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Abstract
Introduction In a small subset of patients, a Chiari
malformation can present with signs of raised intracranial
pressure due to obstruction of cerebrospinal fluid flow or
with the raised intracranial pressure as the primary
pathological driving force resulting in tonsillar herniation.
Case report The authors report a unique case in a 14-year-
old boy with a Chiari malformation type 1–syringomyelia
complex with slit-like ventricles. We have successfully
managed the acute presentation of raised intracranial

pressure, mimicking idiopathic intracranial hypertension,
utilizing a frameless stereotactic image-navigated endo-
scopic third ventriculostomy alone. We present the preop-
erative and postoperative radiological and ophthalmological
findings and discuss the possible mechanisms related to the
pathophysiology and treatment in this case. The patient’s
symptoms resolved immediately postoperatively with reso-
lution of papilledema. At 18-month follow-up, the patient
remains entirely asymptomatic and the need for craniover-
tebral decompression appears to have been obviated.
Conclusion We advocate that in the Chiari malformation
type 1–syringomyelia complex with normal or small
ventricles, patients presenting with isolated signs and
symptoms of raised intracranial pressure alone can be
safely and effectively managed with an electromagnetic-
guided stereotactic endoscopic third ventriculostomy as a
primary treatment option.
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Introduction

Chiari 1 malformations are characterized by downward
displacement of the cerebellar tonsils through the foramen
magnum into the cervical spinal canal. Chiari 1 malforma-
tions (CM1) are most commonly either asymptomatic or
present subacutely with the most common presenting
symptom being headache or neck pain [2, 15]. The
presenting signs are usually related to brainstem or cranial
nerve dysfunction, spinal cord dysfunction, or cerebellar
dysfunction [2, 15]. A spinal syrinx may occur in
association with Chiari 1 malformations in up to 40% of
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all cases [15, 16]. The cervical cord is the most common
site. Associated hydrocephalus occurs in 7–10% of cases
[12, 17]. Acute presentations of Chiari 1 malformations
without hydrocephalus but with isolated papilledema and
visual obscurations is uncommon and is especially rare in
children [16]. Papilledema has occasionally been associated
with Chiari 1 malformation in the published literature.
Milhorat et al. reported that nine (2%) of 364 patients
symptomatic from Chiari had papilledema. Seven of the
nine patients (80%) had normal-sized ventricles on cranial
magnetic resonance imaging (MRI).

We report a case where the initial diagnosis of idiopathic
intracranial hypertension–pseudotumor cerebri (PTC) was
considered based on papilledema and headaches being the
only presenting features associated with a normal computed
tomography (CT) head report. The diagnosis was revised
after a MRI of the brain was performed revealing a Chiari 1
malformation with a concomitant syrinx. The standard
treatment for symptomatic Chiari 1 malformations without
ventriculomegaly is posterior craniovertebral decompres-
sion [6, 16]. We have successfully managed the acute
presentation in this patient with a frameless stereotactic
image-guided endoscopic third ventriculostomy alone.

Case report

History A previously well 14-year-old boy presented with a
4-day history of visual disturbances in his right temporal
field of vision described as “round blobs,” morning
temporal headaches, and bilateral pulsatile tinnitus. There
was no past medical history of note.

Examination and investigation Fundoscopy revealed eye
findings as shown (Fig. 1). Peripheral, central nervous
system, and general examination was otherwise normal. A

CT head scan was performed and reported as normal. Based
on the clinical presentation and CT report, the diagnosis of
benign or idiopathic intracranial hypertension was sus-
pected and the patient underwent a lumbar puncture (LP).
The opening pressure was 47-cm water. Cerebrospinal fluid
analysis was normal. The patient was referred for a
neurosurgical opinion and a MRI of the brain and spine
was performed. MRI demonstrated (Fig. 2) a Chiari 1
malformation extending 5.9 mm below the foramen
magnum and a syrinx extending from T4–T5 to T6 with a
maximum diameter of 7 mm. With evidence of obstruction
to outflow of cerebrospinal fluid (CSF) at the foramen
magnum (Fig. 2) and clinical signs of raised intracranial
pressure without cerebellar or brainstem dysfunction, a
decision was made to perform a CSF diversion procedure—
ETV—as the first line of management.

Fig. 1 Preoperative fundus image demonstrating the papilledema,
submacular fluid, venous engorgement, and an abnormality of the
choroid of the macula in the right eye

Fig. 2 a, b Sagittal and axial T1-weighted SE MRI images
demonstrating caudal herniation of the cerebellar tonsil in relation to
the foramen of magnum due to a Chiari 1 malformation and a syrinx
in the mid-thoracic cord. The lateral and third ventricular sizes are slit
like
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Operation Due to the small ventricular size, a stereotactic
electromagnetic (EM) frameless image-guided endoscopic
third ventriculostomy was performed using a 2-mm
pediatric endoscope and a light touch balloon. A standard
right frontal coronal burr hole was employed to gain first
pass access into the right frontal horn of the lateral
ventricle. There were no intraoperative or postoperative
complications.

Postoperative course At 1 month postoperatively, there
was resolution of papilledema, macular signs, and head-
aches. MRI of the brain has shown an excellent CSF flow
jet through the third ventricle (Fig. 3). The Chiari
malformation was still present and measures 9 mm and to
date there has been no change to the syrinx morphology. At
18-month follow-up, the patient remains entirely asymp-
tomatic with resolution of papilledema (Fig. 4).

Discussion

Most patients with Chiari 1 malformations are asymptom-
atic or present either with subacute or chronic symptoms
linked to posterior fossa–brainstem compression [2, 6, 15,
16,]. Our nonobese male pediatric patients’ clinical presen-
tation is rare. The pathophysiology of congenital–idiopathic
Chiari 1 malformation remains controversial and incom-
pletely understood [16]. Idiopathic intracranial hyperten-
sion in prepubertal children is rare and has different
characteristics than that in adults [7, 12, 14]. Childhood
idiopathic intracranial hypertension has no sex predilection,
and obesity is uncommon when patients approaching
puberty are excluded [7, 14]. Prepubertal children usually
present with stiff neck, diplopia, and strabismus [7, 14].
Papilledema may resolve rapidly with medical therapy;
however, despite treatment, children can sustain loss of
visual field and acuity—in one series visual acuity or visual
field loss occurred in six (60%) of ten patients [14].

The association or causal relationship between idiopathic
intracranial hypertension (IIH) or PTC and Chiari 1
malformation remains poorly defined. Suggestions have
been made in the literature as to the possible coexistence of
IIH–PTC with CM1 [4, 5, 9]. It is a possibility that IIH–
PTC may cause or exacerbate CM1 or vice versa but this
remains unclear. The decision to proceed to an LP in our
patient without obtaining an MRI emphasizes the critical
need to be aware of this relationship and the potential
danger of exacerbating the underlying CM1 [8, 13]. A
presumed diagnosis of benign intracranial hypertension
should not be made prior to MRI.

We proceeded to surgical treatment in our patient
without a trial of medication alone due to the rapid onset
of visual symptoms and threatened permanent visual
impairment. Urgent surgical treatment of CM1 patients is
uncommon [18] and as patients usually present with acute
signs and symptoms related to brainstem dysfunction and/
or cerebellar compression, the procedure of choice is likely
to be a posterior craniovertebral decompression [2, 7, 18].
CSF diversion has been well described as a management
option for IIH–PTC [10, 19]. Lumbar peritoneal shunting is
not an option for those with concomitant CM as the
hindbrain herniation may be worsened. However, ventricu-
loperitoneal CSF shunting with a stereotactically placed
ventricular catheter has been favorably reported as a
management option for patients with medically refractory
IIH–PTC [3, 10, 19]. Nevertheless, the complications and
morbidity of ventriculoperitoneal shunts are well docu-
mented and should be avoided if possible.

Endoscopic CSF diversion—ETV—was considered a
viable option as our patient only demonstrated signs and
symptoms of raised intracranial pressure and if successful
would preclude the need for a permanent ventriculoper-

Fig. 3 Sagittal midline CSF drive sequence shows a flow jet across
the floor of the third ventricle following a successful third ventricu-
lostomy

Fig. 4 Postoperative fundus image demonstrating resolution of
papilledema and venous engorgement

Childs Nerv Syst (2008) 24:1493–1497 1495



itoneal shunt or craniovertebral decompression. When one
is faced with a symptomatic Chiari 1 malformation without
any evidence of raised intracranial pressure and normal–
small ventricles, then the standard surgical treatment would
be to proceed directly to hindbrain decompression. How-
ever, it is increasingly apparent that a subgroup of patients
with CM1 and small ventricles may have raised intracranial
pressure as a primary pathological driving force. This may
be evidenced by obvious signs and symptoms of raised
intracranial pressure such as in our case—the patient was
initially suspected of having IIH with associated papille-
dema. In the more common scenario where there is patent
hydrocephalus, it is conventional to manage this first before
proceeding to a craniovertebral decompression. Indeed, in
many instances, a craniovertebral decompression may be
avoided entirely by performing a CSF diversion procedure
either through an endoscopic third ventriculostomy or a
ventriculoperitoneal shunt.

Arguably, if one can manage the overall condition with a
single operative procedure, then the least invasive proce-
dure, e.g., ETV should be performed. Secondly, in CM1,
there may be additional risk in performing a primary
craniovertebral decompression in the presence of raised
intracranial pressure with or without hydrocephalus. We
have noted an increase risk of CSF leaks and indeed
hydrocephalus requiring shunting in patients managed
initially with craniovertebral decompression when raised
intracranial pressure has been missed. We therefore always
screen for raised intracranial pressure in CM1 patients
particularly if they have headaches which are more
suggestive of raised intracranial pressure than the stereo-
typical occipital–neck ache of hindbrain hernia or CM1.
Our patient presented only with global headache and eye
signs and therefore it was deemed more appropriate to
primarily manage the raised intracranial pressure utilizing a
minimally invasive approach—EM-navigated ETV. A
recent study from our unit has demonstrated that ETV for
Chiari malformation type 1 with hydrocephalus can provide
a definitive primary treatment option and avoid unnecessary
craniovertebral decompression in over 50% of cases [12].

As the size of the patients ventricles was small (Fig. 2b),
the patient underwent a frameless EM neuronavigation-
guided ETV without any complications. No head fixation is
required and the EM probe allows real-time tracking and
there is no line of sight issue. The EM probe passes down
the working channel of the endoscope and can also double
up as the instrument for fenestration. This procedure
obviated the need for a shunt or craniovertebral decom-
pression and its inherent potential complications.

Conclusion

The successful outcome in our case highlights the technique
of EM neuronavigation ETV as a safe management option
in this category of patient with small ventricles and
intracranial hypertension associated with tonsillar hernia-
tion and foramen magnum outflow obstruction. We believe
this to be the first such reported case in either the adult or
pediatric populations whereby an ETV has been success-
fully employed as the first-line management in an acutely
presenting patient with CM1. Nevertheless, it is important
to maintain regular long-term follow-up in this patient with
further interval imaging to monitor the Chiari 1 malforma-
tion and the spinal syrinx.
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