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Usefulness of the Simulation Using a 3D Printer in the Cerebral Aneurysm Surgery
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Summary: Recent significant advances in three-dimensional (3D) printer technology would be expected some gen-

eralizations in medical field. At our clinic, routine 3D printer use has provided a powerful diagnostic tool; it has, in

part, helped us make more precise diagnoses and determine therapeutic modalities. Digital imaging and communica-

tions in medicine (DICOM) data were transformed into 3D images using a conversion software (OPT, Co.) from

which acrylonitrile-butadiene-styrene (ABS) plastic aneurysmal models were generated. These silicon-coated models

were allowed to dissolve once pseudoluminal organ models were introduced for practical simulation assistance to fa-

cilitate knowledge regarding the method of application of aneurysm clips and coiling techniques.

In aneurysm surgery, it is essential to know many possible treatment methods according to the individual lesion

shapes and locations; however, in most cases, preoperative simulations do not surpass the scope of imagination.

Models made using 3D printers facilitated an understanding of 3D vascular structures. Therefore, these 3D simula-

tion techniques proved advantageous in the clipping or coiling of aneurysms after constructing pseudoluminal organs.

However, reproducibility in the 3D printer method is occasionally limited because of some changes such as arterio-

sclerosis or other vascular pathological alterations.
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Fig. 1 An 82-year-old woman with a growing right middle cerebral artery aneurysm. A:

Three-dimensional (3D) computed tomography (CT). B and C: Acrylonitrile-butadiene-

styrene (ABS) plastic model generated with a 3D printer. D: Arranged view transformed to

3D stereolithography (SLT) data from DICOM.
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Fig. 2 A: Pseudoluminal organ model after silicon coating. B: Simulation technique applied during surgery. C, D, and E:

Views during surgery. It was useful to select the clip blade length and presume the width between blades when the clip was

open; however, a section of the M2 artery was supposed to be obstructed when a lip was applied according to the simulation

technique. The clip was later applied appropriately at the best position, as sclerosis had advanced further than expected.
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Fig. 3 A 39-year-old woman with an aneurysm at the right anterior clinoid process. The

lesion diameter was 16mm. The right carotid artery was cannulated to secure its circulation,

and a clip was applied after suction to decompress the aneurysm. A and C: 3D CT scan. B

and D: ABS plastic model.

RERIER

AEB 1 (Fig. 1,2) @ 82 2CtE, 2009 4 £ 0 4RI EDIR

I A a8 L wa_-fr-_rl N fjg 2013411 H
FHEEZ ) v E»r Filr b 7 itz 3ap 7 vy —EF=F I
kL”ABsmmivwvb wah ) ayEFIEFER

Lz wEryiyialb—3ar#iTor e Lk
BOIRMWAL SRV E b, Y 3alb—2ark
OMEE DB - 72,

$EM 2 (Fig. 3,4) © 39 g2t i
PNEEBhIRA. SR o
U R4 Hir"?’ fiif7 L 7=, WAL A 5 @ anterior clinoidec-
tomy Dffffi s 3 2 b—3 3 »3MHEIMEESLEIIRE & o
EE RS A -0 Th-72.3D 7)) » ¥ —EF)
VIR & WhIRIET & o o3k 7’)‘“1:{= Cdh -7

SER 3 (Fig. 5) ¢ 63 e ictk, Jih )\IMJJIJI&-J';:; 7Y v EY
TFoa3Ilb—=2arOo ABSHIRET VB LU RED

ZizTHEE s

) |+ suction decompression HTy

VaryerFba ik L7z, B & POk (M2) 2%
F LTz 3D 7 v ¥ — 2B B IR R A

(153’) f;.
S 4 (Fig. 6,7) - 51 e %, INMICHENIRE. ABS -%%-ﬂi'ﬁ%
FLEPWilith~f 70 5F—F LD oA TR LD

VARBNIZIT ) S T E A, e O /—'E'rlbfrmb‘t
A TF—TFNHEOY I L—a v, hTF—TF
Lol E 2 73 4 ETHHTH- 7.

z =
TaEhiRaEFana k& &, IR o & ofrER 5,
T—=X 7T T, B, T4 ARZ)y TOMERL:
AN E L, WA R s oy TR E NS,
AR LSS Mo e % X F L ¢ 3D Ei{EAT— ik b 2
PUTTEZIN L L D IEMEIC A D, 3D B8 % Ara Diim e LA
PHRT A EEM S I alb—2arEffoTnal



(53) 155

Fig. 4 A and B: Surgical views. C: Simulation of the anterior clinoidectomy. D: Postoperative 3D

CT scan.
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Fig. 5 A 63-year-old woman. The left middle cerebral artery aneurysm was clipped. In such cases when an artery and

aneurysm are adhered, the 3D printer method provides somewhat obscure pictures because of some consecutive model pre-

sentations. A: 3D CT scan. B and C: Silicon model simulation was used in which the aneurysm and middle cerebral artery

were severed. D and E: Preoperative views.
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Fig. 6 A 51-year-old woman in whom a basilar artery ancurysm was incidentally found via magnetic resonance angiog-

raphy (MRA). Thrombosis was achieved by the coiling method. A: 3D CT scan. B, C, and D: Views during interventional

surgery. E: An equal-sized ABS model provided a 3D shaping technique assisted by microcatheterization. F: A microcath-

eter was left in place after generating a transparent silicon model. G: An aneurysmal thrombosis via coiling was simulated

with a discarded coil.

Fig. 7 A silicon model and an intravenous drip tube are con-

nected to simulate an ancurysmal thrombosis via the coiling

technique.
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