course of May 2013 and more inten-
sively in June 2013. Otherwise the girl was healthy. Central 
visual acuity in both eyes was 1.0 naturally, with intraocular 
pressure of 18/17 mm Hg. On the Full Field 81 (FF 81) pe-
rimeter of both eyes we found relative and absolute blind 
spots in the VF around the Marriott point. Upon examina-
tion the bulbs were in central position without apparent 
mobility disorder, and without diplopia. The pupils were 
isocoric, reacting to direct and indirect illumination. The 
further finding on the anterior segment was normal. In arti-
ficial mydriasis we observed the papillas of the optic nerve 
with massive edema on the ocular fundus (4th degree of 
Frisen scale bilaterally), a higher content of venous plexus 
peripapillary, with an otherwise normal finding on the reti-
na. We performed measurement of the thickness of the re-
tinal nerve fibre layer (RNFL) at the disc of the ON, originally 
on OCT Zeiss Stratus. An examination was also performed 
on a Hess screen and Maddox cross without demonstrating 
diplopia. Blood pressure was within the norm and according 
to the anamnesis the patient had never had complaints with 
blood pressure. We sent the patient for CT of the head. 

CT examination of the brain and orbits was performed nati-
vely with the description: Brain parenchyma without deposit 
changes, mid-line structures without lateralisation. Chamber 
system of proportionate width. Skeleton without structural 
changes, calcification in falx, paranasal cavities free. Intraorbi-
tally without signs of expansion, normal width of extraocular 
muscles, normal appearance of both eyeballs.

The patient was sent with the result of the CT to the De-
partment of Paediatric Neurology at the Neurological Clinic, 
University Hospital Plzeň. Lumbar puncture (LP) was per-
formed with reported normal effusion pressure, with phys-
iological composition of coeliolymph and normal topical 
neurological finding. Following consultation with our cent-
re and familiarisation with the massive scale of edema, the 
neurologist did not exclude the possibility of originally higher 
pressure of coeliolymph, which was not recorded at the LP 
examination. With regard to the anamnesis, subjective com-
plaints and finding of papilloedema in both eyes, the consti-
tution of the patient 165 cm/85 kg and normal finding on the 
head graphics, a diagnosis of IIH was determined following an 
agreement with neurologists, and acetazolamide therapy in a 
dose of 750 mg/day was commenced at the Department of 
Ophthalmology, University Hospital Plzeň. At an examination 
after only 3 weeks of treatment there was an evident effect 
in the objective finding on the papilla of the ON, on the peri-
meter and on OCT. With regard to the good effect of the re-

fig. 1 Disc of optic nerve upon first exami-
nation in right eye

fig. 2 Disc of optic nerve upon first examina-
tion in left eye
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fig. 3 Baseline measurement of retinal nerve 
fibre layer for monitoring papilloedema of 
optic nerve originally on optical coherence 
tomography Stratus Zeiss in right eye

fig. 4 Baseline measurement of retinal nerve 
fibre layer for monitoring papilloedema of 
optic nerve originally on optical coherence 
tomography Stratus Zeiss in left eye

fig. 5 Baseline parametric examination with 
extension of Marriott point in left eye

fig. 7 Improving finding with regressing edema of disc of optic nerve 
in right eye after a few weeks of therapy

fig. 6 Baseline parametric examination with 
extension of Marriott point in right eye

fig. 8 Improving finding with regressing edema of disc of optic nerve 
in left eye after a few weeks of therapy
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the brain was within the norm.
With regard to the anamnesis and objective finding, a dia-

gnosis of IIH was determined at the Department of Ophthal-
mology, University Hospital Plzeň, and acetazolamide the-
rapy was commenced in a dose of 750 mg/day. At LP at the 
Department of Neurology, University Hospital Plzeň, high ef-
fusion pressure of 600 mm Hg of laboratory physiological co-
eliolymph was determined. After an agreement with us the 
neurologist increased the dose of acetazolamide to 1 500 
mg/day. At present the patient is attending regular follow
-up examinations at monthly intervals at the Departments 
of Ophthalmology and Neurology, University Hospital Plzeň. 
With regard to the fundamental improvement in headaches 
and regressing papilloedema of ON, the dose was reduced 
in November 2015 to 1 000 mg/day and in December 2015 
to 750 mg/day. At the last follow-up examination in January 
2016 the patient had a normal ocular finding and is practi-
cally without headaches. With regard to the development, 
in the coming months we are planning a further reduction 
of the dose of acetazolamide. Regression of the finding is 
evident both in fundoscopy, where a bordering of the disc of 
the ON occurred, and upon measurement of the RNFL with 
a progressive reduction of thickness, signalling a subsidence 
of edema during treatment, see image below. The original 

sting approximately six months accompanied with a feeling 
of defocussing of vision. At the attending physician's surgery 
suspected papiloedema of the ON bilaterally was determi-
ned. In October 2014 the patient was sent to the outpatient 
clinic at the Department of Ophthalmology, University Hos-
pital Plzeň, for evaluation of the ocular finding. Central visu-
al acuity in both eyes was 1.0 naturally. Intraocular pressure 
was bilaterally within the norm. At our centre we confirmed 
papilloedema of the ON with an otherwise normal finding in 
both eyes and on the perimeter we identified relative and ab-
solute blind spots around the Marriott point and a number 
of isolated non-specific blind spots in the visual field of both 
eyes. Through sonography of the proximal part of the ON we 
practically excluded the possibility of ON drusen.

On CT of the head with a contrast substance performed in 
October 2014, with reference to the patient's age freer suba-
rachnoid spaces were described above the frontal lobes bilate-
rally, otherwise according to CT without pathological changes.

After CT of the head and our examination, suspicion of 
IIH was stated, MR of the head and LP were ordered at the 
Department of Neurology.

On MR of the head empty sella, venous angiomas on ri-
ght side frontobasally, mediotemporally and in the right 
brain hemisphere were described. The other finding on 

fig. 11 Measurement of thickness of retinal 
nerve fibre layer (RNFL) on optical coherence 
tomography Heidelberg Spectralis documen-
ting practical normalisation of thickness of 
RNFL bilaterally

fig. 9 After four months of therapy there was a further subsidence 
of edema of the disc of the optic nerve in the right eye

fig. 10 After four months of therapy there was a further subsiden-
ce of edema of the disc of the optic nerve in the left eye
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of the disc of the ON, thus examination required conside-
rable experience and the actual observation of the develop-
ment of the swelling on the papilla was difficult to quantify. 
Today, thanks to the possibility of measuring the structures 
of the retina and optic nerve, it is possible to estimate the 
development of edema on the papilla more precisely. In 
time it is possible to compare the measurement values of 
peripapillary RNFL and thus better assess how edema of the 
ON develops. We use measurement of the thickness of the 
RNFL circular around the disc of the ON as a correlate of 
the degree of edema. The value of the first measurement 
of RNFL presents not only the current degree of edema 
but also becomes the baseline value according to which 
we compare the development of ON papilloedema throu-
gh further measurements of the RNFL, and thus the further 
development of the disorder. We assess the development of 
ON papilloedema always together with the clinical finding. A 
drawback of the OCT method is the impossibility of differen-
tiating the degree of edema in proportion to the atrophic 
damaged fibres of the ganglion cells. RNFL thickness is only 
a number stating the dimensions, and not the quality of the 
observed layer. According to certain studies, OCT is precise 
upon milder edemas of the disc. Upon massive edema the 
measurement values are less precise (17, 18). In the case 
of pronounced edemas it is more precise to use measure-
ment of entire retinal thickness (17). OCT is most effective 
especially in situations where we are not capable of deci-
ding on the basis of the ophthalmoscopic finding whether 
this concerns a genuine edema or merely a blurred edge of 
the papilla (hyperopic papilla, papilla in childhood age, fi-
brae medullares). We can better differentiate disc drusens 
using ultrasound. In connection with an anamnesis typical 
for increase of intracranial pressure, even minimal papillo-
edema measured on OCT may indicate a circumstance that 
could  otherwise be overlooked. Measurement of the reti-
nal layers is also significant in order to demonstrate atrophy 

extension of the blind spot to the FF 81 perimeter bilatera-
lly has entirely disappeared and at present the patient has 
a physiological VF. The patient has managed to reduce her 
body weight by six kilograms.

DISCUSSION

Despite the fact that IIH is primarily a neurological disor-
der, the role of the ophthalmologist in the diagnosis and 
monitoring of the development of the condition is essential. 
The disorder usually manifests itself in headaches, feelings 
of scratching in the head, nausea and tinnitus. Of the sub-
jective complaints, very important is the information rela-
ting to headaches and their intensity, which should decrea-
se with the regression of the disorder. Also of fundamental 
significance is the ophthalmological symptomatology, in-
corporating especially subjectively stated photopsia, blu-
rred vision, diplopia and pain in the area around the eyes, 
most frequently bilateral retrobulbar. It is precisely due to 
frequent ocular complaints that the patient seeks medical 
attention at the outpatient ophthalmology clinic. In the ma-
jority cases there is usually an objectively present defect of 
the VF with normal or only minimally deteriorated central 
visual acuity. According to Wall a defect was recorded on the 
automated perimeter in 92% of patients (21). In approxima-
tely one third of cases there is horizontal diplopia and in 10-
20% paresis of the 6th head nerve is diagnosed (22). Upon 
fundoscopy we find a bilateral image of papilloedema of the 
ON of various degrees. In the case of suspicion of IIH we can 
use the designation papilloedema. The term papilloedema 
in the Czech nomenclature is reserved only for saturation 
of the disc of the ON upon intracranial hypertension (15). 
The degree of edema of the disc of the optic nerve can be 
evaluated subjectively upon fundoscopy with the help of a 
modified Frisen scale (6, 17). Before the use of OCT ophthal-
mologists had no other option than subjective observation 

fig. 12 Individual measurements of thickness of retinal nerve fibre layer on optical coherence tomography from commen-
cement of treatment for idiopathic intracranial hypertension with original image of papilloedema up to complete regressi-
on of ocular symptoms (right eye on left image)
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measurement of the effusion pressure of the coeliolymph. This 
may occur on the basis of an incorrect measuring technique or 
upon failure of the manometer upon measurement of intra-
cranial pressure. A false negative result should not lead to an 
abandonment of the diagnosis, especially in the case that clini-
cal suspicion of IIH persists in the patient, and in this case it is 
necessary to repeat the measurement of intracranial pressure. 
No examination method including LP and OCT is 100% sensitive 
to demonstrating IIH, nevertheless measurement of intracranial 
pressure is the main and most important objective method that 
assists determining a diagnosis of IIH. In case report 1 the above 
hypothesis was confirmed. In certain patients we also do not ob-
serve, and even with the help of OCT do not demonstrate edema 
of the ON disc despite ongoing IIH confirmed by the neurological 
examination and clinical development. The presence of papillo-
edema of the ON points to possible intracranial hypertension, 
but the absence of papilloedema does not exclude intracranial 
hypertension (19). In these cases also the participation of an 
ophthalmologist and an examination of visual functions upon 
observation of the further development is essential.

CONClUSION

OCT is a method which brings the possibility of referential 
graphic and numerical quantification to the diagnosis of ON 
disc edema through the measurement of retinal structures. 
Through a comparison of the measured values it is then po-
ssible to observe the development of the ON disc edema over 
time. In the ophthalmological finding disc edema is of key im-
portance not only for determining a diagnosis of IIH but also for 
further observation of the development of the disorder. OCT 
may play a fundamental role in equivocal cases, in which we 
could overlook or underestimate edema. Even despite impre-
cision upon measurement of the peripapillary structures of the 
retina in the case of a massive papilloedema of the ON, it is 
possible to assess the success of treatment from a reduction of 
the values of edema in correlation with the clinical picture. IIH 
can be treated pharmacologically, and in the case of necessity 
a surgical procedure is indicated. However, reduction of the pa-
tient's body mass is of fundamental significance for improving 
the patient's condition. IIH is a pathology with a risk of severe 
damage to sight and a pronounced negative influence on the 
patient's quality of life. With regard to this fact, the develop-
ment of further co-operation between ophthalmologists and 
neurologists, as well as the search for new diagnostic methods 
and the improvement of established ones, is highly necessary.    

of the fibres of the ON generated upon IIH. Atrophy is not 
necessarily evident ophthalmoscopically, but upon measu-
rement on OCT we can detect thinning of the retinal layers. 
This measurement is significant only after complete regre-
ssion of edema of the ON disc (23). Upon IIH there is also 
a significant reduction in the thickness of the macula (14).

In differential diagnostics it is necessary to keep in mind that a 
patient with bilateral papilloedema may have intracranial hyper-
tension caused by another serious pathological process in the 
brain. Timely planning of the graphic examination of the head is 
essential above all for this reason. In differential diagnostics it is 
necessary to exclude hypertonic neuropathy of the optic nerve, 
which is not necessarily always accompanied by further charac-
teristic symptoms on the retina. Bilateral papillitis or intraocular 
neuritis rank among the less probable diagnoses. After the pro-
cessing of the anamnesis and objective examination described 
above, we send the patient for the performance of an imaging 
examination of the head and a neurological consultation. If the 
graphic examination of the head is without a pathological finding 
and the anamnesis corresponds to IIH disorder, we indicate LP. 
The effusion pressure of the coeliolymph fundamentally contri-
butes to the confirmation of the diagnosis, in which normal va-
lues are 100-180 mm H2O (8-15 mmHg) measured with patient 
lying on the side and 200-300 mm H2O (16-24 mmHg) measured 
in sitting position (1). Upon IIH the measured values are genera-
lly higher. In laboratory examination the coeliolymph is normal. 
The expected diagnosis usually confirms the result of the LP and 
neurological examination, and we commence treatment on pati-
ents. We usually begin by administering acetazolamide in a dose 
of up to 1 g per day divided over the course of the day. The dose 
can be increased up to 4 g per day. In the case of uncertainty 
upon evaluating the development of IIH on the background of 
the ophthalmological finding within the context of the develop-
ment of the clinical picture, it is possible to request the neurolo-
gist for a control lumbar puncture. The value of effusion pressure 
of coeliolymph is still information that fundamentally contribu-
tes to an evaluation of the development of the disorder. In the 
case that the patient does not respond to conservative therapy, 
it is possible to repeat lumbar puncture a number of times. Neu-
rosurgical intervention may be considered in the form of a ven-
triculoperitoneal or vertebral peritoneal shunt. Decompression 
of the casings of the ON, refered to by Jirásková (9, 10, 11) may 
also be a valuable contribution. Shunt and decompression of the 
casings of the optics can also be combined (7). It is also necessa-
ry to discuss and draw attention to the rare put real possibility 
that we will not measure a pathologically increased value upon 
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