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Delayed cerebral ischemia after coil embolization of an 
unruptured giant intracranial aneurysm: A case report
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Introduction

Delayed Cerebral Ischemia (DCI) is a frequent and serious 
complication after Subarachnoid Hemorrhage (SAH), the lead-
ing cause of disability and fatality in survivors of SAH, the most 
important complications of stent-assisted coil embolization of 
cerebral aneurysms, and one of the complications after clipping 
surgery of aneurysm. However it has been rarely reported after 
coil embolization of unruptured cerebral aneurysms without 
stent assistance. Here we reporta 72-year-old patient prensent-
ing with DCI, which occurred 6 days after coil embolization for 
the treatment of a giant unruptured communicating segment 
aneurysm of internal carotid without stent assistance. The 
symptom of DCI showed rapid spontaneous remission with the 
National Institute of Health Scale Score (NIHSS) changing from 
27 to 9. He recovered gradually to a score of 0 in NIHSS and 
the Magnetic Resonance Imaging (MRI) of the brain revealed 
watershed infarction after intravenous thrombolysis with rt-PA. 
The primary thrombosis embolism may be generated in the nei-
borhood of the giant aneurysm, and its pathophysiology is per-
haps as follows: the incomplete occlusion influenced the local 
hemodynamic effectthat caused turbulence and the presence 
of thrombus. The thrombolysis was made partly because of its 

unstability and partly because of the effect of the drug. Both the 
compressive stenosis of the initial segment of bilateral Anterior 
Cerebral Arteries (ACA) and the hypovolemia followed diarrhea 
accelerated the fragment of thrombus to flow to the watershed.

Case report

A 72-year -old man was admitted due to his being found in an 
unconscious state for 1 hour. He was normal 3 hours ago before 
his admission. He was lying on the sofa, showing no reaction to 
others voice. Neither seizures nor gaze of the double eyeballs 
was found. He vomited once during his being transported to the 
hospital and the color of the vomitus was brown. He had a his-
tory of hypertension for many years and was administered with 
2.5 mg levoamlodipine once daily recently. He has agiant un-
ruptured communicating segment aneurysm of internal carotid 
(Figure 1) and accepted endovascular coil embolization with-
out stent assistance 6 days ago. The grade was III according to 
the Raymond-Roy classification (class I, complete obliteration; 
class, residual neck, and class III, residual aneurysm) (Figure 2) 
[1]. He suffered for acute diarrhea in the past 2 days. Physical 
examination on admission was as follows: T 36.7, P 64 bpm, R 
16 bpm, BP 130/70 mmHg. He was in a sopor state. His pupils 
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was in the normal size and reflexed sensitively to the light. He 
showed no neck resistance, negative Kernig sign, and negative 
Bruzinski sign. His left limbs showed involuntary movement 
while the right ones didn’t move at all. The National Institute of 
Health scale score (NIHSS) was 27. Color Doppler ultralsound of 
the heart and the cervical arteries was taken 10 days ago which 
showed a normal heart and there was no arterial stenosis. His 
electrocardiogram was normal. The preliminary diagnosis was 
made as follows: hemorrhagic stroke? ishchemic stroke? Epilep-
sy mimicking stroke ? CT scan of the brain showed no obvious 
abnormality. After the CT examination he recovered a lot with 
the NIHS slowed down to 9 gradually. After the occult blood 
testing of vomitus gave a negative result we gave the patient 
rt-PA intravenous thrombolysis (0.9 mg/kg) which result in an 
perfect clinial manifestation and the NIHSS became 0 the next 
day. Subsequently, the Magnetic Resonance Imaging (MRI) of 
the brain was perfomed and it revealed that there were acute 
cerebral infarction lesions in the watershed area (Figure 3). 
Magnetic Resonance Angiopathy (MRA) showed compressive 
stenosis in the initial segment of the bilateral Anterior Cerebral 
Arteries (ACA) (Figure 4). The patient was then treated with 
100mg aspirin once daily, and was discharged 1 week later. 

Figure 1: CTA of the brain : A giant unruptured aneurysm in the 
communicating segment of internal carotid. It’s about 24 mm ×24 
mm×27 mm (the neck was abo).

Figure 2 DSA: The giant aneurysm was incompletely occluded and 
it’s in class III according to the Raymond-Roy classification.

Figure 3: DWI shows multiple high signal in the frontal, parietal and 
the occipital lobe. All of them were scattered in the watershed area 
between the left ACA and the left middle cerebral artery.

Figure 4: Magnetic Resonance Angiopathy (MRA) of the brain 
shows compressive stenosis in the initial segment of the bilateral 
Anterior Cerebral Arteries (ACA).

Discussion 

Clipping surgery and endovascular coil embolization are two 
different methods for the treatment of cerebral aneurysms. It is 
still controversial about which is the best choice for treatment 
of unruptured cerebral aneurysms. Many researches show that 
coil embolization is of great advantage due to its low fatality 
and disability rate [2,3]. It was managed by coil embolization 
in this case. As for unruptured cerebral aneurysms, perforation 
occurs in 0.5-2.4% of the patients treated through endovascular 
method [4], both intra procedural rupture and delayed rupture 
are included [5,6]. Besides, remote intraparenchymal hemor-
rhage can also happens after end ovascular treatment [6]. Due 
to the symptoms of unconsciousness and vomitting which may 
indicate high intracranial pressure, delayed ruputure of the an-
eurysm, remote intraparenchymal hemorrhage and intraproce-
dural rupture which led to the advance of clinical features were 
first suspected. However CT imaging of the brain denied all of 
them. Then Acute Ischemic Stroke (AIS) was considered. But re-
gretfully, we didn’t apply MRI immediately because there was 
risk of apnea caused by vomitting. In addition epilepsy which 
mimicked stroke couldn’t be excluded based on the mass effect 
of the giant aneurysm and unclear onset of clincial manifesta-
tions, while the improving consicousness and the neurolgical 
function defect which may indicate TODD paralysis could be 
the evidence of epilepsy. It was difficult to make an exact di-
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agnosis at that time. In consequence of the idea that time is 
brain, considering the potential disability of AIS, intravenous 
thrombolysis with rt-PA (0.9 mg/kg) was exerted to him. Further 
improvement after thrombolysis supports the effectiveness of 
thrombolytic therapy for acute ischemic stroke on one hand, 
but does not rule out the natural outcome of todd paralysis af-
ter epileptic seizures on the other hand.

MRI was examined later. The compressive stenosis of the ini-
tial segment of the bilateral ACA showed by MRA provides the 
anatomical basis for cerebral infarction in the watershed area 
theoretically. And the diarrhea before the neurological defi-
cit may cause hypovolemia and cerebral hypoperfusion which 
can be the pathophysiological basis of watershed cerebral in-
farction. However, AIS in the watershed does not explain the 
disturbance of consciousness. Therefore, we inferred that the 
cerebral infarction lesions in the watershed area are secondary 
changes after thrombus. The primary lesion should be locate-
ing in the upstream artery. Combined with the coil embolization 
6 days ago, we think it may be in the neiborhood of the giant 
aneurysm. 

So what is the etiology of AIS in this case? According to the 
modified TOAST system [7], the most common etiology is ath-
erosclerotic, followed by cardioembolism. However, neither 
the result of color Doppler ultrasound nor the imaging of DSA 
during the interventional procedure supports them. Therefore, 
we think its essential etiology is DCI. DCI was first described by 
Gull in 1859, based on the symptoms of neurological deficit in a 
patient with Subarachnoid Hemorrhage (SAH). Different litera-
tures illustrate various definitions of DCI, the most appropriate 
one is suggested to be cerebral infarction by Mervyn et al. in 
2011 [8]. It is a frequent and serious complication after SAH, the 
leading cause of disability and fatality in survivors of SAH [9,10], 
the most important complications of stent-assisted coil emboli-
zation of cerebral aneurysms [11], and one of the complications 
after clipping surgery of aneurysm [12,13]. However, it’s a rela-
tively rare complication after coil embolization without stent 
assistance of unruptured cerebral aneurysms. ARETA, a pro-
spective multicenter study in endovascular treatment for un-
ruptured aneurysms, shows that all the DCI events happened in 
the weeks following the procedure [14]. In this case it occurred 
6 days after treatment of endovascular coil embolization, which 
coincides with the aforementioned study. Since no stent was 
used to assist the coil embolization, what’s the pathophysiology 
of the DCI in this case? The aneurysm can be recanalized, grow, 
and rupture if it is incompletely occluded. Thus it’s a useful way 
to assess the risk of recurrence and reperforation for treated 
aneurysms by assessing the occlusion degree and their parent 
arteries [15]. 

However, there is still not enough attention on the DCI after 
incomplete occlusion nowadays. It was reported the incidence 
rate of DCI was 9.4% in patients with post-procedure aneurysm 
remnant while it‘s only 1.6% in those with adequate occlusion 
[14]. Raymond-Roy classification is widely used to assess the 
degree of aneurysm occlusion. We think that incomplete oc-
clusion leads to the formation of a dead space, which in turn 
causes blood flow disturbance, stagnation, and eventually leads 
to the DCI event although no stent had been used during the 
interventional procedure. So the grade of Raymond-Roy classi-
fication may be helpful to estimate the possibility of DCI event. 
Advances in interventional embolization techniques and mate-
rials may be expected to improve the degree of embolization 
and reduce DCI in such patients. 

DCI is a common complication in patients with SAH and an-
eurysm stent-assistedinterventional embolization. Prevention is 
more important than treatment in some scholars’ opinions [16]. 
Dual antiplatelet therapy has become the standard for preven-
tion of these diseases, but it is still not standardized [17]. In the 
circumstances such as this case when the aneurysm was unrup-
tured, and the stent-assisted technique was not employed dur-
ing the endovascular treatment, it seems to be inappropriate 
for routine antiplatelet therapy unless there are other diseases 
that require antiplatelet therapy. It needs further research to 
clarify whether there would be potentially fatal complications 
such as thrombocytopenia and bleedings if dual anti platelet 
therapy is applied.

Conclusion

In conclusion, the occurrence of DCI in this case may be re-
lated to clinical, technical and anatomical reasons. it seems that 
we still have a long way to go in the identification, prevention 
and treatment of DCI after coil embolization of unruptured an-
eurysms especially when no stent is used. 
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