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Patients harboring aneurysms in the ophthalmic and paraclinoid segment of the internal 

carotid artery (ICA) frequently present with visual impairment, given the close anatomical 

relationship between the ophthalmic artery and the optic nerve. The visual impairment may 

be the presenting symptom, of direct compression, or an iatrogenic event following the sur-

gical or endovascular treatment [1]. The knowledge of possible complications and adverse 

effects is crucial among physicians facing this pathology and the ocular status should be 

promptly evaluated in case of new or worsened visual deficits. Color-doppler and automated 

pupillometry are useful point-of-care tools, associated with the neuro-ophthalmological ex-

Visual complications represent common deficits following surgical or endovascular repair of para-
clinoid aneurysms. Different etiologies should be investigated to prevent devastating consequenc-
es. Herein we present a point-of-care evaluation to investigate sudden visual loss after coiling of 
paraclinoid aneurysms. A 20-year-old male was admitted for a sudden headache. Head computed 
tomography showed a subarachnoid hemorrhage and subsequent angiography revealed a 9-mm 
left supraclinoid aneurysm of the internal carotid artery treated with endovascular coil emboliza-
tion. Thirty minutes after intensive care unit admission, the patient reported a left amaurosis. To 
exclude secondary etiologies, an immediate evaluation with point-of-care devices (color-doppler 
and B-mode ultrasound and automated pupillometry) was performed. Sonographic evaluations 
were negative for ischemic/thrombotic events and neurologic pupil index within physiological 
ranges provide evidence of third cranial nerve responsiveness. The symptomatology resolved pro-
gressively over 120 minutes with low-dose steroid therapy, 30° head-of-bed elevation, and blood 
pressure management. Visual deficits can occur after endovascular procedure and should be inves-
tigated. Suspected visual loss is a neurological emergency that deserves a prompt evaluation. Ul-
trasound and automated pupillometry have proved to be an effective, rapid, reliable, and non-in-
vasive combination for a clinical decision-making strategy in the management of post-procedural 
acute visual deficits. 
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amination, for the evaluation of the patients complaining new 

visual deficits and for the monitoring of unconscious patients. 

We present an exemplificative case of a patient suffering an 

aneurysmal subarachnoid hemorrhage (aSAH) who devel-

oped an isolated visual loss after the endovascular procedure 

to describe a practical bedside screening technique for the 

evaluation of new-onset visual deficits. 

CASE REPORT 

A 20-years-old male, with a silent medical history apart from a 

smoking habit, overnight experienced a sudden headache and 

was admitted to the emergency department. A brain comput-

ed tomography (CT) scan showed a suspected aSAH (modified 

Fisher score 1). The clinical condition was unremarkable apart 

from a moderate headache (Glasgow coma scale, 15; World 

Federation of Neurosurgical Societies grade, 1; Hunt-Hess 

grade, 2). The subsequent cerebral angiography confirmed 

the presence of a 9-mm left ophthalmic/paraclinoid irregular 

aneurysm (Figure 1A, B, and E). The aneurysm was secured by 

an endovascular coiling procedure. After the embolization, the 

aneurysm exclusion and the patency of the ophthalmic artery 

were confirmed by new angiographic sequences (Figure 1C 

and D). Thirty minutes after the intensive care unit admission, 

during a routinely neurological assessment, the patient pre-

sented a painless, acute left mono-lateral visual loss (monoc-

ular blindness) in the absence of focal neurological or cranial 

nerve deficits (consensual pupillary light reflex). Supported by 

continuous monitoring of general vital signs and neurological 

examination, a rapid and specific neurocritical evaluation was 

performed with the aid of specific point-of-care tools. Initial-

ly, the optic nerve sheath diameter (ONSD) of both eyes was 

assessed according to the CLOSED protocol [2]; B-mode ultra-

sound measurements of the ONSD ruled out intracranial hy-

Figure 1. Digital subtraction angiography of the head in the anteroposterior (A, C) and lateral (B, D) views of the left internal carotid artery. The 
ophthalmic aneurysm (arrows) and the left ophthalmic artery (dotted arrow) were shown in the pre-procedural images (A, B) and at the three-
dimensional rotation angiography (E). The post-embolization images (C, D) showed the obliteration of the aneurysm (arrows) and the patency of 
the ophthalmic artery (dotted arrow).
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pertension as normal and symmetrical values were observed 

(3.5 mm and 3.6 mm for the left and right sagittal diameter, 

respectively) (Figure 2A and B). As further test, the ocular ves-

sel patency was confirmed by the ultrasound color-doppler 

mode, excluding large vessel occlusion, thrombo-embolic af-

fections of the retinal blood supply, and early vasospasm. The 

physiological flow and shape of the ophthalmic artery were re-

ported in Figure 2C and D. Finally, an automated pupillometry 

was used to assess the pupillary function and the third cranial 

nerve status. The neurologic pupil index (NPi) was determined 

and resulted within physiological ranges in both eyes (4.6 and 

4.7 in the left and right eye, respectively). Finally, a standard 

ophthalmoscopic exam including fundus, retinal vessels, and 

optic disk evaluation excluded embolic phenomena and pap-

illedema. Given the absence of objective clinical causes that 

could explain the presenting symptoms, a low-dose steroid 

therapy infusion, a 30° head-of-bed position and a stable mean 

arterial pressure were the conduct of choice. The visual field 

had primarily reappeared in the lower quadrants after 60 min-

utes and the entire symptomatology gradually resolved over 

the following 120 minutes. The neurological status remained 

stable in the following days, with progressive restoration of 

binocular vision, leading to the diagnosis of amaurosis fugax. 

The pupillometer measurement was then repeated several 

times in the following days (mean value±standard deviation: 

NPi left, 4.6±0.1; NPi right, 4.7±0.1), to confirm the stability 

of the detected data (Figure 3). The endovascular treatment 

of the aneurysm was completed a few weeks later using a 

flow-diverter stent with an uneventful course. 

Figure 2. Sonographic evaluation of the patient. The B-mode sonographic optic nerve sheath diameter assessment in the right (A; 3.6 mm) and 
left (B; 3.5 mm) eye excluded the presence of an elevated intracranial pressure and the absence of the hyperechogenic “spot sign.” The patency of 
the ophthalmic artery, with its characteristic dicrotic notch, was confirmed by the sonographic color-doppler evaluation in the right (C) and left (D) 
eye.
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DISCUSSION 

Sudden visual loss is a medical emergency that requires a 

prompt evaluation and treatment. Aneurysm arising near the 

ophthalmic segment of the ICA could represent a clinical chal-

lenge as their treatment is burdened by new visual disturbance 

or worsening of previous visual symptoms in up to 28.5% of 

patients [1,3-5]. Compressive, manipulative and thermal in-

juries to the optic nerve represent the most frequent causes of 

postoperative visual deficits related to the surgical treatment 

[4,6-8]. Conversely, mass effect, ischemic event and post-pro-

cedural swelling related to perianeurysmal inflammation 

processes after endovascular treatment have been theorized 

as a possible mechanism responsible for the onset or worsen-

ing of visual deficits after the endovascular procedure, with a 

6.4% rate of permanent visual disturbances [9,10]. Therefore, 

physicians who routinely manage aSAH in the clinical practice 

should be aware of this complication and the techniques for 

an appropriate management, in order to provide a prompt and 

targeted response to deal with this emergency. This case offers 

the opportunity to describe an in-depth evaluation of the pa-

tients who experienced a sudden visual loss, or the evaluation 

of unconscious patients, within a few minutes at the patient’s 

bed-side providing useful data in the detection of the problem 

and leading the subsequent treatment. The exclusion of any 

potential causes of intracranial hypertension and time-depen-

dent pathology should be mandatory at the occurrence of a 

new neurological symptom.  

Despite the neurological evaluation remaining the corner-

stone exam, the sonographic measurements of the ONSD 

could provide an indirect esteem of the intracranial pressure 

(ICP) [11] directing those patients who could benefit from fur-

ther analysis (e.g., brain CT) in case of pathological values or 

doubtful clinical scenarios. Once ruled out an increase in the 

ICP, the sonographic device could be easily switched from the 

B-mode to the color-doppler mode for the ocular vessel exam-

ination [2]. Frequently visual loss could be secondary to spon-

taneous or provoked embolic events in the ophthalmic vessels 

or vasospasm. Even in this case, the sonographic examination 

has proven to be a reliable tool in the recognition of these types 

of phenomena [12,13]. In fact, the correct visualization of the 

ophthalmic artery, the central retinal artery, and the central 

retinal vein, in the absence of flow obstruction and spot sign 

as in our case, confirm the vessel patency and averts the need 

for thrombolytic therapy [14]. Despite those applications, the 

sonographic assessment is burdened by some drawbacks such 

as high inter-/intra-observer variability, potential artifacts, and 

the timing to reach an adequate learning curve [15]. 

Another useful point-of-care device in the ophthalmic eval-

uation is represented by automated pupillometry. Emerging 

evidence suggests that pupillometry could be a suitable tool 

for monitoring and detecting early variation in the neurolog-

Figure 3. Graph showing detailed quantitative pupillometry results over time during the intensive care unit stay. The neurologic pupil index (NPi) 
is reported as an absolute number and the pupillary diameters in millimeter. Diam: diameter; Max: maximum; Min: minimum.
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ical status, such as ICP rising, recognition of delayed cerebral 

ischemia, estimating the clinical severity of aSAH and discrim-

ination between compressive and ischemic events in the third 

nerve palsy [16-18]. However, even in this case, limitations of 

this technology related to potential confounders on NPi such 

as medications, pain, facial and/or ocular injuries, and elevat-

ed ICP should be considered [19]. In the present case, the pup-

illometry investigation was within the physiological range, rul-

ing out microvascular ischemic damage (decreased maximum 

and minimum pupil size) [18], increased ICP (NPi decrease to 

<3) [20], delayed cerebral ischemia (NPi decrease to <3) [16], 

and possible compression on the ipsilateral third cranial nerve 

(decrease in pupillary constriction velocities) [18] in the acute 

presentation. In the light of those findings, we hypothesize 

that the visual deficits might be attributed to a hypoperfusive 

status secondary to aSAH-induced cerebral dysautoregulation 

or transient microembolic vascular occlusion not detectable 

at the ultrasound examination. The negative results of the 

carried-out examinations led to medical management of the 

symptoms, focused on the increase of the cerebral perfusion 

pressure, suppressing inflammation, and promoting fluid 

retention, followed by a complete clinical regression. As pre-

sented, in a short range of time the physician was able to face 

a visual loss complication, supported by objective and repeat-

able data, and to guide any further diagnostic tests in case of 

positive findings. Ultrasound and automated pupillometry 

have proved to be an effective, rapid, reliable, and non-inva-

sive combination for a clinical decision-making strategy in the 

management of a post-procedural acute visual deficits. 
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