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[Abstract] Objective To assess the efficacy and safety of surgical treatment for recurrent
intracranial aneurysms after primary interventional embolization. Methods A total of 15 patients with
recurrent aneurysms after primary interventional embolization who were diagnosed and treated in Tianjin
Huanhu Hospital from June 2014 to June 2019 were included. The aneurysms located in anterior
communicating artery (ACoA, one case), middle cerebral artery (MCA, 2 cases), internal carotid artery (ICA)
cavernous sinus segment (one case), supra clinoid process segment (2 cases) and posterior communicating
segment (5 cases), basilar artery (BA, 2 cases), posterior inferior cerebellar artery (PICA, 2 cases). There
were 5 large aneurysms (> 25 mm in diameter), 3 large aneurysms (10-25 mm in diameter), and 7 small
aneurysms (< 10 mm in diameter). Surgical treatment was performed on all patients. Results Surgery was
performed successfully in all patients, with a success rate of 100%. Seven patients underwent bypass
surgery [external carotid artery (ECA)-radial artery (RA)-M2 bypass (2 cases), superficial temporal artery
(STA)-M4 bypass (one case), occipital artery (OA)-PICA bypass (2 cases), and STA-posterior cerebral artery
(PCA) P2 bypass (2 cases)] and 7 patients underwent clipping surgery, and carotid narrowing surgery was
performed in one patient. In 15 patients 13 (86.67%) had favorable outcome [modified Rankin Scale
(mRS) <2]. One case (Case 6) had cerebral infarction after clipping. One case (Case 11) had no significant

relief of compression symptoms after superficial temporal artery (STA)-posterior cerebral artery (PCA) low
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flow posterior circulation bypass, and died of pulmonary infection 11 months after follow-up. Conclusions

Operations for recurrent aneurysms after interventional embolization are difficult surgery, such surgeries are

recommended in high-volume centers, with sufficient experience in both clipping and cerebral bypass.

Bypass surgery is an effective means of dealing with recurrent complex aneurysms.

[Key words] Intracranial aneurysm; Recurrence; Embolism; Neurosurgical procedures

This study was supported by Tianjin Science and Technology Plan Commission (No. 18ZXDBSY00180).

Conflicts of interest: none declared

WG S ARERE R AR A A8 5 R4 R Y
A ZE Rl A A S IROR I 2 A T Ok
] B ek 0 JE T T i 3 BKOR K  (TSAT) 2, 2
26% 474 A K ZE AR i A B IhkoRg R I 4 T R R
FAR R 8% KIS A . BRI AR
FEAJE Bk Bl kR Al R G A A K E R S AT b
B AEATI A A 25 L B B B 75 SRR T ARG )Y . S
AT A ZE AR (9 SRR A G, 2 % 30 KR A AN [
HUEARE ok SN R U AP I SV TP S SN PN
T IR B2 e 3T 4F X 15 B 00 R A A JE R 52 K 1Y
Fii PN 3l KR AT AR T RR T, B E a T,
LA fi 22 A1 B[R] 4 145 5

BB EFE

— M R BEOR

LA SHEBRFRE (1)2 CTA B DSA IESE K
Fii 9 Bl Bk R A AR ZER G B & (2) B R AR
FARIGAE : DF% 8 2 iR A FR > 5 7k o) ko A FL Y
20% . @3l kI A K, R R B SR B 5CA 43
W Bl kR A HE R R . @ Bl kR AR T
¥, Ok xR . © 3Pk 5 Ak
N @R EE AL (3) 1 18 ~ 80 %, (4) Il K %
BF 5 Bl U7 RS8R L (5) HEBR & IF ™ E R G
M Z FAR A E ST TFREENERE.

2. — VTR EEFE20144FE 6 1 20194 6 F 7
RHE T 0 S B8 #i 2 A0 R BE TR IT IR IR A AR
FEAR G B K AR ARG YT 095 3l ko R
HAL 15, BAE 76, otk 8 1 AE IR 35~ 74 -
R 54 % 52 R R e AR Ok e I B R R i 10 1]
R Z J7 AP B | R OR £5 1 iR R B AR
205 AR ZEAR ESNBFTFREF 1~ 120 1,
SEH K29 AN H o KT DSA BR, 15613 15 N A
W IER G B R BN, 53 A T HT 288 3l ik (ACoA
146]) , A B vh 3l Bk 83 (MCA L, 2461, %579 20 ik (1CA ) ¥
HFEB (1P R 2 LB (2 4) Fi 5 32 BE (5 6)) , 3

JEB K (BA,261) , /N J& & 2 ik (PICA, 2 4] ) 5 5 f4i]
Sk E K B kR (A > 25 mm) , 3 1k K S ko (B
#£10~25 mm),7 B /N S KIE (AR <10 mm) . 4
AR ZER 5 3l k98 #2 ZE 2 )% >R FHl Raymond-Roy 18 %€
IS (RROC) FRE ™ 1 9 10401, 2 9% 5 ] 5 S 28 4l Bl
e 9E O fo1] , PP 4l # TE 6 f41] 5 5 3 B R 4 A8 7 PR IR T
AT, By kIR A AT IR TR 8 B 15 Bl S A
AR G5 R SR B FH G R FERE LR 1,2,

= W Tk
LFERFERAR (1) # M2 E S AR HiE

P Bl JokRg SR HOHE ML R B SR 4 BRI, A0 B
{37, Sk e B Sk i ) — D DR AR R 300 ~
60° Jri 01 # B2 20°, 385 Ak T d e A5 Al sl Tk R
B IUE Sk BT H KRR 15 ~20 em , UIHE A
FBEAT 1 em 5 15, 36 B 1) 1 2 8020 )5 7 19 i
ET7 AT R bR R R 55 B LR A 1) SO S T
B R B O AL, LLBE T T o, B AT I8 5
I 53 B, A0 70 5 30 5 o S R, W I R U
5% Bl ok 20 S W 2R 22 35 R BE Ak a0, B O A A
Oy B AN R A T i A0 S S | S ik
ey FsF EL BT 50 1 4890 8l ok o s, . S 3 i D S i R
B, 12 e IR L I A R A AR Bl O e, Wik
4G L4 1 5 R (ICGA) B 1A 3 Ik 83 I AN 1 3
Ja TR o (2) 3 SN B < /NS T B ko R
W2z SN B R 4 By PRI, L 3/4 AR RRMOE
b B4R R 200 ~ 300, Sk TG 3R TR AL OCT BLAR
Fr T AL ROKF 8 SR GUE =46, 5 05 50 15 fif
TER FARIAMEC LG, #m bk, B A
SMRLEE E 50 2 em (BEBHIK B2 T BEA) |, 18] S 0] i
11 B=ILRONGE RN 1 F B b 4, 1T €, K55
H i Ah 172 4k 5 KR fik B B Bl Bk (OA) B R Befir B
(2 LI b 173 40) , AR AL EL, 7Tk
B AL B BKULIE BOE AT, T AL Sl Bk 5 00 1A s Ab
DIIF Bk, 0 B AL Bl bk B T Be S 32, b B 45 475
DT, W5 A OR 7 B Bl Ik G 1 5 Ui B R e B e P 2



o [ BRI 2 2 7 2021 4F 7 14 21 45 71

Chin J Contemp Neurol Neurosurg, July 2021, Vol. 21, No. 7 . 577 -

RSP AR TEAR G I % Sl kR 58 B AT O
Tabe 1. Clinical data of 15 patients with recurrent
intracranial aneurysm after interventional embolization
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Tabe 2. Clinical and follow-up data of 15 patients with intracranial aneurysm after interventional embolization underwent
microsurgical treatment
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Figure 1 Imaging findings of
. : Case 9 before and after operation
Preoperative lateral DSA showed recurrent MCA aneurysm (arrow indicates, Panel la). Preoperative anteroposterior DSA showed

recurrent MCA aneurysm (arrow indicates, Panel 1b). Intraoperative aneurysm by microscope (Panel 1c). Intraoperative simulation
diagram (Panel 1d). Postoperative 3D reconstruction DSA showed that aneurysm disappeared and bypass was patent (the bypass and the
area supplying the primary MCA were in red and the ICA and the area supplying were in pink and purple, Panel le). Postoperative
anteroposterior (Panel 1f) and lateral (Panel 1g) DSA showed normal blood supply to the right MCA region, patency of bypass and
disappearance of aneurysm.
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