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Endovascular Treatment of Cerebral Aneurysms with Guglielmi Detachable
Coils : Retrospective Review of a 4-Year Experience

Jun Kyeung Ko, M.D.,! Chang Hwa Choi, M.D.,’
Tae Hong Lee, M.D.,* Seung Kug Baik, M.D.?

Deparnments of Neurosurgery, Diagnostic Radiology,” Busan National University College of Medicine,

Busan, Korea
Departiment of Diagnostic Radiology’

Keimyung University College of Medicine, Daegn, Korea

Objective : The authors evaluate the usefulness, results, and technical problem of endovascular treatment of
cerebral aneurysms with Guglielmi detachable coilGDQO).

Methods :

Forty patients with 31 ruptured and 11 unruptured aneurysms were treated with GDC

embolization. Twenty-four aneurysms were located in the anterior circulation and 18 in the posterior
circulation. Aneurysms size was categorized small(n=31) or large(n=11) and neck size was categorized
narrow(n=30) or wide(n=12). We statistically analyzed occlusion rate according to the location, rupture, size,
and neck size of aneurysms, and investigated the procedure-related complications and clinical outcomes.
Results : GDC treatment of aneursyms was successful in 40 aneurysms of 39 patients(95.2%). Total occlusion
was achieved in 24(60.0%) cases, subtotal occlusion in 12(30%), and incomplete occlusion in 4(10.0%). Each
total occlusion rate was 69.0% in small-sized, 36.4% in large-sized, 69.0% in narrow-necked, and 36.4% in
wide-necked aneurysms. Location and rupture of aneurysms did not influence occlusion rate. The technical
complications included 4 thromboembolisms, 3 parent artery occlusions, and 1 perforation of aneurysm.
Procedure-related morbidity and mortality were 10.3% and 2.6%. 3 subtotally or incompletely embolized
aneurysms in posterior circulation rebled during the follow-up period.

Conclusion : The results of this study indicate that endovascular GDC treatment is an appropriate therapeutic
alternative in cerebral aneurysms. However, the rebleeding by aneurysmal recanalization or regrowth is a
major limitation of GDC treatment. Follow-up angiography and further technical improvement are mandatory

to overcome rebleeding.

KEY WORDS : Cerebral aneurysm - Endovascular treatment - Detachable coil - Complication -

Rebleeding.
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Fig. 2. A 70—year—old woman with Hunt—Hess grade Il subarchnoid
hemorhage (case 26) A : Right intemal carofid angiogram before
GDC embolization demonstrates a small pericallosal aneurysm. B :
Pastembolization angiogram shows subtotal occlusion of the
aneurysm with remnant neck(arow) and preservation of the parent
artery patency.

Fig. 3. A 63—year—old woman with Hunt—Hess grade |l subarchnoid hemorhage (case 23) A : Right

vertebral angiogram before GDC embolizatiion revedls a large basilar fip aneurysm with wide neck.
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fig. 1. A 66—year—old man with Huni—Hess grade | subarchnoid
hemorthage (case 25) A : Left internal carotid angiogram before
GDC embolization reveals a small aneurysm(arrow) arising from
qnieriol communicalfing artery. B : Postembolization angicgram
ows total occlusion of the aneurysmiamow) with preservation of the
Gnferior communicating artery patency.

B. C : Postembolization plain radiography(B) and vertebral angiogram(C) obtained in the lateral
projection demonstrate incomplete occlusion of the aneurysm with remnant sac(arrows). The
aneurysm is incompletely occluded because ihromboembolic complication is developed at boih
oroximal posterior cerebral arteries during procedure(not shown). D : Postembolization vertebral
angiogram shows preservation of both posterior cerebral artery patency after intraarterial
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Table 1. Summary of GDC treatment of ruptured intracranial aneurySms

Case No AgefSex  H-H grade/Fisher grade  Aneurysm location Size Neck  Occlusionrate  Complication  Gog

[ 40/F L BA tip large  Narow Subtotal PAO TR
vl A49/M /11 P—com Large Narrow Total None GR
3 57/F V/II BA fip Small Wide Subtotal None 5D

4 20/M VIV AICA Large Narrow Subtotal RB 0

5 64/F V/IV PCA Large Narrow Total TE MD
6 48/F IV/IV PCA Small Narrow Subtotal RB D

7 b7/(F VHII BA fip Large Narrow Incomplete RB D

8 49(F 1IFall SCA Small Wide Total PAO D
9 35/M 111 VA Large Wide Incomplete None GR
10 45/F /111 BA tip Small Narrow Total None GR
11 A4/F 171 SHPA Small Wide Subtotal None GR
12 39/F L A—com Small Narrow Total None GR
13 46/M ril PCA Small Narrow Total None GR
14 69/F IV/1Il OA Small Narrow Total None GR
15 42/F /1 SCA Small Narrow Subtotal None GR
16 A4 /F VIV A-com Small Wide Total None D

17 29/M /1 A-com Small Wide Subtotal None GR
18 43/M lirall OA Small Narrow Total PAO MD
19 39/M /1Y P—com Small Narrow Subtotal None GR
20 45/F 1117111 SHPA Small Narrow Total None MD
21 43/F /I A—-com Small Narrow Total TE GR
22 62/F IV/III BA tip Small Narrow Total Pf D

23 63/F /1 BA fip Large Wide Incomplete TE GR
24 26/F VIl Pericallosal Srnall Wide Total None D

25 b6/M 11 /111 A—com Small Narrow Total None GR
26 70/F 11111 Pericallosal Small Narrow Subtotal None MD
27 79/F VI A—-com Smaill Narrow Total None V

28 73/F [ A—com Large Narrow Total None GR
29 76/F LIFALl A-com Small Narrow Total None 5D
30 6Q/F I/ P—com Large Wide Incomplete None GR
31 a1/F VIV A—-com Small Narrow Total None D

H—-H grade : Huni—Hess grade. A—com : anelrior communicating artery, AICA . Anterior inferior cerebellar arfery, BA : Basilar artery, OA : Ophthalmic artery, PCA:
posterior cerebral artery, P—com : Posterior communicaling arery, SCA : Superior cerebellar artery, SHPA : superior hypophyseal arlery, VA ! Vertebral arery
PAO: Parent artery occlusion, P : Perforation, RB : Rebleeding, TE : Thromboembolism GOS : Glasgow outcome scale, GR : good recovery, MD moderale

disability, SD : severe disability, V : Vegitalive, D  death

Table 2. Summary of GDC treatment of unruptured intracranial aneurysms

Case No  AgefSex Presentation Aneurysm location  Size(mm) Neck  Occlusionrate  Complication Resulls

5+ b4/F Associated aneurysm PCA Large Narrow Total None -

32 76/F Incomplete clipping P—com Small Narrow Total None -

33 4 5(F 3rd nerve palsy P—com Small Narrow Total None Improvement

Associated aneurysm SCA Small Wide Fail

34 51/F Headache OA Small  Narow Total None Improvement
35 44/F Incomplete clipping A—com small Narrow Subtotdal None -

36 52/F Associaled aneurysm OA Small Narrow Total None -

37 21/F Incidental BA tip Small Wide Total None -

38 52/F Associated aneurysm BA 1ip Small Wide Subtotal None -

39 38/M Incomplete clipping A—com Small Narrow Fail None -

40 55/F Incidental BA tip Large Narrow Subtotal TE MD_

* Same patient with conlialaleral ruptured PCA aneurysm described in Table 1. See Table 1 for additional abbrevialions
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Table 3. Hunt-Hess grade and Glasgow outcome scale in 31 emboilzed
patients with subarachnoid hemorrhage

Qutcome
Grade Total GR VD ) v D
| 11 Q ] 1 0 0
Il 7 3 2 2 0 0
|V 5 3 0 0 0 2
V 8 0 ] 2 1 4
See Table 1 for abbrevialions (p<0.05)
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Fig. 4. A 43—-year—old woman with Huni—Hess grade Il subarchnoid hemorhage(case 21) A : Left
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dslol middle cerebral artery. C : The occluded middle cerebral artery is immediaiely recandlized
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Mmagnefic resonance image performed after procedure.

fig. 5. A 43— —vear—old man with Hunt—Hess grade il subarchnoid hemorthage (case 18) A ! Left
femal carotig angiogram before GDC embolizalion shows a small aneurysm{arrow) arising from
Oehihalmic artery. B,C : Angiogram(B) and plain radiography(C) after insertion of the final GDC revedl
lofal Occlusion of the aneurysm, but the distal part of final coil is profruded in the parent intemal
corolid artery(arrows). D : On brain magnetic resonance image performed 2 days after the
*Mbolizalion, acute cerebral infarction is occurred in the right anterior cerebral artery teritory.
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