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Advantages of endovascular surgery for the residual aneurysms
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@Abstract@®

Objective: We investigate the efficacy of endovascular surgery (EVS) for the residual aneurysms following surgical clipping.

Materials and Methods: Between April 1999 and May 2009, we performed endovascular treatment in 17 consecutive patients with residual
aneurysms following surgical clipping. They comprised 6 men and 11 women with a mean age of 59 years. Of the 17 aneurysms, 10 were
ruptured, the other 7 were unruptured, and were located at IC-PC (5), VA-PICA (4), AcomA (4), BA-tip (2), MCA (1), and BA-SCA (1). The
direction of the dislocated clip was divided into 3 types: type A (n=2) the clip dislocated along with the aneurysmal neck, type B (n=6) the clip
dislocated to the fundus, and type C (n=9) the clip completely dislocated from the aneurysm.

Results: The interval between clipping and EVS ranged from 6 days to 17 years (mean 4.7 years). Of 17 aneurysms, 14 were small (< 10 mm)
and 3 were large (10 ~ 25 mm). As for type of clip dislocations; 2 were type A (11.8%), 6 were type B (35.3%), and 9 were type C (52.9%).
EVS was successful in 16 of 17 cases (94.1%). Of 16 aneurysms in which EVS was successful, 12 were completely occluded and 4 were neck
remnant. There were no procedural complications. Coil compaction was observed in one patient during the follow-up period.

Conclusion: EVS is a safe and effective method for residual aneurysms following surgical clipping. 3D rotational angiography is useful to
clarify aneurysmal morphology and facilitates successful occlusion of the residual aneurysm.
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Fig. 1 Schematic drawings of 3 types of aneurysmal clip dislocation.
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A : Type A. The clip dislocating along with the aneurysmal neck.

B : Type B. The clip dislocating to the aneurysmal fundus.

C : Type C. The clip is completely dislocated from the aneurysm.
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Table 1 Summary of 17 patients who underwent endovascular surgery for residual aneurysms following surgical clipping
interval ) type of size of
o location of . . result of
case | age | sex | (between clipping rupture/unruptured clip residual
aneurysm . . EVS
and EVS) dislocation | aneurysm
1 76 F 8days unruptured (incidental) Rt. IC-PC C 12mm complete
2 75 F 2years rupture Lt. VA-PICA C 6 mm complete
47 | M 6 months unruptured (incidental) Lt. VA-PICA B 10mm complete
tured lomot
4 64 M Syears unruptured: (ocu (I)mo or nerve BA tip C 12mm neck remnant
paralysis)
5 69 | F 6days rupture Rt. IC-PC C 8mm complete
6 44 F 28 days unruptured (incidental) Rt. MCA C 4mm complete
7 51 M 4 months unruptured (incidental) A-com C 3mm complete
8 39 F 13 years rupture BA-SCA A 4mm complete
9 70 F 2years 7months rupture VA-PICA B 4mm neck remnant
10 | 52 F 17years 1 month rupture & re-rupture BA tip B Smm neck remnant
11 63 M 8years 2months rupture Lt. IC-PC C 4mm complete
12 | 63 F 1 month rupture A-com B 4mm complete
13 | 56 F 16years rupture A-com B 6mm neck remnant
14 | 65 M | 10years * 20years rupture Lt. IC-PC C 8mm complete
Itipl f which
15| 60 | F 1 month TTHPIe anetysms, one oFWHEL L Rt 1c-PC C 4mm complete
ruptured
16 | 52 F 1month unruptured (incidental) VA-PICA A 2mm (-)
17 | 60 | M 13 days rupture A-com B 2mm complete
EVS: endovascular surgery
Table 2 Results
morphological results
No. of L . .
Type success rate complication coil compaction
cases comlpete occlusion| neck remnant dome filling
A 2 50% 1 (100%) 0 (0%) 0 0 0%
B 6 100% 3 (50%) 3 (50%) 0 0 1 (16.7%)
C 9 100% 7 (77.8%) 2 (22.2%) 0 0 0%
Total 17 94.1% 11 (75%) 5 (31.3%) 0 0 1 (6.3%)
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Fig. 2 Case 18

A : 3D-CT angiography showing an aneurysm at
the anterior communicating artery.

B: 3D-CT angiography obtained 7 days after
clipping showing complete clipping.

C : 3D angiography (right anterior oblique view,
65°) showing a residual aneurysm (arrow)
with a dislocated clip (arrowhead).

D : Right internal carotid angiography (right
anterior oblique view, 65°) demonstrating a
residual aneurysm (arrow).

E : Right internal carotid angiography (right
anterior oblique view, 65°) obtained after
embolization shows complete occlusion of the
aneurysm.

JNET Vol.4 No.3 December 2010 143



NikidJ, etal

itk 7 HHICCTA%R AT L, BAfiichicnwles
fiffsd U 7= (Fig. 2B). fli#10H HIZSEH OB % 30,
13H HIZi3— BB mI & - 7= ks B b U, faiiRdei
M7 > 7z, BEASCT TR & W L, Mg & s
HEfEITLET A, 2y TOBREIC K 2O %
W 7. FEONRE % I 6 212§ X< 3D-DSA% fitifT L 7=.
20y TDO1ANE =L (@I 1SRFLTED,
A HTRML65 52 T & B KBk (A2) % WIS
XplT&5Z L%l L7z (Fig. 2C). #H, ZOv—
FrrTVvILTU= Py ¥V SHEHEEERL, ki
EBNTMATIT L. HA4A T4 v o7 — TV ENHS)
MROFEZN ACTERICRIE L, SL-10%& MHIA2IZEAL,
SIZRUTHMNICIHA Lz, %3, MICRUSPHERE 10

2 mmX25cm (Micrus Endovascular, San Jose, CA, USA)
Tr =9V v s %{T>7. RICULTIPAQ 10 2mmX 2
em (Micrus Endovascular, San Jose, CA, USA) % 1K
T LA L - (Fig. 2D). &M ST TIE
WX EHEE &> 72 (Fig 2E). 3 # H % DGlasgow
Outcome Scaleldgood recovery T - 7z.

z B

20w ¥V RIS B WaisE N T3 19944
IZFraser 6% MAIO 2 fEHl% @i ULk, ZOHH
P2 OWTOHEN LW, F1Z Kawamoto b 13, B
SHTF MR O BE I 5 HRAHIE, o5 X 0 Fsd
Fii 247 5 1 IZNEE 2 PR, FRAF T IR0 ATl
DFPERTH B ERELTWBY. —F T, Fujimura
5ld, FRAEESLESBIE RIS TH D, D
JERERI T .2 5 I N T XN 2 B 5 L i L
720,

&I N T2 & 2 BREEOBRIN O, FRAFIED
FRATIEDOTZIR & IEF A & OAERIRR & Vo IR 6%
HTEBDIZh N oTS. iz, 7V v T RO ERM
RICKD, ZOWZEI R D, Ko ORERITRE £ 72
5 72Type CIZ5EEIZZ ) w THBEL T3 7280, 7
Uy TOREIRFIZS K, AHHE 3EH O BRI 12
NT2ERINGEMEEDD L RIFTH 72, —H, 7
Vo Ty 7 BEATAEIZEAZE L T\ 5 Type ATIE,
BEIL2) 9y T Try s ERER T EEL L —
AN MAENFHRORVEIBEE A 5N H, KA DIE
FITIE 2R L FITHIZ Ry 223K K DMRE, w40
a7 =7 LNOBIRENNOFHELRETH > 72, KA
DY — XTI Dtypeld12.5% LHE» D <, FEfedl

144 JNET Vol.4 No.3 December 2010

IZHEDORWS ) v TOBEIZERFICIZDEnEELS
N5, Type BidDome/Neck ratioME N4 5 Z & &, 7
) w12 & D B yvworking angle & 5 5 Z & 23 K 7c 35
BB, MENEROHESE TS D -7z &
SIZBBD ) v TEMHHL TOAHITIE & 05T
FIRICHE 9 2 2 8 INEEIC % 5. A4 DRERIT &,
Type BD 1 il Tcoil compactionZidd Tk, +57%2
ANIRy F VTN TELPSTZENREREEZEZ 6N
5. ZDtypeNDWERIEE LT, NL—V T ¥ MNEOH
BFEEHERAT2Z 25655, KRAEERLIERI
B OBBREHKICHM T2 Z L BNEEL Z &A% 0T
B, N— v OFERCABEROICNEEZES Z &n P
EN3. ETOCTAR MHEDSAD 3 Dilif§ e & THAT
JE O IETE 5 ERER IEF S & OfiERRZ LR 5 2 &
2, WRICEELU CEEETH 5.

o

20w ¥V I iBRICERAT U 7= BRI g 2 RIS 1
FHSEFAN & O & NF RO T 28GR 5 min %<, 3
BRI NZEFEEEE A S, KNEANT 2R <& 2
Tz OIZIIHTRTOFE DO EZ W A EHE T, TRAFEDRE L
EFEME S KO » 7 & O ERGRE B CLEST 2
7= IIXAFEDSAIZ & % 3DEGEAAH EE X Sz,

X @Bk

1) Drake CG, Friedman AH, Peerless SJ: Failed aneurysm
surgery. Reoperation in 115 cases. J Neurosurg 61:848-
856, 1984.

2) Forsting M, Albert FK, Jansen O: Coil placement after
clipping: endovascular treatment of incompletely clipped
cerebral aneurysms. Report of two cases. J Neurosurg
85:966-969, 1996.

3) Fraser KW, Halbach VV, Teitelbaum GP: Endovascular
platinum coil embolization of incompletely surgically
clipped cerebral aneurysms. Surg Neurol 41:4-8, 1994.

4) Fujimura N, Hirohata M, Abe T: A case of aneurysmal
neck clipping following incomplete neck clipping and coil
embolization. No Shinkei Geka 27:49-54, 1999.

5) Kawamoto H, Inagawa T, Ikawa F: Two cases with coil
embolization following incomplete neck clipping. No
Shinkei Geka 28:1105-1110, 2000.

6) Molyneux A, Kerr R, International Subarachnoid
Aneurysm Trial (ISAT) Collaborative Group, et al:
International Subarachnoid Aneurysm Trial (ISAT) of
neurosurgical clipping versus endovascular coiling in 2143

patients with ruptured intracranial aneurysms: a



NikidJ, et al

randomized traial. Lancet 360:1267-1274, 2002. from a prospective angiographic study (in a consecutive
7) Rabinstein AA, Nichols DA: Endovascular coil embolization series of 305 operated intracranial aneurysms). Acta

of cerebral aneurysm remnants after incomplete surgical Neurochir (Wien) 140:1153-1159, 1998.

obliteration. Stroke 33:1809-1815, 2002. 9) Thielen KR, Nichols DA, Fulgham JR: Endovascular
8) Sindou M, Acevedo JC, Turjman F: Aneurysmal remnants treatment of cerebral aneurysms following incomplete

after microsurgical clipping: classification and results clipping. J Neurosurg 87:184-189, 1997.

JNET 4:140-145, 2010
2 B

[BE] A5E2ksY) v €y 20 &k 2BATIRRIC N T 2 KIS N T (EVS) OFHMEERGT L7 [H&] 199944 A2 5
200945 HE TOITHIT o ) v ¥ % ORAEIRE 2D 50, 16 B, 115, FHE59ETH - 7. B H 1061, £
W 3 7 51T, SN R A EIRAE 5 A, % T/MKMEINR 7 U ERERAE 4 5, Wi MENRIE 4 15, WEESEIIRCYREINRE 2 5, b
KBRS & L/ NSRS ERENRIE & 1T H o7z 70 » TH8ED X v & 2 ATERICHIEL T BIEHI% Type A, 7V v 7
W F =4 2 ® 290 % Type B, 7V v 7238l 558212l T 2962 Type CE ML 72 [BR] 2V ¥ Y o255
EVSE TOMMIL, VAT T, EVSEHOERAEO Y A4 iX10mmPl F 231441, 10mmPl £33 BT, 21 v 7 OMER R,
Type A (21f5l) 11.8%, Type B (61l) 35.3%, Type C (9#l) 52.9% Td »7=. EVSORIIHEIZI4.1% T, KL 16f41H12
BlhxseaEAgE, ABITH v 2 RE L. APHERELS, 1fHiZaAra v sry g vERLEGFELE L. [#58R] EVSIEAR
e ) v BV I ROBRAEOBREEE U TREP DA TH 5. BAEDOERE ARG % 3 DRI & & & THMICITS 2
EVEETH 5.

JNET Vol.4 No.3 December 2010 145



