
C A S E  R E P O RT

Acute Visual Loss Secondary to Arnold Chiari 
Type I Malformation Completely Resolving After 
Decompressive Posterior Fossa Surgery

This article was published in the following Dove Press journal: 
International Medical Case Reports Journal

Chrysoula Florou1 

Konstantinos Andreanos1 

Nikos Georgakoulias2 

Edroulfo Espinosa2 

Evangelia Papakonstantinou1 

Ilias Georgalas 1 

Tryfon Rotsos 1

1Department of Ophthalmology, 
University of Athens, G Gennimatas 
General Hospital, Athens, Greece; 
2Neurosurgery Department, 
G Gennimatas General Hospital, Athens, 
Greece 

Abstract: We describe the case of a 22-year-old woman of southeast-Asian origin, present
ing with unilateral sudden visual loss after a self-healing hearing loss a week before. 
Ophthalmological examination showed visual acuity of light perception in the left eye, 
mild RAPD, normal ocular motility and an elevated optic disc with indistinct margins. 
Neurological examination showed no acute pathology and brain CT-MRI imaging revealed 
a small-almost subclinical-herniation of the cerebellar tonsils. As investigation eliminated 
every other infectious or inflammatory cause of papillitis, neurosurgical intervention was 
proposed. The patient underwent an uncomplicated occipital craniotomy with posterior fossa 
decompression and had a favorable revolution with regression of papilledema and a fully 
recovering visual acuity that reached 20/20. Chiari malformation type I refers to an abnorm
ality of the posterior fossa that has a smaller volume than normal, leading to the herniation of 
cerebellar tonsils, at least 5 mm below the foramen magnum. The occurrence of papilledema 
associated with Chiari malformation type 1 is rare. Chiari malformation has, until today, 
mainly been studied among children populations, usually with a poor visual acuity recovery. 
The originality of our case report consists in the description of an adult patient case showing 
unilateral, unusual ophthalmological findings and complete recovery after surgical 
treatment. 
Keywords: Arnold Chiari malformation type I, herniation of cerebellar tonsils, elevated 
optic disc, papilledema

Introduction
Chiari malformations, types I–IV, refer to a spectrum of hindbrain abnormalities 
leading to herniation of cerebellar tonsils and affecting the structural relationships 
between the cerebellum, brainstem, upper cervical cord, and the bony cranial base.1

Acquired type 1 Chiari malformation (CM-I) can occur when there is 
a significant cerebral spinal fluid (CSF) pressure gradient across the craniocervical 
junction, ie, trauma, scoliosis, CSF leakage or lumboperitoneal shunts can produce 
negative downward pressure gradients leading to the development of the disease. In 
addition, conditions associated with raised intracranial pressure, such as hydroce
phalus and Idiopathic Intracranial Hypertension (IIH), can promote downward 
pressure gradient.2

Routinely, the diagnosis of CM-I is made when an isolated cerebellar tonsillar 
descent, of at least 5 mm below the foramen magnum, is identified. It is found 
incidentally in 14–30% of the patients; however, patients do not present any 
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symptoms until later in the adolescent or adult years of 
life. Symptoms develop as a result of compression of 
medulla and upper spinal cord, compression of cerebellum 
and disruption of CSF flow through foramen magnum.3

Most common symptoms include headache,5 and neck 
pain exacerbated by cough and Valsalva maneuver, ataxia, 
dysmetria, disequilibrium and hydrocephalus. Visual 
symptoms are present in up to 80% of the patients and 
include nystagmus, strabismus and diplopia.4 Eye move
ment deficits in the context of typical symptomatic pre
sentation are critical clinical markers for the diagnosis of 
Chiari malformation.3

Herein we describe a case of a patient with Arnold 
Chiari malformation type I with acute visual acuity dete
rioration as her main presenting ophthalmic symptom.

Case Presentation
A 22-years-old woman of southeast-asian origin with no 
prior significant ophthalmological or family history pre
sented to the ophthalmological emergencies complaining 
of acute, painless, unilateral, visual loss of the left eye. 
A week before visual symptoms commence, she reported 
transient unilateral hearing loss that resolved without 
treatment.

On initial examination the right eye had a visual acuity 
of 20/20 and no pathological findings. The left eye had 
visual acuity of light perception and a mild relative affer
ent pupillary defect (RAPD). Ocular motility was normal 
with no sign of strabismus or nystagmus. Slit-lamp exam
ination showed a clear cornea and a quiet and deep ante
rior chamber in both eyes. Fundus examination of the left 
eye revealed an elevated optic disc with superior indistinct 
margins (Figure 1A). The patient was admitted in our 
clinic for further ophthalmological and neurological 
investigation.

Fluorescence (FA) - and Indocyanine Green 
Angiography were performed. Both examinations were 
unremarkable in the right eye. In the left eye however 
FA showed staining of the lower margin of the optic disc 
(Figure 2A and B). Visual field examination confirmed 
significant amaurosis on the left eye (Figure 2C).

A thorough workup was ordered in order to identify the 
cause of visual loss. Chest and hip x-rays were negative, 
C-reactive protein (CRP) and erythrocyte sedimentation 
rate (ESR) levels were normal and a further series of 
negative diagnostics excluded all possible immunological- 
inflammatory or infectious causes. Neurological examina
tion showed no acute pathology. Brain CT imaging was 

negative for hemorrhage and revealed a left, small hernia
tion of the cerebellar tonsils characterized as “of no clin
ical significance”. Intracranial pressure (ICP) was normal 
at the level of 10 mmHg.

After a neurosurgical evaluation including a brain MRI 
(Figure 1C) which confirmed the CT findings the decision 
for an immediate surgical treatment was made. Under 
endotracheal anesthesia, the patient was positioned supine. 
The head was clumped in the Mayfield. A midline incision 
from the inion to the level of C5, a posterior fossa decom
pression and laminotomy of C1 was performed. The dura 
was opened in Y fashion revealing the arachnoid mem
brane which was dissected revealing the cisterna magna. 
Afterwards, a cerebellar tonsillectomy was performed pre
serving both posterior inferior cerebellar artery (PICA) 
(Figure 1D). The patient showed a quick and unremark
able postoperative recovery.

An impressive improvement was noted during the one- 
month post-op examination. Visual acuity was 20/20 sc in 
both eyes and the optic disc at the left eye showed 
a minimal residual marginal haziness (Figure 1B). 
Retinal nerve fibre layer analysis (RNFL) more was also 
noticeably improved.

Discussion
This patient has proved to be an interesting case, as she 
firstly did not fit the category I Chiari syndrome due to the 
mild findings of brain CT and the atypical clinical 
manifestations.

Headache, the most common symptom in CM-I, was 
absent, though the patient mentioned mild neck pain during 
coughing after a detailed medical history was taken. Patients 
usually describe a dull occipital pain, accompanied by throb
bing, nausea and vomiting, that is exacerbated by coughing, 
lack of sleep and alcohol consumption.6

Both strabismus and diplopia were also absent. CM-I 
very often presents with strabismus, typically esotropia, 
pathophysiologically explained, for example, as a result of 
coexisting sixth nerve palsy. Acquired comitant strabis
mus, divergence insufficiency or skew deviation are also 
common first manifestations in patients with minimal cer
ebellar tonsil herniation.4

Although the most common presentation of CM-I is 
with occipital headache and neuro-ophthalmological find
ings, the association of audio-vestibular symptoms in such 
patients is not rare.

Vertigo, a sudden hearing loss, unsteadiness, dizziness, 
nystagmus, could also be suggestive symptoms. In fact, 
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the development of such clinical signs and their intensity 
are more related to the presence of an anomalous spinal 
fluid circulation pattern that the absolute degree of cere
bellar tonsil descent.7

Papilloedema, occasionally followed by ischemia and 
eventual visual impairment or loss, is a rare but important 
manifestation of Chiari I malformation, with a clinical 
presentation often similar to that of idiopathic intracranial 
hypertension. The interesting aspect in our case is that our 
patient presented with a unilateral optic disc findings.

The pathogenesis is not well known, but potential 
mechanisms causing papilloedema include a mechanical 
and an ischemic theory. Mechanical theory suggests that 
elevated intracranial pressure (ICP) causes direct compres
sion of axons, the high ICP compresses the optic nerve 
(ON) at its junction with the globe and distends its pre
laminar axons as their axoplasm piles up at the scleral 
lamina. On the other hand, ischemic theory supports that 
severe dilation of the distal optic subarachnoid space can 
lead to compression of regional neural and vascular 

structures, compromising vascular flow. If the subarach
noid pressure rises, the ciliary circulation becomes com
pressed and the arterial blood supply to the laminar ON is 
reduced. The ON axons then become distended as chronic 
ischemia interferes with metabolic axoplasmic flow.8,9

A structural abnormality in the posterior fossa in subjects 
with CM-I can lead to malignant increases in cerebrospinal 
fluid pressure. Such deficit can present with acute onset of 
visual loss and malignant papilledema, requiring emergent 
cerebrospinal fluid shunt procedures. Decompressive opera
tions aim to increase the postoperative posterior cranial 
fossa/cisterna magna volume, which is associated with 
a greater likelihood of clinical improvements of headache 
and tonsillar descent in patients with CM-I. In such cases, 
both posterior fossa decompression with or without dura
plasty have proven to be equally effective.10

Though increased ICP seems to be a common mechan
ism in the development of a papilloedema, our case seems 
to be better explained through the mechanical traction of 
the left optic nerve caused by the ipsilateral herniation of 

Figure 1 (A) Fundus photo on presentation: elevated left optic disc with indistinct margins. (B) Fundus photo 1 month after posterior fossa decompression with duraplasty. 
Regression of papilledema. (C) Pre-operative MRI: Ηerniation of the cerebellar tonsils below the foramen magnum. (D) MRI after posterior fossa decompression with 
duraplasty and cerebellar tonsillectomy.
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Figure 2 (A and B) Early and late venous FA phases showing staining of the lower margin of the left optic disc. (C) Left visual field examination showing severe, almost 
amaurotic, defects.
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the cerebellar tonsils, as ICP was normal in our case. 
A possible mechanism could involve compression of the 
Posterior Cerebral arteries against the Tentorium and 
therefore a mechanical constrict which decreases the 
blood flow to the occipital lobes.

Additional aspects that support our theory were the 
facts that the papillary findings were unilateral, ipsilateral 
to the CT pathology and that the patient showed no typical 
papilloedema but a unilateral elevated optic disc with 
indistinct margins.

Optic neuritis is another condition that could explain the 
acute vision loss, and has a natural history of spontaneous 
recovery in a few weeks. However, MRI findings were not 
supportive. The patient did not receive steroid treatment at 
any time near the surgery or any other medical treatment that 
could improve her vision, in case of optic neuritis was the 
possible diagnosis. Furthermore, visual recovery was noted 
from the first post-operative day further supporting the theory 
of vision loss due to mechanical traction.

To recapitulate, we present a case of CM-I with atypi
cal clinical signs such as severely decreased visual acuity 
and unilateral optic disc edema as her main symptoms. She 
underwent posterior fossa decompression with duraplasty 
with a very favorable outcome, full recovery of visual 
acuity, reaching 20/20, and regression of papilledema 1 
month postoperatively.
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