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[Abstract] Objective To investigate the causes of the hemorrage during and after embolization of
cerebral aneurysms. Methods and Results We retrospectively analyzed 153 patients who underwent
embolization of cerebral aneurysms from January 2015 to April 2017. Raymond Classification following
initial treatment indicated 91 cases (59.48%) were in Raymond grade I, 25 cases (16.34%) in Raymond
grade II, 37 cases (24.18% ) in Raymond grade Ill. Wide - necked aneurysms were seen in 73 cases
(47.71%). Stent assisted embolization was done in 63 cases (41.18%). Intraoperative bleeding rate was
1.31% (2/153), causes of bleeding were rupture after repeated over-selection of coil micro-catheter in place
(one case), rupture of aneurysm when release of the first coil after stent opening (one case) and the 2 cases
all died. Postoperative rebleeding rate was 1.31% (2/153), both patients were Raymond grade I, one of
them died after rebleeding, one with cerebral hematoma clearance and aneurysm clipping, the patient was
followed up for one year in a stable condition. Conclusions Rupture of aneurysm wall by improper
operation of micro-catheter or micro-guidewire during intracranial aneurysm embolization is the main cause
of intraoperative bleeding, and Raymond Classification may be the influencing factor for rebleeding after
embolization of cerebral aneurysms.
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Figure 1 Preoperative and postoperative head imaging findings of
Case 1 At the time of admission, the head 3D reconstruction CTA
suggested a left parasellar space - occupying (arrow indicates),
suspected of paraclinoid aneurysm of the internal carotid artery
(Panel 1la). 3D reconstruction CTA showed the aneurysm was
round (arrow indicates, Panel 1b). 3D reconstruction of bone
window suggested aneurysm was on the medial side of the anterior

process (arrow indicates, Panel 1c¢). CT thin-layer scan suggested

that the aneurysm point anteriorly and upward (arrow indicates, Panel 1d). The postoperative axial CT showed a wide range of
subarachnoid hemorrhage, and hemorrhage amount was large, hematocele was seen in occipital angle of bilateral lateral ventricle (Panel
le). Hemorrhagic signals were seen in ambient listern, cerebellum on groove, and back interhemispheric fissure (Panel 1f).
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Figure 2 Preoperative and postoperative head imaging findings of Case 2 At the time of admission, the head 3D reconstruction CTA
suggested a left parasellar space-occupying, suspected of paraclinoid aneurysm of the internal carotid artery (arrow indicates, Panel 2a).
3D reconstruction CTA showed aneurysm was round, pointing to the upper posterior (arrow indicates, Panel 2b). CT thin-layer scan
suggested a left paraclinoid aneurysm of the internal carotid artery (arrow indicates, Panel 2¢). The postoperative axial head CT showed
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a wide range of subarachnoid hemorrhage (Panel 2d).
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Figure 3 Preoperative and postoperative head imaging findings of Case 3 Axial CT of preoperation showed subarachnoid hemorrhage,

mainly at bilateral superior sulcus cerebellum and quadruple cistern (arrow indicates, Panel 3a). 3D reconstruction CTA of preoperation
suggested left vertebral aneurysm (arrow indicates, Panel 3b). Orthotopic DSA showed that the left vertebral artery dissecting aneurysm

(arrow indicates, Panel 3c). Lateral DSA showed the posterior inferior cerebellar artery originated from the aneurysm (arrow indicates,
Panel 3d). Raymond grade Il embolism was performed immediately after operation (arrow indicates, Panel 3e). DSA showed that the
posterior inferior cerebellar artery remained unobstructed (arrow indicates, Panel 3f). On the second day after operation, axial CT
showed that subarachnoid hemorrhage was significantly decreased than that before operation (Panel 3g).
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Figure 4 Preoperative and postoperative head imaging findings of Case 4  Orthotopic DSA showed
the diameter of anterior communicating artery aneurysm was 4.10 mm x 4.00 mm (arrow indicates,
Panel 4a). Postoperative orthotopic DSA angiography showed Raymond grade Il embolism (arrow
indicates, Panel 4b). Axial CT before discharge (June 10, 2014) showed there was no obvious
subarachnoid hemorrhage (Panel 4c¢). After the clipping operation of aneurysm recurrence axial CT
showed that subarachnoid hemorrhage and intraventricular hemorrhage (arrow indicates, Panel 4d).
Axial CT before discharge (July 21, 2014) showed intraventricular hemorrhage disappeared (Panel 4e).
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Table 1. Variable assignment of factors

associated with bleeding after embolization Table 2.
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Univariate Logistic regression analysis of factors associated with
bleeding after embolization
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