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A B S T R A C T

Background: Idiopathic intracranial hypertension is a rare disorder, characterized by raised intracranial pressure
with no recognizable cause. Headache, decreased visual acuity and papilledema are the main clinical mani-
festations.
Case description: A case of a 27-year-old obese woman affected by idiopathic intracranial hypertension is re-
ported. She was initially treated conservatively, but, due to severe headache refractory to medical therapy, an
adjustable lumbo-peritoneal shunt was implanted.
Conclusion: Gold standard treatment of idiopathic intracranial hypertension is not defined yet, but the lumbo-
peritoneal shunt could represent a valid option for managing the disease in properly selected patients.

1. Introduction

Idiopathic Intracranial Hypertension (IIH), also known as pseudo-
tumor cerebri, is characterized by an increase in intracranial pressure
with no specific etiology such as intracranial mass, hydrocephalus, in-
fection, or hypertensive encephalopathy [1,2].

The incidence peaks among obese female patients [1]. The patho-
genesis is likely due to multiple causative factors determining a dys-
regulation in the cerebro-spinal fluid (CSF). Obesity, being one of the
main risk factor, is also argued to eventually determine an altered CSF
homeostasis through different mechanisms [1].

The most common presenting symptom is headache, followed by
ophthalmic-related symptoms such as transient visual obscuration, re-
duced visual acuity, diplopia and complete visual loss. In the past, the
presence of these symptoms with the absence of other neurological
signs, the increase in CSF pressure and the demonstration of normal
ventricles were diagnostic (Dandy Criteria). Nowadays, instead, the
diagnosis is based on more quantifiable criteria, such as the identifi-
cation of papilledema with the use of OCT, and the neuroimaging [2].
The presence of venous sinuses stenosis, and an empty sella, are specific

and sensitive imaging findings in IIH patients [1,2]. The high diagnostic
yield of OCT in recognizing papilledema and an objective evaluation of
the improvement of intracranial pressure, followed by Retinal Nerve
Fiber Layers (RNFL) thinning after medical or surgical therapy, are also
reported [1,3].

Different management strategies are suggested but there is no
consensus yet on which is the optimal. Preservation of visual function,
long-term control of headache, papilledema and restoration of CSF
pressure are considered the main aims of treatment [4]. Behavioral
changes (weight loss) and medical therapy (acetazolamide) should be
the first line approach. If symptoms are not controlled, lumbo-perito-
neal (LP), ventricular-peritoneal shunting (VP), venous sinus stenting
and Optic Nerve Sheath Decompression are potential interventional
options [4].

2. Case report

A 27-year-old obese (type I, BMI 30.1) woman was admitted to the
Emergency Department because of an uncontrolled headache, a rapid
decrease of visual acuity and diplopia. Her history was characterized by

https://doi.org/10.1016/j.inat.2019.100484
Received 8 March 2019; Received in revised form 25 April 2019; Accepted 18 May 2019

⁎ Corresponding author at: Unit of Oncological Neurosurgery, Humanitas Clinical and Research Center, – IRCCS, via Manzoni 56, Rozzano, 20089, MI, Italy.
E-mail address: marco.riva@unimi.it (M. Riva).

Interdisciplinary Neurosurgery 18 (2019) 100484

2214-7519/ © 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).

T

http://www.sciencedirect.com/science/journal/22147519
https://www.elsevier.com/locate/inat
https://doi.org/10.1016/j.inat.2019.100484
https://doi.org/10.1016/j.inat.2019.100484
mailto:marco.riva@unimi.it
https://doi.org/10.1016/j.inat.2019.100484
http://crossmark.crossref.org/dialog/?doi=10.1016/j.inat.2019.100484&domain=pdf


familiar hypertension and migraine. She referred a weight gain of 10 kg
over the last year. Physical examination was otherwise negative for
pathological findings. Neurological examination revealed a reduced
visual acuity and an altered afferent pupillary defect on the left eye.

Visual evoked potentials showed a demyelinated pattern of the optic
nerve: a treatment with intravenous methyilprednisolone was set up
and resolution of diplopia were obtained without improvement of the
visual acuity.

A brain MRI was then performed, ruling out focal lesions or en-
larged ventricles. The patient was referred to the Neuro-Ophthalmology
Unit with a diagnosis of Bilateral Papilledema (Frisèn Classification,

class 4). A lumbar puncture showed a normal CSF composition and an
opening pressure of 178mmH2O. A treatment with acetazolamide and
topiramate was started. Due to persistent holocranic headache, re-
sulting refractory to medical therapy, a brain angioMRI was performed.
A stenosis of the left sigmoid sinus [Fig. 1] was found. A stenting
procedure of the sigmoid sinus was attempted via angiography, un-
successfully. Given the persistence of symptoms, an adjustable lumbo-
peritoneal shunt (Strata NSC valve, Medtronic, Inc.; calibrated at the
performance level 1.5, corresponding to an activity pressure range
90–110 ± 25mmH20) was implanted [5]. The patient early reported a
marked improvement of the symptomatology. The follow-up OCT

Fig. 1. Venous angiograms.
A. Shows the angio-MRI, with a narrowing of in calibre of the left transverse sinus (arrow) is found.
B. Reports the angiography scan that seems to confirm the narrowing of the sinus (arrows). However, the venous sinus stenting was not applied due to the absence of
pressure gradient.

Fig. 2. Quantification of disc swelling using optical coherence tomography (OCT) before [A–B] and after [C–D] the procedure.
A. Circular OCT of the right eye (RE) and left eye (LE).
It is possible to appreciate the presence of subretinal hyporeflective space corresponding to an accumulation of oedema (star) and the detachment of the inner
limiting membrane (ILM) (red line) from the base line (yellow line).
B. The papilledema is demonstrated by the retinal nerve fiber layer (RNFL) thickness, which exceeded the normative database values in all quadrants tested.
C. Circular OCT of the right eye (RE) and left eye (LE). A clear improvement of the papilledema was recognizable, as the retinal thickness was turned to normal and
no subretinal hyporeflective space in peripapillary region was evident, beside the presence of bilateral retinal microcystic changes.
D. In the graphical representation is possible to appreciate the re-establishment of the normal thickness of RNFL. The RNFL measurements were in the green area for
all the quadrants indicating normal RNFL thickness. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of
this article.)
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evidenced a decrease of the papilledema and visual field improvement
[Fig. 2].

3. Discussion

The management of IIH is controversial, with indications for inter-
ventional treatments not fully cleared. It is therefore needed to identify
clinical and instrumental findings that can help in the selection of the
most appropriate treatment according to the patient pathological
characteristics.

A multidisciplinary approach has a crucial role in the decision
making. An ophthalmologist objectively confirmed the papilledema by
OCT. Brain MR imaging showed no hydrocephalus or other pathology.
An endocrinological work-up then ruled out other endocrinological
disturbances, which could mimic IIH and help in the life-style mod-
ification. With symptoms refractory to medical therapies, the failure of
the endovascular sinus stenting and the objective assessment of wor-
sening papilledema, a surgical option was considered in this case. An
adjustable LP shunt was chosen as the most effective and rapidly acting
solution.

CSF shunting is the most common surgical approach for the treat-
ment of IIH, with no superiority of LP or VP yet established [1,4,5]. We
employed a LP shunt due to the minimally invasive nature of the pro-
cedure. The LP approach avoids major intracranial risk, such as hae-
morrhages, seizures, infections. IIH patients, different from those with
hydrocephalus, have slim ventricles; this anatomical feature can cause
difficulties in cannulating with a ventricular catheter, increasing the
surgical risks. The conventional LP shunt is valveless, leading to one of
the reported major limit, that is the overdrainage [4]. In 1967 a valve
was incorporated reducing the likelihood of overdrainage. We opted for
LP shunt with Strata NSC adjustable valve, that allows the calibration of
the performances and the avoidance of the backflow of the CSF [4].
Despite that the patient was obese, as most of the patients with IIH are
as previously mentioned [1], the placement of the lumbar and perito-
neal catheter as well as the positioning of the valve on the flank oc-
curred eventless; in particular, while working on the abdomen, large
retractors were used to grant optimal control of the peritoneal fascia.
Two suture stiches, one at the peritoneal and one at the muscular fascia,
were placed to secure the catheter in place and to reduce the risk of
displacement over time [6]. The patient herein described did not fall
into the category of obesity, i.e. BMI> 35 kg/m2, where medical or
surgical management with bariatric surgery per se can be advocated as
a first-tier therapy for signs and symptoms due to IIH [7,8], where the
placement of a LP shunt can be technically problematic and more prone
to failure over time [6,8,9]. The patient had a favourable outcome from

the surgery and, since the improvement of the headache and the de-
crease of papilledema (RNFL measured with the OCT), she could return
to her normal life. The full control of symptomatology was guaranteed
for 12.55months when, due to the onset of headache refractory to
analgesic drugs, an adjustment at performance level 1.0 (pressure range
35–55 ± 25 mmH20) was needed and lead to a complete regression of
the symptomatology.

4. Conclusion

In this case, we reported the outcome of a young woman affected by
IIH treated with an adjustable LP shunt. Considering the technical ad-
vantages, the optimal symptom control with no daily drugs need, the
simple adjustability in response to patient's needs and the fast return to
normal life, this study further proved the potential of adjustable LP
shunt as a valid option in the management of properly selected subjects
affected by IIH. This finding, along with previous results, can thus serve
as foundation for needed confirmatory larger trials to establish the best
approach in the multidisciplinary management of IIH.
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