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Abstract

Supratentorial hypertensive intracerebral hemorrhage is a critical emergency in neurosurgery as-
sociated with high mortality and disability rates. Minimally invasive surgery combined with image-
guided navigation has become a treatment hotspot. As an open-source medical image processing
platform, 3D Slicer enables precise preoperative planning for hematoma localization and puncture
trajectory; however, a systematic comparison between neuroendoscopy and burr-hole drainage as-
sisted by 3D Slicer is still lacking. This article provides a systematic review of the existing evidence
to compare the two procedures in terms of hematoma evacuation rate, operative time, hospital stay,
neurological functional recovery, and postoperative complications. Current evidence indicates that
3D Slicer-assisted neuroendoscopic surgery is significantly superior to burr-hole drainage in hema-
toma evacuation rate, and also shows advantages in improving postoperative Glasgow Coma Scale
scores, enhancing functional outcomes, and reducing the risks of intracranial infection and overall
complications. Nevertheless, neuroendoscopic surgery may require a slightly longer operative time
and higher technical expertise from the surgeon. Burr-hole drainage is simpler and faster to per-
form, but its hematoma evacuation efficiency is lower and the risk of rebleeding is relatively higher.
Most current studies are retrospective in design, and high-quality randomized controlled trials are
lacking; moreover, whether 3D Slicer assistance provides independent benefits remains to be vali-
dated. In conclusion, 3D Slicer-assisted neuroendoscopic surgery appears overall superior to burr-
hole drainage in terms of efficacy and safety for supratentorial hypertensive intracerebral hemor-
rhage patients with moderate hematoma volume and acceptable consciousness status, but future
multicenter prospective studies are needed to confirm its long-term benefits and optimal indica-
tions.
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e U BB AR L B 22 R S o B S Bl AL SRR (BLAE SLAAE 17 2 Rt WS 51 AL B PR RS ) R
HERARRIAE Q05T 2R, B MR BRI P i XS, FLARISOAR Ja s R e sk
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B ARJEME IR A B ] L2 B2 7 AR T A S0 5 4l AL 51 R [2]-[4]. 2A10, 7Ef
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3D Slicer &M BEALIIEZRIBALE &, SRF2HRERARE . =4iEd. Wikl LT
REFIEIRIZEINRE . ILHR, HAEMPZAMRIIUIS AN T H 352, JCHAERN AN 67 R Lt ARy
L. FEMAENGT AT, 3D Slicer Wl BB FtE 7 RIBR A2, Gt (i E B REIX 5 s fER AL
A, AT RS SR, Sem R Iha, s8R RE(6]. BT, 3D Slicer il T A4
LN BRSO MR ER R . i HE T AR R I BRI AAE AR, o H R AF I R AL AT [7] -

HAi<T 3D Slicer HfiBh MW B S LSRRI % L HICH K735 % et Mk = R 1E T
i, AW R LRiR, A b PTRR AR SRR AR s Thaetia . A Bei 18] R R AR S 7
R, B NIRRT IR, FHES RS HERL G 2 SR R -

2. 3D Slicer FAREMZIBHIN AARIER
2.1. 3D Slicer RO IHEE SRIERE

3D Slicer &SP ST 5 TT AL T &, BESHS CT. MRI S8 U 5 (MR 1Ly
R FE 0 = AR R, AT TR AT R P S0 AR PR 8], ERL O TR LR B ). =2
Fa. AR BRI R T ARRSE, RES I RISl . AR Rk 2 1A % )
[9]. BRHHRAE R A, EARSLS T, P AR PR R ) TARARE, LS Tz Bl
3D HHLAE GRS . JEAh, 3D Slicer AT 15 3D fTEIHAL &, AR T ARSI, SCBA 15
s, A R E R RO ), MR TR BRI [10]. BRA B, ST b i = 4
BURTE I % ARG B I 5 o 5 L R D A 5y T LA BT MO P S v e b, O P et
% R B[]

2.2. 3D Slicer FEIMZARAIFAREE

TEMZENEEFAF, 3D Slicer EZEH T AT =4E T MALRIRI S AR FAEHES 5 8 BFEARATHAL
BORFSNIAE, T E A I e Bk IR ST AR TS, AL R O N B A B2 5 2 R0, s A B I A
58X [12]. 454 3D FTENSREDCH FHR S, EFARPLB @, 4554 B br X . e
B EIRBARA IR EAR T, ZBRPAIE L] 4 5 TR A 38 TR F B AE(E 0[13] [14] #Ah, TENNEE -
JERE s A, T 3D Slicer MAEAHE “ 4 IRAL” FRINI A, WA OB M %R X, J8b H IR
HIE T BENHERPEL5].

2.3. 3D Slicer 3BIEFLS RAVFIAR K
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ARt Mg > FORE AR R A AT, ARG I ACRE R A R 25 PR 16] . tbAh, Z5GHEVEEL
5175 Ak, 3D Slicer W BALA G UMATRAZIL, NIPAGHAF 2R AR KIE[17]. STmE,
3D Slicer i F2THAFTHURI IS HENE SR P ERAE RO AT R, B350 T B FLS IR I BIE 5 A Rtk

3. AFMARRBITHRTEE 4
3.1. ImphiERRZERTEE

I B B 22 VRS HICH FARYT I AR Rz —. 2T 7—8ER M, 3D Slicer fBI#H£E N
BEFARLE M ANE B 07 2B R TG B R E LR AR . — TN 815 BIE:Z fiE i fLE Nt F
REE R Eor, PG RIL 92.3% + 5.1% [18]. b4k, — I Eb4k 4 it i i R (EIHR) 5 %
G AHPD) AT 7T KB, W B I iliE R 2 86.00%, &2 m T FRI4LK 73.00% [19]. HAWF IR
1, 3D Slicer % Bh 8 N B AL I IS BR 2N 92.7%, 1AL ST 4N 87.6% [20]; 7EHEEKTI X i, 3D
Slicer fihth & N BT ZHIH R % 90.0% + 3.9%, 23 = T4l 82.8% +4.9% [21]. &M 7R SCRF 1%
Zhit, 2n 3D Slicer fli B £E P B3 75 BEATLX R 70 Hh I i i B e A 35050 22 (SMD) ly 1.34 [22]. AHELZ
T, BiALEIAAR BEEAEREE, (HSZR T 51 R UE ) RS AR 25 E T, I o 253 5l A1

3.2. FARMESHIEREREYE

FARB R EARAMENELESH . ZH TR, 3D Slicer HiBh #0285 F AR LES0 50 F AR 7]
HHEERS . R, HRAigifLsIRMHE, MENETF RN A TR K. W—IF e, MEnE
HF AR EEK T REFFRIGIRA[23]; 55— LA £ P9 45 5 1 58 18 2 3 5| 7 A AT 70t 8 B4
2 WELH T ARIF A EK[24], IXHoR, U HHEE N B 70 RS HETS BRI 5 T 58 AR 3, (H LR E D IR B
Xy WARBEHARERR . MELIIMAPR T F R B E, HBAEE v @R, JCHEH TIREER B
S AEL R PR T
3.3. {EBrRtEXTEE

A 5 B 1) e e 6 25 A i R RS P R =97 WU o5 RS o B TIE 95 3 3 52 5 3D Sllicer fi B £t iy B2 n]
B A EAEBER 0] o — TR B BRI 70 BoR, SN B AT AR ) 16.73£2.38 K, BEME T1E4F
FLZE 1Y) 20.4 + 4.6 K[20]. 2RT, fE B LM A N SEFL MBI g, AR 2 R AR BE,
MER= 3D Slicer i B4 N5 3D Slicer % Bh&4 FL 51 IR AEAE B I 18] b 1R Sk ot <k v o & b e ds
3.4. MEAThEERE SimATEXIEL

T REMR B S A TS A2 VPN AR e &7 U B 48 . 2T 7L 7R, 3D Slicer 4 Bh#H1 48 1 52
TESGE M ThREVE 2 FI 32 mn R I BUE R 7 AL T8 L5 . — BRIt 7 R B, M NEAREH 7
FAGhr B B RV 4>(GCS) B i, A S 3 4N H R AFTE 2 (GOS > 4)iA 83.3%, i 3% 3 T 47 il 51 i 41 1 61.5%
[2]. AJG 14 MBI FMA & SS-QOL V¥4 75 i % $2=[25] . Meta MR, #h&e N aEF R AT i 24 038
RUIFThRES: 7 I PR AE TR [4], (H M MERR R AT REFEIEME— I B B IR & . SRS, BUE IR bR
T-37 ¥ 3D Slicer ffi Bh 28 Py BT 5 (8 HERR 22 Thie Wk 52 RN D40 ozt 9 26 3% o 0 T S LR 34
4, AMARRNHR XTS5
4.1. REHEELXEELL
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HiRe —IAN 9 WFEHI IR Meta 74T o, S5/VE EIPALEMFARMLL, #hansia T L
HICH 7] &35 [ IR S5 E AORE A A2 % [26]. BEAh, FET 1827 I ) Meta 23T iE— 245, TCIRERENL
EAEARBEHLI T, A A BT AR RE 25 PRI A O UL [22] o e BB ASE 2, £E 3D Slicer i
B NS 2 BT AR, e MR E AR M. M2, J&F 3D Slicer fiBhEfLE IR A AT %
IR BOVE IR, BT TR ER R HO AR AR wT RE ey TR N BE . Bildn, — J0URTE Je 4 th A 22 P it
YLAE TN IR GLAE BRI SOE T AL T RIS [27]. ZREKE, RE R FUR B 3D Slicer %
BRI AR, (EILAG RS R T SRR 28 P SR B ARE A T ORE Uy T SE B AL

4.2. AT, MARREFENHLENIELESH

FERAAIFRAES R T, T P P AT P S SR PP TR 2 Ve SRR b . 22 TUE T IR I 28 TF
FEREAT T WA — TN 2722 ) B F IIZE R0 TR B, APt B AL AR5 7 H i S 86t 2 1% T3
€ 1) 27 R (SA)AL[3] . X PR FE BN AR A BB LU, PR Pa B mT R Ll SR 20 2 ) 51 At 58 A5 R4 s 7
Hif . T AN RS, RN B ik 2722 GRS K Meta B[R4ty F2 Py B 4L il ) J
SR EAR T SA A, (HASTERINA, #£ 3D Slicer filh N SEii (ML N BT AR, IR R R
BRAG. fldn, —Igh N 15 BT H i B R 7L 2, SRA 3D Slicer M & WBEF ARG, AL
PR I A T B R ROIE28] . AHELZ TR, 95T 3D Slicer HliBAEL FLE1 R BB A IR YL B H i Hodhs
ok, SCEAHIT TG LA FLSI AR RIFARAE . Z8 EPTadk, 7RI 7 T, #hee AL T
AU R G AR RS T, fhee A B DT R SRR, T 3D Slicer (K5I AR g — 2D stk
SES R B
5. AMRHNBRRES $FY
5.1. ANWREISEF RERRE

FI < T 3D Slicer A Bh#H 22 8 585 FLE1RIGYT %5 b HICH RIELEIETE, 22 O [l itk BA A1 At 5 i
HO SRR AL, k= e R B T RE VB BRI (RCT) SCRF . AR 20 0F F BARHR & 17 4 48 P9 B A L
TR LB R LA D RE R T IL S, (HIE T AR e (5 2 fay SR A8 R P A 2
S50 A [29] [30] . RIMEDHITFEAAN T RCT, (HHFEARELWE D, HEMAWARRA BEIELS R, #
WSRO BN BRAh, ZEWETORTE IR BT S 7 FCRg & R Ut L, K # Cochrane fi fiy
RS VA TR, B R S i A S R A K ST [31]

5.2. NEAKEIHIR RIERIRESHr

BUA WU A R 225 I GEih 22 ik, HoRIRER 2R, Bk, BEERLREERER, AN
ARSI IX . ) AR RO B T ORI (8] B S 2 5 & P & A%, X9 mT RERZ I T 2P0l .
R, FAREBACMTTERZAREN, W2 NBENBREFE. BifL5IRRE WS RIS E 2. 3D Slicer B KL
LBeHETr (&, EARPLEAAENEZER. BE, SRMREXAG—, Fln “ RIFHE” AR
IR APEARR, SERREL ARG I Sa, BEVI RIS BTN 1z TS LA i 57 vk «

5.3. HEMRFENFWUSARBIEI

JRAE 22 U FUAR I A 28 A B AE LI B 2 A0 O ACRE P ) 7 T R B AL 3%, (BN PR T 3 S 0 A7
FEFL. AW FUAR H A P B T I8 25 PRI AE T2 8, T % — S8t Fe U R AL B B B 4 i 22 22 57 [32] - it
4b, 95T 3D Slicer 4 B T PR MBI AR A B LU UESE RO A PR, A — T [a] B BA S TSRt A
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HHAM R Rankin ER(MRS) A SBGE TN, EHRFEART FARGENIER 5 )Z i 8[33]. F, 3D
Slicer 4Bl e 5 BB RAINRE, ERICAEAR & ZR, Bz kxtk RCT KAk, tbit, K
INFIThRE ARG T M A R o S5 B &5 SR PR bR AR I A SCik P A ik, AR E B HTR S .

6. ARMHFTTESIERKRFAEIN
6.1 FREIRAFARNRISEE

AT 3D Slicer Al Bhf 2 ] 54 AL 51 IR )T H £ HICH (19 ECALHI 78 2 Dy [ml Bt itk A 571 s oo S
ST, SEMAE N MAEER R IF AR LIRS T R A L8, H RCT i AL, Rk
WEFERALSETT R 2 hote y HITHEYE . BENLN IR, DA/ £ e JF 5w b4 55 2. Bilan, NESICH %
TER—THER DT REMZ oty BENL. XIS TFBORSE . Bk s iR IT 7, 5 AL PPl A 22 Py B i i
THBRAAEL T AR AECR TR T 0 SRR e it ol R 7 8k e Atk LA UK O IZBORIR B oS s
UEAKHE[34]. LN, BEFTBCTHT5 75 IR A FRE, PRS2 M AR (>20 mL). A it 1) 7 (<48 /i) K
L AR (BT IX), DASG s NRERI . (A, N — R g5miats, WARJEMAEERF . mRS ¥
o BB RFUE PE 3 (GOS) IR i i A A R AR, FFIERBE TN A & 6~12 N A, AT 4 v
i A D RER B o WA W IR L SCIE RS . R AT GCS 153 K ML A B 25 T s Pl [ 7, 3 — 28
AR 16T HEIE[35] -

6.2. 3D Slicer FARMEBYER R HRIN

3D Slicer BAEMLIMIF ARG FATT RILH R N AT, EHMRARLE L i imPkil,
PEITHE R FRAEACTRE R K S 3 SR R B BOR il 26 AN 2 5 o NHESNIZBOR RITEAL BT, B S N 4 —
MR ERT AR, W —4E B E . FAREARBIL 0 U A AR PP I HESSERZ O 3 g, R4S & 3D ITEN R
WA ) T RARTHE MRS E . HU, ATRFEDXCIREE ST s “BOR - Bl - B — AL HE k2%,
WL EFER T PAREE ORIt AR R B AL. AN, BOKTIJT R4S 3D Slicer A i) FH ™ 4k
P, PR A, R RIS AR (W Dyna-CT)BUg 3R ILSL SRS MBS N,
B BRI FARREHERL 5 2 et

7. R

KA DA B R E IR R BT 7RSS, % 3D Slicer 4 B N #4255 545G FL 511677 % _E HICH H9J7
MG AT T R SR EKW, EMERZETTH, 3D Slicer HBIL N BT AR REMNR TH7L
SURAR . AR E I, MENEHARGEERTE SR F oSG R, B AEER 1 K AR
BIRRIN RER T BRI 2T H, MRS IFRRE R AR FAAE—ERZE R, (B4
W 3k SRR 2 N AR QLA B A 0 0 P B BRI S A SR R A . R HLAEREHE SAUHBL T, M N Ei]
B FERAE, Dt I AL SR A, R AR Ak Rt UG

Zx LAmR, 3D Slicer Flilh#H £ A 8E F ARLE MLMEFR R . WA DRIk & I FIAR M 22 4 M 07 T R AR R
FHREALBIRAR, JoH XS T M b R KT 20 mL R I A1 7E 48 /NI IRI%E - HICH B3 RO B35 34
FRZE N B AT E T 18 1.9 /NI Y 22 4 RO TE BR 2 68% I, HLRJE 1 4E RIUFAIZ T RE TS (MRS 0~3) %
Alik 42.9% [36]. [Rltk, 7EMLAPA BRGER . ABIROR . AR R R A I S AE G A S SN AT T 4 155
T, WA NENAE R ERREIAR R BiALEIR AR F H AR E R G/, SRR, E%
VA IRBEF — BRI 2 . Tk 2 B 24 PRI R B R 3. eah, o i e 800« A7 5
T S o 7 0SB B P B SRR 1) e R, B LS AT AR R — b v el S TR T T B SR
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