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Introduction

Transient acute obstructive hydrocephalus in infants and 
children is a very rare clinical entity. Among the causes of this 
pathology could be Central Nervous System (CNS) infections, 
mild head injuries, and carbon monoxide, lead, and vitamin A or D 
poisoning [1-10]. Contrariwise, the setting sun sign is frequently 
seen in infants and children with hydrocephalus.  Periaqueductal 
dysfunction on the basis of raised intracranial pressure is 
postulated as a possible mechanism of this ocular manifestation 
[11]. We present a case of an 11-month old, previously healthy, 
female infant with spontaneous acute obstructive hydrocephalus 
after a mild head injury.

Case Report

Clinical data

An 11-month old girl was admitted to our department for 
observation due to a mild head injury. Her parents described that 
she fell backwards and slightly hit her head. At the admission, she 
suffered repeated episodes of emesis, but she was neurologically 
intact. Birth and family history were unremarkable. An hour after 
her admission, she became deteriorated and drowsy with upward 
gaze palsy, presenting the setting sun sign. 

 
Diagnostic work-up and surgical management

We decided to perform an urgent brain CT scan, in order to 
identify the cause of her neurological deterioration. The brain 
CT scan revealed acute obstructive hydrocephalus at the level of 
the aqueduct (Figure 1A), and the infant directly underwent an 
external ventriculostomy on an emergent basis, in order to control 
the intracranial hypertension. A jet of CSF was spurted up into 
the air through the catheter but there was no evidence of blood 
tinged. The neurological signs, as well as the imaging findings 
on the postoperative brain CT scan, were immediately improved 
after the ventriculostomy insertion (Figure 1B). However, she was 
transferred intubated to the Pediatric Intensive Care Unit (PICU). 

Postoperative findings and outcome

Two days after its insertion the ventricular catheter was 
removed without clamping or any other maneuver, and the very 
next day she came back to the neurosurgical ward. Magnetic 
Resonance Imaging (MRI) of the brain confirmed normal 
ventricular size and a completely patent aqueduct, with no further 
pathological signs (Figure 2). Our patient was entirely intact upon 
her discharge. Two-year clinical follow-up revealed completely 
normal psychomotor development of the child.
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Figure 1: A) Brain CT scan performed on an urgent basis showed acute obstructive hydrocephalus. 
B) Brain CT scan performed immediately after the ventriculostomy insertion (arrows) showed improvement of the ventricular size.

Figure 2: Postoperative MRI of the brain confirmed normal ventricular size and a completely patent aqueduct (T1 sagittal and T2 axial 
weighted imaging). There was no detection of blood products in susceptibility weighted imaging (SWI).

Discussion

Acute obstructive hydrocephalus in infants and children is a 
rare condition. It is usually caused by mass effect of an intracranial 
and/or intraventricular lesion [12]. Conversely, upward gaze palsy 
is a frequent sign, seen in infants and children with hydrocephalus 
[11]. However, transient acute obstructive hydrocephalus in 
children is uncommon. According to the literature, the cause of 
this condition may be the result of an underlying CNS infection, 
carbon monoxide or lead poisoning, or hypervitaminosis A or D [1-
10]. Another cause could be the occlusion of the aqueduct due to a 
blood clot following a head trauma. In 1981, Sasaki et al., reported 
a case of transient obstructive hydrocephalus in an 18-month old 
boy following a mild head trauma [13]. Several years later, Gupta 
et. al described a case of an 11-month old infant with aqueductal 
obstruction caused by a blood clot after a mild head injury [14]. 
The obstruction was resolved by a ventriculo-peritoneal (VP) 
shunt insertion [14]. Additionally, Garcia et al. reported the case 

of an 8-month patient presented with acute hydrocephalus after 
a head trauma [15]. A blood clot was identified at the level of the 
aqueduct [15]. However, structural anomalies of the aqueduct can 
manifest with episodes of hydrocephalus. In 2010, Castellano 
et al. presented a case of a 4-month old infant with recurrent 
episodes of transient obstructive hydrocephalus [16]. There was 
an aqueduct arachnoidal web, which was finally resolved with a 
third ventriculostomy [16]. Moreover, Vakis et al. described a case 
of transient acute obstructive hydrocephalus of unknown origin 
in a 13-month old female infant [17]. In our patient, the imaging 
workup up showed hydrocephalus with obstruction at the level of 
the aqueduct without the presence of a lesion and/or hemorrhage, 
either intraventricular or subarachnoid. Regarding the medical 
history there was an incident of a mild head injury with no 
indication of infection or intoxication. As the most common causes 
of transient hydrocephalus were excluded, the only possible cause 
of this condition to incriminate was the previously sustained mild 
head injury. 
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The actual pathophysiological mechanism of the occlusion of 
the aqueduct remains unclear in our case. One hypothesis was that 
formation of a clot led to plugging of the aqueduct [18]. Although, 
intraventricular or subarachnoid hemorrhage was excluded by 
brain CT scan in our current case, the possibility of automatic 
resolution of a clot corresponded to hydrocephalus treatment 
was not unlike. Another hypothesis was that posttraumatic 
intracranial hypertension could be the possible mechanism for 
periaqueductal dysfunction and development of edema, and 
therefore functional obstruction, which was responsible for 
the development of hydrocephalus and the associated ocular 
manifestations presented. Normalization of the intracranial 
pressure resulted in the resolution of hydrocephalus itself, and its 
associated symptomatology.

The sunset eye sign is a clinical phenomenon encountered 
in infants and young children with raised intracranial pressure. 
It consists of an up-gaze paresis with the eyes appearing driven 
downward. The lower portion of the pupil may be covered by 
the lower eyelid, and sclera may be seen between the upper 
eyelid and the iris. Pathogenesis of this sign seems to be related 
to the compression of the periaqueductal structures secondary 
to increased intracranial pressure. However, this phenomenon 
could be observed in healthy infants, too. There are a few case 
reports, which have described setting sun eye in normal infants. 
This benign form may represent immaturity of the reflex systems 
controlling eye movements [19-23]. When persistent, this sign 
is one of the most frequent markers of elevated intracranial 
pressure, appearing in 40% of children with hydrocephalus (of 
any cause), and in 13% of patients with ventriculo-peritoneal 
shunt dysfunction [24]. It is an early sign of hydrocephalus, 
much earlier than increases in head circumference, fontanelle 
bulging, separation of cranial sutures, and irritability or emesis. 
Consequently, this sign is a valuable primary warning of an 
ominous neurological condition requiring prompt neuroimaging 
and urgent surgical intervention [25]. Certainly, in our case the 
setting sun sign revealed that the neurological deterioration was 
due to increased intracranial pressure. 

Transient acute obstructive hydrocephalus in infants and 
children is a rare entity, whose pathogenesis remains unclear. 
A mild head injury could be one of the eliciting pathogenic 
mechanisms. Despite that, early diagnosis and immediate surgical 
intervention, seems to be the best way to efficiently manage it.
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