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Abstract

Mini unruptured intracranial aneurysms (mUIAs) refer to unruptured intracranial aneurysms
(UIAs) with a diameter < 3 mm. There are no clear guidelines for the management of mUIAs.
Prophylactic surgical intervention can avoid the catastrophic consequences of natural rupture
hemorrhage of mUIAs, but most of mUIAs will not rupture. At present, no matter what kind of sur-
gical treatment is not absolutely safe. This paper reviews the literature on mUIAs in recent years,
and according to the natural history, epidemiology, and the advantages and disadvantages of var-
ious treatment options of mUIAs, evaluates whether mUIAs require surgical intervention.
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1. mUIAs IRITIRFEFBRSE

LY EAL <7 mm 875 20 kR AR XU ARG 1] (E kI 0%k R B kR BT <5 mm [2].
T Z IR BIP JE R mUIAs .

1.1. mUIAs R ITIRE

NHEH A S KR ) R A2 280 3% [3], DAAE MBI FUHR PR Pt N Bl kIR A 260 1%~2%, 29 5 R
PRI S fiz HE ML 80%~85% [4], BHA SR HORIIARWI gD A 2 A F, A I JoREAR B kI8 (1 45
OB ERINE]. PR TR B 3 R 7E N IR ZEAE 1%~5% 2 [7][6]. H A 93%UIAs BHiE <10
mm, 66%E 1% <5 mm [3]. H 50%~80%I1) UIAs ANEEZR[6].  H A AL AN 3 ik it 50 R A i 2
P4 21 ik 98 [ Bt 7% (International Study of Unruptured Intracranial Aneurysms, ISUIA)F 5 % BH, 7EATH UlAs
t1, B4R <7 mm i UIAs 23051 &5 62.0%F0 74.5% [1] [7]. B P9 AET L3 MR L A% (M RA)FHEE, )
JikIRE RN 7%, Feh iU INET kIR 5 40.7% [8]. Gupta 25[9141 Lee 25[10] % #K3E, M/NshEkI& & BTG B
kIR BB 2 TY%FH 15%. T 3 020 kR A 2 IR P v A% DR 35 A B WO . T AN s iU, AN R AR A
FALFEIE IR RS [11] . Bl PR Ik o0 JI5E R Ji i 22 VRS 1 22 WL(2:1), 50~60 % N K il [12] . {HA
WHEVNEAE <5 mm RISk < 50 2 MR XU 35 1 n[13].

1.2. mUIAs B sE

PEIRIHE , 151 P4 B KR AR 43 0.95% [13], B A2 <5 mm {1 0.5%, E.4% 3~4 mm (14 0.36% [14].
Morita ZE[15]8F FL R IE H AN EAE < 5 mm 1930 BB 78 K b s kORI i 22388 30 ik 1 S A5 284 26 53 31
4 0.23%7F11 0.9%. ELAE <7 BhlikJa i A K AR L 2 [RIAFTE IEAH G OR R[16], AR € Bl ik 22 3.1%,
A€ B KR AR %09 0.1% [17]. Chien ZE[18]8F 50 K ML ELAE <5 mm BkJE MG K %08 5.10%, H
% <3 mm ZKE ER K2 11.64%. Wermer 58 A [19]#kiE, EAF 1~3 mm M3hIKEERD 1.3 )5
8.7% I KB . LM —REEMT RN, B <5 mm 3 liks BE U A R A K SR A 551
9 6.0%7#1 0.4% [20]. Sonobe Z5[2114RIE | AN 2 AN KA RIS KR I AR 2 0.34%7F1 0.95%, 1
NS BRI AR K RO 1.220% 1B 24 5% 0.23%. ISUIA B 784 ELAZ 2~7 mm Bk 5 F R E, 1
SAH A5 SAH 5 52 (W RTTE A s B 7378 0% 1.5%, S5 fEFR S kIR A 2.5%F0 3.4% [1].

2. mUIAs BI3&5T IR
2.1. 1RSFIBTT

2.1.1. BEiS
B4R <7 mm SR EBRERMT 1.0% [22], B, X FEEES <7 mm HEE, B2 AH
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FERTIRTT B IR A VAL SRR KNI S AR [13] o BhIKRE 0 A6 K RN 2528 4k mT LAAR e () T30 2 ik I
(RS, A K Bl ke il S X 2 e e 3 BRG] 5~55 5, TR A A 9 2 1 Hh AR 40 B 7 JUA ) s kol 2 75 AR K
AR T 2B BT ARTH[23] [24] [25]. {H7& HATXT mUILAs T 1) 8 2 G BRI 1 43
2R RS [R) LA B VP AT 21 kg A R0t 2 XU ) e RS AR IR S A B il . TE— M E R, i
B EA <7 mm SR HEATAABEYT . BTG 10 45, 5 4EA 2 FEREENT 5 EL 4 i 59%. 8.5%. 21%#1
12% [26]. & X /Nl K i a2 2078 15 EARK > 1 mm [26]. B RE I & 52 (MRA)
B <T mm R i B 15 773, RO B BEAN T K B AR S B AN I I R [27] . {HJ2 MRA TR
Hor Ak /N By Rk R R /INBROT A REAE BB N AR A 7 T BBUBR PRI [28] 0 b4, MRA B BH 4 1T i 757 227 ek s 1f.
B ARBATHN . SR IR AR IR, I8 B B IR e AN i) S kR A K, HER AT
T Bf ) W B0y RkoTRg 2 7 A 5 ME R [29] o PR AR Hp i3 — B2, Mg SR OB 7). KHAKE U1
ZUF AR R B GERESE, T B AR AR DL sl BRI 2L R mT RE P, AN BN R AR A AR I RFAE,
AT b o} 535 58 B kTR # 75 MARAGAL B

2.1.2. ZA¥ETT

BN BUFD NARFR A 5T B 25028 B, 08 9 R 2 Pl 9 B ORI T A 3k Je A 2R 1Y) DG B2 [30] » BT ] DL
MBERR P 2. BEFRA, BT R DUAR BR YRS 2 kR A KRR IR 3428, IX AT R 5 e x 20 kR B () 47 ¢
1F A 95[31] [32] [33]- Zanaty % [34]7F Neurosurg | & & SCE ) Bl &) DT AR R 55 35 B 20 ke 1 26 K g o
Hasan Z5[35[ffF T ISUIA [I%E, X 1691 4 A Mk ZLT P Sl ke &3 34T 7 RS MERE 7, b ATHRYE 58
220 FikTR A 28 KB P ] ) DS AR PR A58 20 A 7 ke DR S s b I PR XU, 95 213 44 TR P xof R L (R IR
B[ =] DS AR ) B ) AT LL A, 4 SR Wi A AR FH B = DEAR > 3 IR g i AL 35 Lk 0.40 [95% CI =
0.18~0.87], XFHRZIIL 34 LA 0.80 (95% Cl = 0.31~2.05), 7E LR fERRRK M, 5 AR FH Bl =] TR
AL, A B R IR T R UCAR > 3 (it 82 Il ) L% 2.2 P2 IR(OR = 0.27, 95% CI1 0.11~0.67, p
=0.03). #R1, Pottegard S5 [3L]HEMIATIA(<3 /N H ) FH Rl =] DU AK 55 50 ik e A 288 RIS 38 A7 5K« AF 78 B,
b T 2 24 mI i 48 i — SR SRR A0 ) 5 4 R T UL B v P R A AP IR - o 4 R R —
AR A B 2 BUEAE FH R AR P B2 [36] . T S50 1 i 2 kR B A Aty T 2R 254 LA BR3P AE L, mTBAR 1k
KRB L[37]. 4R, Bekelis Z5[38]KF 28,131 44 UIAs & BN/ St yT 25436 7 LA A-AN T T 25903R 77
H, SRERMTTRAANICTREAL, EARERERSI R RS . Rl — TR R A3 T
FIFERISE 391, BRI UCAR, My T 22593697 Bk #2&  T BH STk Re AR A R B A 3 ik g A 2 1) JRURG o
HEHRIER, 56%1 KR 2R LSRR K BRI 1 [13]. E JEIEH . R ALt UIAs %
ZUFEIS R 2R [5] [71. BhMR A K AN A2 Bl kR it 2L i — FE G TR 3R o X PR 2R 290 42 75 R B A 3 ik ol 34
AR 16 75 EE 3t — Bt o

2.2. FART

BB, SRR RIET R BT 60%, H KHE 7 BAEE AR A T REB A [40]. DRI SbRR B 2 1)
A HNRHEE A SR mUIAs 34T AR TF-Fi[41].

2.2.1. FFERMIRATT

PN AN B BRI (A /S BT . JRBSE, AT AR BAT R I A, AR R IR S A AN 4
TR AR 2R HH L A AR I % 2 S I A A 2 B EUR KU H[42] 0 75— T [ PR 7T R B TR K
P mUIAs 1584 I ZE RN 98.2%, AET 3N 0%, K AMEMHIEThEEB IR I RIER N 2.7%, Kb sz
i 25 KA P Bk ML BRI 3h koRd i T AR e P 0 e A0, RS AR DhREB R 1 R A N 6.3%, L
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FREE Tl e B i 1) SR SRR S A O T R 83, 42 0 T BRI Bl ik Tt s 1) 2 ik 8 [43] - Bruneau %5[43]
X} 183 HI 2 e P . XA HL st B AL 2 mUIAS B35 IR BT RIEAT 20 4T, 56 A1 ZE 2808 98.2%, FET %
0% FH 7k AVEA 28 T REBR AT K HE 280 2.7%, HITIGFA B0 ka1 A8 20 30 HikRg T R 5 10 HH I e 48 T Rt 1)
RAZ5 T 3.9%F1 45.5%. IT4E, Kiran S5[4413H T — o EaR, Aol A s ks Jerl TP AT R
SN S BKIRE U FLA), AT F XU H AR 2 141 40 M/ INsh iR, A G 7 D& 52 39 ANshikiR 76 4 14
%, 1 MBI RBUR T, FAMIKIE TR AMBIRE N 0%. SSANSE[45] [l 14 43 47 8 AR iR
IT I 24 BIA/NBN kIR S BRI R Bk R BB U BERE, AR B ARG YT WUk RO &, B RE
P FAR I A, DL s B VA R A R TS R 4746

2.2.2. MERANNEFT

NI EATO . Rk, AR, BN T AN B8 S ZEIRTT 72 [46] . ELIILAE A NIRTT I
ANERRRE B AROR R, i 2 AR T M AR IR o TR, i P DAE SR s A R, ™
R T R PR R U A AS B A AT RE I BN IR [47] o 26 — AR IN BN iR L R TT R
WA BN T AR IR RN 11%, BRI R 5.2 £5[48]. W& FAREIMKE AR, B/, B
SR B ot X —BEIE R T 1% [49].

2.2.3. B4 ER

AL 5 5 P 4 FE VR YT B R i R B L6501, 2011 4F, Hwang Z8[51tH AR T —4HKT
FUNSIRKIRE A NIEIT IR, AR EIR, 20 BRI P 1 61(5%) KAER G R, FARE
B BUEEIN 0, AL T MXTEAERIT R IEH, AR M R IR Al 3 [ ke ZE mUIAS 2 3T,
A5 Sz RIS i SN KR P E R > 90%, HIFEI 82% [ B E L R ThRERIF, 6 MHIREEMZ RS
IhfE B AFik 79% (95% CI, 64%~89%) [52].

224, IEHENEEEIIRE

P NN kR L &R A /D TR BE SRR T S TSR AL, BT RMEE B 48 K [53]. A
TR H LS AR B o [ P PG R 1) S AR AR 22 o L AR AR T AT A i P S 4% E (low-prrofile visualized
intraluminal support, LVIS)& —Ffr 2 MmNy B BZER B R, M2 4E, BA RS, it
AU RE P, 3 AT R0 Lk /) () B0 B 5 o B R B bk . 9 B R SR IS 43 S T BB [54] . ERAREUE W
RE B EEG LM E R 2, (HBCESZ LRI T ShIkR BT 45 32 s ik A i m] REdE DL FE 25 5
TR AE[55]. — WXt 9 MFFCIZERE TR, LVIS A IT I BAR T ARM eI K E R EF A 6.5%,
MRS R AEZ A 4.9% [56]. FHRBEE[S7] B34 LVIS 4840 Bk ZE 1K 36 191/l P A% 245/ 30 ik g
BEMIERTRE, ARJ5RIZE R 7R, Raymond 704 | 242 %€ 83.3%, 11 ZiA2 %€ 13.9%, 111 i858 2.8%,
eV 5~12 A H J5 mRS 4> fow, 043 33 1, 14> 2 i, 2 43 1B, BEVFHARITEAET B, RIMH LVIS
SCHR A B P P A 2 N B KR RS ST A OB AR FE SR, PR IR R AR

2.2.5. M S @%E (Flow Diverter, FD)

2007 4, Cekirge /2 Moret 7R tH S #H Z SMBHFIMZE /e N2 BB IR 41 1 I 5 ) 25 B X — T 1)
BRI R[58]. HATE AR 2 1 =i w23 B 2 Silk 48, Pipeline #2223 B A Tubridge i
S % E  F A Pipeline A2 2E2%5% B AT Silk A H FI6T7 mUIAS 15 15 10 2 230 AV ) H RORE B2 IE 52 [59]
[60] [61]. Chalouhi Z5[62]1# | Pipeline 44 %&%% B £ %€ 100 I E 2 <7 mm [IshikR, 85%5¢ 4 ak )L T 584
P 2E, 5T ARA 50 3 RO R A2 9 3%, 4516 T Pipeline ke 2255 B HA I ik /D AR P 28 5 s 2540
Tubridge L5 7] 25 B RY & JE T i A 3 & 3 th o B 3 =R FIHT AL FD & 45, Liu 55[63]8%2H Tubridge
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M9 S 170285 B AT E 2B kR R RTRE T 2 FR O BE LW TR 7T 45 2 7R, Tubridge JAI7 ARG 6 A 5
G PR FERIK 75.3%, 035 T SO SR4H Bh o 3 Bl A ZEZH 11 24.5%, LA LL AN 9.4 (95% B 15 X [H], 4.14~21.38;
P < 0.001). F%E[64]1E 84347 A Tubridge ML S 7025 B 1697 10 139 4153 (3t 143 AN 4 3l kIR,
X G IR B A8 2 REEAT A0 AT, RIILAEIRTT Pl N B KR AR BN 28 s FRARCREZD, IR PR B FH 42 42
5. i LPng, M-S s B A A AN IEYT mUIAs i R —. B H HT ML S s B AL T8
BB Sz KA. RE M SI0 B S8 . AR I 5 1) 355 B oy Sk — Lo AL G L A H AR A 28 B IF K
i, 0320 vt i S O 2% S IR RS AN AR S AR R B kR i 3R [65] o 3t ity S5 M 1f R R A A 3 kR ) [+
SO, AL T B -5 00 7 /I8 A SR A 2450 ¥ A P Rz i 2 Ik £ 1 0 U84 Ty ek 2k R [65]. R4
1% EFEAR G KAELEIRER KR, Je T oF EHUBLL i 3h /)% b ow, EEN FD JER A &
i, $eoRtE FD BNGRUANAAES RSN 1% 5 A T i (B AR IR, HAPT v v e
FEAR G B R S LENLHI[65]. ARARE H AU PN YE YT mUIAS 38 75 22K & I B AT RS0 SHIE B = P €
RAVLIFRE »

3. B4

eyM=A

B R AN NEBORIREE, 8O (0 TR B ROAE IR PRI AT P9 2R 2R Bl AR A 21t oK
mUIAs & FARGTT IR TRFIEE, H ATV 3082 BB Z AR HAT S0 s o X mUIAs ([ B R R
ARH, T B AR AT S BN SR SAH AN NSRBI S MR ShbkoR 7 B AT S ik
Je it P S R R S IR TR 3R, DA T TR IR AT PR e o

&5k
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