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[Abstract] Background Endovascular therapy is the first treatment choice for intracranial
aneurysms currently, but it has a high recurrence rate. Some patients require surgical clipping because of
the difficulty of re-embolization. This study retrospectively analyzed the clinical data of 11 cases who
underwent clipping operation because of the recurrence after endovascular therapy. Combining with
domestic and foreign related literatures, this paper discusses the principles and techniques of surgical
treatment for recurrent aneurysms. Methods There were a total of 11 patients with 12 recurrent
aneurysms after embolization, including 3 anterior communicating artery (ACoA) aneurysms, 3 middle
cerebral artery (MCA) aneurysms, 2 posterior communicating artery (PCoA) aneurysms, one anterior cerebral
artery (ACA) aneurysm, one vertebral artery (VA) aneurysm, one basilar tip aneurysm and one superior
cerebellar artery (SCA) aneurysm. There were 7 small aneurysms and 4 large aneurysms. All patients
underwent surgical clipping under microscope. After operation, 11 aneurysms were complete clipped, and
one was proximally blocked. The coils were reserved in 7 aneurysms, and were removed or partially
removed in 5 aneurysms. Results All patients were followed up for an average of 22 months after surgery.
There were 9 cases (9/11) with the Glasgow Outcome Scale (GOS) score improved or remaining unchanged
compared with preoperation. One of them presented left limb weakness after operation, with the muscle
strength Grade 3, while recovered to Grade 4-5 on discharge. The other 2 patients died after surgery. One
case had a critical condition before surgery, and the other was secondary to thrombosis and pneumonia.
Both of them had a GOS score of 2 when discharged, and died after discharge. Conclusions There is
high surgical difficulty in recurrent aneurysms, however, with adequate preoperative evaluation and surgical
design, it can still promise safe and effective results.
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Table 1. The clinical features and surgical outcome of 11 cases with incomplete coiled or recurrent aneurysms

Follow-up

Age - Size %Gl e Interval ~ Preoperative § A Hospital ~Dischargg ———
Case  Sex ) Location (mm) Clinical symptom (month}* (GOS8 (scoze) Surgery Coils stay (d)j# GOS (score) Time GOS
(month)  (score)
1 Female 44 ACoA  11.10x 7.70 SAH, breaking into 2 2 Clipped ~ Removed 29 2 2 1
the ventricle
2 Male 54 LVA 10.60x 8.40  Unilateral limb 5 4 Proximal ~ Reserved 40 2 2 1
muscle weakness blocking
3 Male 38 LACAA2  2.50x 3.50  Aneurysm growth 36 5 Clipped  Reserved or 7 N 8 5
LMCAB 3.10x 5.30 removed
4 Female 46 LSCA 1.30x 1.90  Coil contraction 3 5 Clipped ~ Removed 7 5 10 5
5 Female 57 ACoA 3.20x 2.70 Dizziness 36 5 Clipped  Removed 7 5 10 5
6  Female 45  RPCoA 3.80x10.50  Aneurysm growth 4 5 Clipped ~ Removed 20 5 12 5
7 Female 60 TBA 3.40x 4.50  Aneurysm growth 6 4 Clipped ~ Removed 10 4 21 4
8  Male 71 ACoA — SAH 7 3 Clipped  Removed 13 4 39 5
9 Female 60  RMCA 2.60x 2.40 Headache 11 5 Clipped  Removed 7 5 43 5
10 Male 48  RMCA 4.10x11.30  Coil contraction 12 5 Clipped  Reserved 16 5 48 5
11 Female 49  LPCoA 3.70x 2.60  Aneurysm growth 24 5 Clipped  Reserved 8 5 48 5

*interval from embolization to clipping, Bl ik 8 A4 %€ 28 ¢ P41 0] [] 8] B ; #postoperative hospital stay, AR J& 4 Be B 8] . —, not done, A& W 4t .
GOS, Glasgow Outcome Scale, Glasgow T JiF 434X ; ACoA , anterior communicating artery, B 338 2 Jk ; LVA , left vertebral artery, Zc fll HE 21 Jik 5
LACAA2,left anterior cerebral artery A2 segment, Z& U K il 15 2/ ik A2 B ; LMCAB, left middle cerebral artery bifurcation , 2= K ik 71 81 ik 43 S
5 LSCA , left superior cerebellar artery, 22l /N | 2l ik ; R/ZLPCoA , right/left posterior communicating artery , 47 /22 A J& 52 38 8l Jik ; TBA , tip
of basilar artery, ZE % 2l k22 ; RMCA , right middle cerebral artery, £ ] K i 11 8 ik ; SAH , subarachnoid hemorrhage , # % 5T Bt i1 1fit
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Figure 1 A 38-year-old male patient had recurrent left MCA bifurcation and A2 segment of left ACA aneurysms 3 years after

embolization. DSA and intraoperative findings. DSA on the first admission (November 2011) showed multiple mirror aneurysms of

bilateral MCA bifurcation and A2 segment of ACA (arrows indicate; Panel la, 1b). The patient underwent left aneurysms embolization
and right aneurysms clipping (December 2011). Three years later, DSA (April 2014) showed no recurrence of clipped aneurysms (Panel
1c), but recurrence of embolized aneurysms (arrows indicate, Panel 1d). On the second admission (June 2014) the patient underwent
clipping surgery of the recurrent aneurysms. During the operation, the coils in the recurrent aneurysms fell off to the distal of the parent
artery, and partial coils were removed (Panel le, 1f). During the operation, the left recurrent MCA and ACA aneurysms were completely

occluded, and partial coils in the aneurysms were reserved (Panel 1g, 1h). DSA of 10 d after surgery showed bilateral mirror aneurysms

were clipped completely (Panel 1i, 1j).
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