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Therapeutic effect of neurosurgical robot-assisted stereotactic puncture and drainage for brain abscess
RAN Xu, LIU Jing-peng, PENG Ju-hong, ZHANG Zuo-xin, XIE Yuan, XIANG Yan, YANG Lin, YIN Jin-bo, LIU Guo-long,
LYU Sheng-qing  (Department of Neurosurgery , the Second Affiliated Hospital of Army Medical University , Chongqing 400037, China)

Abstract: Objective To evaluate the clinical outcome of neurosurgical robot-assisted stereotactic puncture and drainage for brain
abscess. Methods A retrospective analysis was conducted on the clinical data of 53 patients with brain abscess admitted to our hospital
from January 2018 to December 2024. Among them, 29 cases underwent craniotomy for abscess resection (craniotomy group) , while
24 cases received neurosurgical robot-assisted stereotactic puncture and drainage (robot-assisted group). The operation time, intraoperative
blood loss, decompressive craniectomy rate, proportion of postoperative antibiotic regimen adjustment, postoperative hospital stay,
incidence of postoperative complications, mortality rate and Glasgow outcome scale (GOS) scores 6 months after surgery of patients were
compared between the two groups. Results Compared with the craniotomy group, the robot-assisted group demonstrated significantly shorter
operation time, less intraoperative blood loss, and lower incidence of postoperative complication, the differences were all statistically
significant (P<0.05). However, there were no statistically significant differences in terms of decompressive craniectomy rate , postoperative
hospital stay, mortality rate, GOS score, or proportion of the postoperative antibiotic regimen adjustment between the two groups (P>0.05).
Conclusion As a precise and minimally invasive surgical method, neurosurgical robot-assisted stereotactic puncture and drainage for
patients with brain abscess can effectively improve the operational efficiency, shorten the operation time, reduce intraoperative injury, and
lower the risk of postoperative complications. It has high clinical application value and potential for widespread adoption.
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RS2 P P S AT LR Ak i BB KRR I 17 ST R B 7 %
) P T R G R BLEAT AL AT U TR T 0 1 4 S R 2
LREPE , SRR R 36 S Sk Bt R R SRkt b IR OR sROIBR AR X T BB sl
AN 0 ORI T R A e e Ao KT REOR T UM TR AL ATAR R EEAL
L B AT B e g e AT DU A @R RER TS D)
W AR S I 5 TR e o e e AR BRPAL SRR A G

ANE AR 1) 2 A A i~ B3R ) i e e I 3 [ 3000 Ak B 5 <7 4k

) IR YT Al g P H 24 ) R At B e e " e s . ..
EREREGAIT TR FENIREOIE R oo ooy R0 DR BB R AR D28, 1 8
[(BE€TH] ERIEA RIS H (CQYC20200303149) MY A o 7FHH:Z_I‘:,%Mé&l\ﬂ*ﬂ%%}\ﬁﬁﬁj}j{zlii[ﬁjﬁ
[BIEMEE] B Mk B-mail : lvsq0518@tmmu, edu. en; X1 6 Jg | 5 I A e A A5 0 7 M ) 28 00 5 1R AR B R e 3
E-mail : 1ong9807@163. com (i) FsJ 38 T 3k e % 0 ST AR A 1) 2 ) 5 | 9 AR v g e 2




088 HREFRFRE

J REG ANAT OPER SURG 2025,34(11)

http://www. jjssxzz. cn

FIRE 57 i 22 P ) AL, it RS A 19 2 (0] 52 £ 6B ) A0S
TE WIMLBRER 2V RE , 0 TN REIX | 22 2 P R s i e
A BCRIR T B AL T A4 5 2, JE G T 22 A A
Jife ik £y ) S00 Ack L S 2R 8 0 A ik B AR AL e il o
ARG RS A, A SCAVLE Ao [l B BA S T 5 o A i 22 411
BHOL e N B Sz AR SE 180 28 0 5 1R AR 6 7 ik e fib #) 7
BRI

1 #ZRERE

1.1 e RFA

[l 43 AT 2018 4F 1 H 22 2024 4F 12 H 7l 427
= K420 I B B2 a1 53 491 i i i F8 3 1 2 4
BERE, #i T AR Oy 0 B3 A L A8 A B 2 (24 451))
KMIFFF AR (29 6]) . HLAS NHFBIAL : 55 1961, &
51 s 4E 4% 18~73 %7 ; CT 5, MRI $& 7~ 22 & 1 Jife fie 5 451 5
I R 2 30 R 3k 9 13 461), e B4 8 1], Jmy b 1k ok 42 )y i
4 14 6] 300 2 1], Ife PR 2 BB B 2 1) 5 5 O S ik e o
1261, FFRFARLL B 1861, Lo 11 6] 444 19~72 % 5
CT 5% MRI $2 75 £ & 1 & I 4 491 5 i PR 36 98 4 =k 9
19 6], e 34 6 i), Jey kb b 28 Dy i Bl dit 16 9], Sk 220
O 10161, AR 6 161 5 A I S b s 18 4. 2 41 A Il
IRGERHER , 22 5 G 2# 0 X (P>0.05) . ABFIEER
ki 7 22 = K2 5 MR 5 B A0 BE 2% D1 S kv (e v
5 :2025-1F55 253-03) .

1.2 FAR7*

BLAF N4 B < 8 A R AE o P JRR I T~ 22 2 /i
FEDIAREAT, BEJS T2 CTUZ R 1 mm) H13 E 47,
AR BIE B 2 CTMRI - £ 3 58 & DTD 3 A%
KORM-100 #r Z2 SbBHIL AR N (AU 50 b 2L 4 R4 1 40y
FHIRAFD) RIG AT SRR A N = e, ik
PRI 7 r O SOV R B A B e i 5 ) ] el e
YR PEH LR . T DTIL e fUR B AR , AT
O S 7 7 SO AR BE OR | 5 hR T A 5 S P B 4T 4 R
FZE R, Yl b B0 5 A 25 o I A8 DAk EE DI BE X,
IFR UM R . 2 S RIS )
SBF U EM, SKBR [ E o FIKTE 2O RN 2. 5 mg
PLas FAR % AR F AR, 8 A b disi . )
Tk B, DUALAS N & I g il T i L LA, AR
249°5 mm, B BE 11 1005 YD i A, Fe AR T, ol
VBTG A B I8 kR0 B, DL R B e L % AR
Kl B AR 4 mm FUREIR S IRAS , B3 UM bR AR 2%
T W R 5 DA B B A W i RUASE I I J 5 e ek s v ok
T BESIRE, AV 5. RIGHRIES T
B Km0 T R R Bk AR A+ B R BT e
SEAR I R 2 A SR R BRI T R . B A CT 2

INMEREEA e A SRR S L A T2 6 5 1 s 1 .

FEAF AL - 4 BRI RN I, BB UMM, Sk
B E . EKES PR 2. 5 mg IS TR RHITHR
P ph 22 MR G (SETT) IR e o =k je R T4 L X
THERAEE IO o IR L, AR p k-5 A W it
J¥ge P fi 2 1T B L WRAR 7 AN 2D A R AR X L SR S
i 2 AT e pR 22 ST R G | 5 T B3R e 7 ', il
TR, 5 S B B 150 DD 3% Jife i B | I F 450G L O
AR DX, MR A I 0 e i s 8 R T B S 1R
B BIEA, A G A BRI LS NG B4 .
1.3 MEIEAF

PB4 2 20 S8 TR ] AR i i & 25 e R
B RSEPUAE R T Z ORI ) AR S A B R AR S 5
RAE (TS JRy kM b 28 Dy i B A R X e B 35
A7 I 2k R M R A T Ak M | PR I M A% T
B IR ) A A R LR AR AR

RJG 64 T T2 BV sl o g B U7 , 10 53T H
B2 2 RS BT R BUS PE 43 (Glasgow outcome scale,
GOS) , Horp 143 FE T, F8 35 DRI 43 4 o 422 ik Tl 42 =
HBOUT ;2 5 AR AR YIRS B T BN, T g A7 Al
R — o T S 1 E i 5 A A8 It sl s A 7 SU
N 5353 AR A BN HH AT A
WEh (I ZEAR B ATES) , T T 54 00
FEBR R, BB AT LA N7 AR T B A7 AE Pl 22 BN 1 D g
BERT (AN 1R B I8 5 BT 5 B e 5 ) L 52 T
YES A 2E R TT 55 40 KA R, B3 A B2 IE 6 2E
I, AT REAT A e el i 28 B0 AR R (HOR 52 e H 8
Jtig.
1.4 %it5Frix

B R SPSS 26. 0 3T S T 2# b B, FF 5
TE A3 A 1 3% 22708 i DA SR B 1 22 (e ) 05, 2]
2 5 LA PRI ST PR A ¢ K66 5 43 2B LA (%) 3R
7 AL B BCR K 90 5 Fisher KE BT 35 o  FT AT K
5 349 SR FH OBUM A g5, S 3 Mk BB 1 E ) a=0. 05,
P<0.05 2 A Gt L.

2 H#R

2.1 24 B F B RIPATIE H LI

5T AR A A L, ALAS A B 2 B8 3 TR I (]
3 A, R I D R I N A A R
I EREAR, 22 F A Gt B L (P<0. 05) s H2 4 %
TER BT AR ARG A BERE HIERE RS 64~ H
GOS FR JadiAE Ry 22 B L) J T 25 S o e it
X (P>0.05), %1,



A F K S E ] REG ANAT OPER SURG 2025,34(11) http://www. jjssxzz. cn 989
1 NBAHBASHFMFRAAEEEARPRTGEER LR

1 FARMF ] A i VNEEERT ARJF61H JisE FEMFAR REIHEE REhERERTE

- (min) (mL) ] (d) GOS(43) [11(%)] [111(%)] [11(%)] L[] (% )]

GRS INE ) 24 79. 8+40. 2 41.9+12.0 15.449.0 4.7+0.9 1(4.2) 0(0) 3(12.5) 11(45.8)

T AR A 29 217.2+71.0 276. 6222. 4 19. 428.2 4.5+1.0 1(3.4) 4(13.8) 15(51.7) 11(37.9)

% -8.843 -9.242 -1. 699 0.878 9. 008 0.338

P 0. 000 0. 000 0. 095 0. 384 1. 000 0.118 0. 003 0.561

- R Fisher # 7t 3

I 9%, H A A 2 oK UL 5 5 AR AT MR 4 73 A ) T Ao i
G JHfe Jie 5 SR FH pf 22 S0 B BIL A N8 Bl ST AR 1w 2 ) 5
TLARTRST , H e I 28 5 70 00 B e B A - DU
WLV 4, WK,

2.2 AR

MR 1. B, 40,50 % F5se kA A L 3k
Jr 00 B A 2 B A TG 7 1 B 5 pl T 2 0 A0 Y
o1, 2o b R vw AL T2 i L 4, R L)

a: RAT CT AL LR E EALAR EAT ;b K37 CT T W TRA T % 5 0~d s K AT MRI 32 A0 TR AL v I8 IR AT 5 e 0 K TP AL 22 AEH 85 T 398 s
MRAY 3£ KRG %1 RAE CTR T IR EAL TR IS ; g~h: K )G 6 A A A 28 MRIFE 7 i AT & 7 Aok

E1
AL 2. B H 5,61 % kk &9 d, InE
ZEMIBARZ 7 6 d MIEAE 518 R, 22 M A AL
T3 TG AT MARNLTT V 9, FARS A A UL 58 5 AR i
CT K& MRI 45 7 A7 (45 0 5 B e P o 2R FH b 6 0 B
HLASF G Bl S AR 1) 2800 5 LR AR YT, Hh B i A4
MERIE AR BE N R B WS, A AR LT V 9, 22
WARNLIT IV 95 R 6 4~ H 4352 A3 5% MRI 47 e Ji
SEAR(FE 2) .
MRV 3. g, 18 3 53k 14 d, BEfE e R
PR U Bl A DA R Il e A5 At 5 5 g RERIR L 32 30 ik
S TS X M B RERE SR DAL D) V 4%, oAt
2 oK WL S 5 AR BT CT Az MRI &7 205 045 55 - K i
Jie it o SR Bl 2 SN REAIL 2 S B ST AR R 1) 2 5 |
RIGTT, HBER A A MRS 2, RS BOREE T2 X

ARSI 1

I e 2 5, DU LA V 5 R 6.4 I A
CTEUR BRI 56 4 W (1 3).

SR 42 B, 5,43 2, G RSB RN
P 6 d; B RS DU V 2%, LA ek 0L
S8 R T MRS 72 000 %50 T i i , 5 P A5 e
BEUIBRAR . ARG S M BRI RN T, 5 A CT 4
SRR R R R T 8., 84T 25 B MR A 5
e % OB MEIRA I 2 R, K AR
S35 A7 D0 B 11 4, ZE DS 1 35 30, HO e
WA, AR 64 A A MR CT 4R M5
R B, R MM SU A AR, R
1o CT R AR DX TR UM K ) 5., K 0 5 4 o
TR BB e R 8 2 KRR, X AR
£ LR TN, A F B IV 4%, WL 4.



990 BB EF K FRE ] REG ANAT OPER SURG  2025,34(11) http://www. jjssxzz. c¢n

a~c: RAT CT A MRI4E & &M vt E X BRAY ;d: K5 5 | R I & CTHR
Jib 5%, 4 BOKC
E2 #ERE

a~c: RBT CT A MRIFE =AM AT E XK ;AR B F 1R A ECTR TN AT TR IE e REOANAL AL CTRFTIRMZ
N S
E3 BLAEEI3

a~b: R AT MRI 32 A AW SR T BT s e RIP TR G % 1 RAE CT;d: REH S KA E CTIRTHAMN B ¥ EA0H W R e HF#

BEREFH 1 REDE CTif~g: RJE 64N A & H 5 MRIZ CT 4R = AWM B TR AE S0, B3 L 25 8 s h AT BS54 KE 1 d A& CT
E4 BEIRGI4

3 atig LR, I PG FE 28 2\ 122 1Y 50% LA L[z H

e o N30 T TR
WA SRRSO A PRI VO oo

WK R IR TFXRIEI AT FEORTTE e e Rt , B804tk 5, AR5
MR REM T BB FEUREILT . R EAEOR iRk If o & A KU 5, AR IX . £ % T I T B i
(D I B O ECR A RATER I BT W, OF MW T AR K T HEAL T o) A L W i



B F A %% ] REG ANAT OPER SURG 2025,34(11)

http://www. jjssxzz. cn 991

CHRR 2 U R I~ 2R B 22 e PRI e Bk - S 4k i
e b B SNRIG T S K A T B RER A, AR S AL
DIBR A o P B0 G B e R . Horp (2 5857
PRE 1) 25 0 5 | AR DR 3 A e A vy R O R D 45
PLHS, BB I RIS Z BRI TR — WA
SIREILAS N B T AR B AL 22 SN BT HRAT T
KA IZHA R TOHE RS AR TE [0 B AR, 38 i IO 1%
GEALME RIAESE , AL 2 TR B £ A
AN AL T AR AR, 46 T TR Rt
] o e FE N Ah I PRS2 B B R BB 0 )
FEAE I e b 59327 i A TP R B O, B
RIS 8T % . A BT R, Hlas A Bz
A 110 25 3R 5 R A6 T ke fe s PR %, T 52 B
AP G R, LA 2 D RE , Biosk /R BiUS S K
A7 R

FBETIAMZIBILAF N5, RSN T
I A et U e e 9 A . — SRR 2R i i T 2
L) 2GS PR B A <5 R S O YR YT, 2K
R RAE, FAZ W w5 2 G0 S A OE 1 BR AR Y B
SR RS B R E O ik B3 A T
YA RBS ARG, RN ) i it A R IGT
£ ) AR 5 38 T A T A, AR A0 I e fe 37 8 B 6 15
{1 T AR J7 20 O e B D7 B AR 8 S7 AR SE 18] 2 0 5 1A
AR AR BRBUHBGEAS: , SR IR BOW AR Y5 B X
PEHIZE o BT ARD7 AR NN 57, 20~ k0T
P A DT BR A, A R g e T R SN B A A s T
I3 —Se s A ) TS A 1) 28 S AR, 2 Gl
FRSZ AR BIIE I, 3697 I e o 9 A 273, AT
Ja B, ELIG M BOE R 5 F AT AR T H
FERIR

LR, [ NSNS w2 SRR G B Sz AR € 18]
25 AT TR 64 16 PR AT FE 880 o A BIEFEA)
AR T LA N B T AR BRI T 2 S P ik e B
A — U A B S e Jp 119 7 X, R T AR GE T e P
DIBRAR S BARH ABETE b, IR TR 4L 4 Bl 2 Kb
i e i 5 AN AL B AR I B A SR ) e, TE
15 1) 301 Ak s e 78 457 AR A1) 2 00N R~ B ) 1) HE At
IR e e s T ATL A Al B2 5 5] S v, RS A/
B, X A (A 375 A T 2 ) 4 e A 49 ok 2 S5t
T RS0, BRI r e % . s sbRiLas A
Uy 1 ST AR 1) 2 00 5 AR B0 o e R AR S A AL
B E L RGBT 2R AN B, REAS ML ik K
o SR 24 T A M A B S B T RE DX % I
A DX (AR e ] T AR ) I 3 AR OR S
2 RE SR , 1E H T IIRE X | 22 B L TRad i e

Jiek e A 3L AR 0 S 5 T LA A A = R 1 22 K 1 i e
i, AT — U R 5 5 ok 21 e i 4 A 2 R LA
i B A e T e i B0 5 R Y K Y L R G 4 4
ZoZ A

AT 5% HAIL 2 S B 4 T AR I R R AR Hp e
w7 S E T IR A, 5 SNRHILES Sl B
ST AARRE ] 25 3] 5 A AR RS T BB A O iR 2
I K 7 AR TR S BB N A B A BT
£ T T R N 151 B 8 A N R 1= O S N o 1|
T A A S 2455 56 KK 6. 6% , A1 T T 5 e b 1) s AR
(12.7%) , B9 J5 BEAER e A B i 18] A1 R 27
AT, FF st Joe Bt U0 B AL T 2 Rt W R A SR AE AR
Jo A B B[] L9 B8 3 KR 5 6 A A GOS & U7 T
22 FIG TR S, T RE SREA R RN G TR i
— Y RAEA BRI

AT 2 H B LB R T ARBTG5 2=
S (B R BIA A A A IR A SRR, Il
WRTENUR . P AR 4 29 0] & b 4 491 3 ok
7 7T Rg TR, Hd L] 83 47 TR Z ik
A, B B 32t BA B G A A 22 T RE R A S 3 R A T
BB (LD 4) 5 SR MTALES Nl Bh 4 24 6 &
BT KA RTFARE ZIRFAR, ZHUEE DS R4
(BRI 1~3) 5 0] 1 B0 S e 7 HIL 2% A\l Bl ST A4
1) 25 35 AR B BB 3% o 9] 2 AR B 1 AL 2 A B
SEAARE ) 2 | AR 2y B DXk B Jieb v 7 (R A e, AT
DS PR o 5 | 0 10 AN 488 ko S B X 1) B R 45 45, o
HAF T B3 5 I RER S 5 w191 3t B AR B, &
IO MER , ARMET 52 202 FF Uk It DI BR AR, i Hl s A
il B ST A 1) 2 5 | R LR o BB A A B
XRBEEAENERE, LRI THLEA
7 B S AR 1 2 R B AR SR R A, AT B
B BRAR 2 B T AR S R F AR RS 0 s ABAT 5
TF R FEAM 58— KIE

AW FE LA NG B 41 R IF RORE &R
12. 5%, i FEAL T I F R 51. 7% Cai F>H 0T
A R, R SMBIIL g A B 37 A 1) 25 AR
HA AN RS kA AR B 21 2045405 576 55 i R AR 3
Jirt R AT 8 2 T e e B0 85 AR A O, i I TR 3
il ARG AR v 25 by B e sl ) 422 5 | 1] 3k e J 4
P, T 350 20 2 )Ry 0 1] 3 B i L 2K M D) e A2 4
T 5 250 B AR R kb b 25 T R I A AR e 3
RHBRRRIEE A Z T, WA R A6 B S
P 1 ZE il 5 AR B A3 /0N, 2% 5 B ) 8 9 LIS 7
DA /0, L3 2o RS B S AR S AT LA e £ 3R 48 5K
PR 2K ARG BE , BB 8 R bk K7 J57 F8 oR 4 = L f



992 B G A %% ] REG ANAT OPER SURG  2025,34(11)

http://www. jjssxzz. cn

ZE T AL T G EE DR IX M I AR X, B R

AR Ji i 22 ) R A ARSI R BOXURS: o PRI, X6 T4

T I RE DX BB M L3 38 DX ) i Bk i, 4o 22 SR

i Nl Bl ST A ) 2 05 R ARAE Ry —Fh B RS HERY

RIF IR RA F S B IT Uk i U Br AR AESM R

ST A A A, AT PR B DT A e

RORHAE B2 2B DAY 3R RRE ), JUHX T I F M N

JK e ST ) AR, AT i T R A BRI 5

R SR TR E A

L5 BTIR Bl 2 SPRERIL a8 A B S AR 1) 25 5]

T ARANE Ry —FloRs e R A, 78 1% R I 436 7 3k

P 2 AR R RN, e R

TR [] | BEATK T S e KU, 5 A8 i 14 s AR 1 FH Ao

E LA W 1.

(52 30Hk ]

[ 1] Brouwer MC, Tunkel AR, Mckhann GM 2nd, et al. Brain abscess[J].
N Engl ] Med,2014,371(5) :447-456. doi: 10. 1056/NEJMral301635.

[2] Brouwer MC, Coutinho JM, van de Beek D. Clinical characteristics and
outcome of brain abscess: systematic review and meta-analysis [J].
Neurology, 2014, 82 (9) : 806-813. doi: 10. 1212/wnl. 00000000000
00172.

[3] Zhang Z, Liu J,Su L, et al. Case report: two case reports of cryptogenic
brain abscess caused by Fusobacterium nucleatum and literature review
[J]. Front Neurosci, 2023, 17: 1248493. doi: 10. 3389/fnins. 2023.
1248493.

[4] De Andres Crespo M, Mckinnon C, Halliday J. What you need to know
about brain abscesses[J]. Br J Hosp Med (Lond),2020,81(8):1-7.
doi:10. 12968/hmed. 2020. 0103.

[5] Bodilsen J, D’ Alessandris QG , Humphreys H, et al. European Society
of Clinical Microbiology and Infectious Diseases guidelines on diagnosis
and treatment of brain abscess in children and adults[J]. Clin Microbiol
Infect,2024,30(1) :66-89. doi: 10. 1016/j. cmi. 2023. 08.016.

[6] Glynn E, Kilgarriff S, O’Connor C, et al. Adult intracranial bacterial
abscesses in Ireland (2010-2021) associated with a low mortality.
Luck of the Irish? [J]. Br J Neurosurg, 2025: 1-8. doi: 10. 1080/
02688697. 2025. 2538490.

[7] Bodilsen J, Dalager-Pedersen M, van de Beek D, et al. Incidence and
mortality of brain abscess in Denmark: a nationwide population-based
study[J]. Clin Microbiol Infect,2020,26(1):95-100. doi: 10. 1016/j.
cmi. 2019. 05. 016.

[8] Lange N, Berndt M, Jorger AK, et al. Clinical characteristics and
course of primary brain abscess [J]. Acta Neurochir (Wien) , 2018,
160(10) :2055-2062. doi: 10. 1007/500701-018-3633-6.

(9] faTtim , 5k B, AR . B &5 A%l B ST 44 1) i e e 232 0 40 i AR
ARl PR 1S FHAIE ST (B 4 41 ) (0], SE AR SE Il RIE RE LR 28 PR 2%
i£,2022,35(6) : 370-373. doi: 10. 19854/j. cnki. 1008-2425. 2022.
06. 0010.

[10] Wu S, Wang J, Gao P, et al. A comparison of the efficacy, safety, and
duration of frame-based and Remebot robot-assisted frameless
stereotactic biopsy[J]. Br J Neurosurg,2021,35(3) :319-323. doi:
10. 1080/02688697. 2020. 1812519.

[11] Wu S, Wang H, Wang J, et al. Effect of robot-assisted neuroendo-

scopic hematoma evacuation combined intracranial pressure monitoring
for the treatment of hypertensive intracerebral hemorrhage [J]. Front
Neurol,2021,12:722924. doi: 10. 3389/fneur. 2021. 722924.

[12] FERME, AR, 3% A6 B e A o A 4 209 e 3 773X
BESEHERE L], JR i TR 2835 2024, 33(2) : 183-186. doi:
10. 11659/jjssx. 02E023136.

[13] Kogias E, Altenmiiller DM, Karakolios K, et al. Electrode placement
for SEEG: combining stereotactic technique with latest generation
planning software for intraoperative visualization and postoperative
evaluation of accuracy and accuracy predictors [J]. Clin Neurol
Neurosurg, 2022, 213: 107137. doi: 10. 1016/j. clineuro. 2022.
107137.

[14] Bodilsen J, Duerlund LS, Mariager T, et al. Clinical features and
prognostic factors in adults with brain abscess [J]. Brain, 2023, 146
(4):1637-1647. doi: 10. 1093/brain/awac312.

[15] Lannon M, Trivedi A, Martyniuk A, et al. Surgical aspiration versus
excision for intraparenchymal abscess: a systematic review and meta-
analysis [ J]. Br J Neurosurg, 2022, 36 (6) : 743-749. doi: 10. 1080/
02688697. 2022. 2118231.

[16] Murakami K, Kidani T, Nakajima S, et al. Effectiveness of surgical
excision in preventing recurrence of multilocular brain abscess [J].
Cureus,2025,17(3) :e80105. doi: 10. 7759/cureus. 80105.

[17] Zhang C, Hu L, Wu X, et al. A retrospective study on the aetiology,
management, and outcome of brain abscess in an 11-year, single-
centre study from China[J]. BMC Infect Dis, 2014, 14: 311. doi:
10. 1186/1471-2334~14-311.

[18] Tabourel G, Le Turnier P, Buffenoir K, et al. Robot-assisted stereotactic
multiple brain abscesses’ puncture: technical case report [J]. Acta
Neurochir (Wien) , 2022, 164 (3) : 845-851. doi: 10. 1007/s00701-
021-04955-4.

[19] Stevens DC, Asfora WT. 8-year-old patient with multiple large cerebral
abscesses successfully treated with stereotactic aspiration: case report
and literature review[J]. S D Med,2013,66(10) :420-423.

[20] 4 A, @ 00 T, AF L MG g A0 DX B AT A AR
[T]. Je il FAR 2% 2% 7, 2022, 31(2) : 93-98. doi: 10. 11659/jjssx.
11E021176.

[21] Ratnaike TE, Das S, Gregson BA, et al. A review of brain abscess
surgical treatment--78 years: aspiration versus excision [J]. World
Neurosurg, 2011, 76 (5) : 431-436. doi: 10. 1016/j. wneu. 2011.
03. 048.

[22] Sarmast AH, Showkat HI, Kirmani AR, et al. Aspiration versus
excision: a single center experience of forty-seven patients with brain
abscess over 10 years[ﬂ. Neurol Med Chir (Tokyo),2012, 52(10) :
724-730. doi: 10. 2176/nmc. 52. 724.

[23] Cai Y, Liu J, Jia G, et al. Clinical characteristics, complications, and
outcome of brain abscess treated by stereotactic aspiration: a
retrospective analysis [J]. BMC Infect Dis, 2025, 25 (1) : 373. doi:
10. 1186/s12879-025-10770-4.

[24] Aras Y, Sabanci PA, Izgi N, et al. Surgery for pyogenic brain abscess
over 30 years: evaluation of the roles of aspiration and craniotomy
[J]. Turk Neurosurg, 2016, 26 (1) : 39-47. doi: 10.5137/1019-
5149. Jin. 15099-15. 1.

[25] Chen M, Low DCY, Low SYY, et al. Management of brain abscesses:
where are we now?[J]. Childs Nerv Syst,2018,34(10) : 1871-1880.
doi:10. 1007/s00381-018-3886~-7.

(%% 4 )



