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Abstract: Objective To investigate the clinical effect of long-tunneled external ventricular drain (LTEVD) in the treatment of in-
tracranial infection with extensively drug-resistant Acinetobacter baumannii (XDR-AB) after surgery for severe traumatic brain injury
(TBI). Methods A retrospective analysis was performed for the clinical data of 65 patients with intracranial infection after cranioto-
my for TBI who were admitted to Xiangya Hospital of Central South University from January 1, 2014 to December 31, 2018, among
whom 50 patients received short-tunneled external ventricular drain (STEVD) (STEVD group) and 15 received LTEVD for intracrani-
al infection with XDR-AB (LTEVD group). All patients received standardized management in the perioperative period, and antibiotics
were administered based on the drug susceptibility results of cerebrospinal fluid bacterial culture ; the patients with XDR-AB infection

were given intraventricular polymyxin B. Results There were no significant differences between the two groups in general features,
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incidence rate of hydrocephalus, rate of new infections, and mortality rate (P >0.05). The STEVD group had a duration of intraventric-

ular drainage tube placement of 10.7+5.3 d, with a median of 10.0 d, while the LTEVD group had a duration of 31.7+9.2 d, with a me-

dian of 32.0 d; there was a significant difference in the duration between the two groups (P <0.05). Conclusions LTEVD can extend

the duration of external ventricular drainage to more than 1 month with good safety and clinical effect, and therefore, it is suitable for

patients requiring a long duration (>4 weeks) of cerebrospinal fluid drainage due to refractory intracranial infection or intracranial/ex-

tracranial effusion.

[Journal of International Neurology and Neurosurgery, 2021, 48(1): 4-8]

Keywords: external ventricular drainage ; intracranial infection; acinetobacter baumannii; extensively drug-resistant; long-tunneled

PGP SR S A 2R AR IT SR S5 ™ 8 Y O R AE , [ A
AP SCHRHRIE A2 R AT 35 5%~8% "2 o 22 WL T e Fii fiki
P05 2 B A AR S S IR R
UEAFERE , B BE PN AR A Pt oA SRR i i 3B A 1Y K, 22 H T
%(multidmg resistant, MDR) , £ & J& 72 i} 25 (extensive
drug resistant, XDR) il S L F BALIG K iR B H W &
L JRE A e DO JE TS s RIS 8, AR R IRRRUK , T AT IR A
5] (external ventricular drainage, EVD) £ KRGy, B &
s (KI5 4 JE B 3 N 25 0IR YT o TR L EVD FORGERR
Y5350 B 7T e 1 figi % A0 5 1R (short-tunnelled external
ventricular drainage, STEVD) , il %5 5| MEHBES LY
Hal 23k e T il 5 e, S DT TSk B 7
AESE , J FATFERL(4~5 em) , 5y K AE SR H FAb Sk Bz
AL B R R T A O A, 2 A A TR RS T
SN AT PR AT AN T R T i = A
5| i (long-tunnelled external ventricular drainage, LTEVD)
BOR 25148 I DT T MR EE , J T s IE TR
30 em LAERAHCBORER S Z R R B IS W45 25 0T
AN 15 1 5 g 458 477 (traumatic brain injury, TBI) JT /A J& 4
912 Tt 25 6 2 N Bl AT 1 (extensively drug-resistant acineto-
bacter baumannii, XDR-AB) /il N % £6 #5 | U B4 A i
KRB
1 BRERE
L1 —fg#ER

[l 1 43 BT 2014 41 5 1 H—2018 4F 12 J 31 H
P 2 B2 B A 49 65 f91) Y TBI T /i T A F 4 i IR
Bekk, Hob, 5040177 STEVD 4R AT 4 STEVD 41 : 53 35
1, 22 15 4] 5 - % 18~70 %, F- 1 (48.2414.5) %/ 515 fi
XDR-AB /il A /&Y 8 #% F LTEVD $ AR IEIFER & Z 7
R BRE NS ZH LTEVD 240 : 55 11491, & 4 5] 52 4% 18~
65% ,F3(39.1£14.2) % . PIALAERY AR A LE HL A
2SI EE (P >0.05) . Fifi B4 EVD B T A
T LRG0 B R I V20 T 2 B R
SR A AT T

NABRIE(STEVD 41) : DTBI A J5 I 4 15 I, 4
B N RG22 W AR 4R RS 18~70 % . HE
Bt - COM PRI 5105 22 Ge s , KM N TR AYT
@ 5Py S HCHE U 5 17 s @R EIAYT
1.2 AR BS W R A mAR
12,1 RS ARE  FFG T EW S R E T R R
P2 ik AR (2017) s N BRI R IZ bR i
1.2.2 mRELH AL 020 GE A0 B 57
PR -
1.2.3 ARk PRS2 fa b E R I KA .
Ol 5 V8 240 T 35 5 B M s IR 0w R S AR AT & IR
PR s QI RIAIE T 2K s @RI IEH ; ©QRPR R IEH
1.3 BFAE
1.3.1 WR#%&J EVDARJGE T LI IR G IT I
WEdr  EVD 513 HEA TR A L 0 YRR B g 2 Y
IS SCERR AR AL IR AR 7 PR R IR
e R 28 36 45 45 A R G 57 5 2 S R T e ok i 5
M&52, 1541 XDR-AB fiil N B 5 AL T 2 /A R
B(2.5~5.0 J3 50 ) i = INRR R 45 2 o PR i 7 | o o
<200 mL/d, B 3 R W 0 A0V 0 8 A A AT T V4 R
B R B s (LR 1) .
1.3.2 FR#&7F A EVDHEARMEFREHT, HEE
oG 5 A E B L R B AL NBRIERR
STEVD ZH 1 % 8 5 | i A8 28 3k B2 383 (5 em) S5k 51
%€ . LTEVD ZHEFEEFII PR NZE 8, BE
FE NN S 2R E BT R ALK
&L h IR 4k T B S R AR | S RE
Tr B 5 Bz b SRR T AR e 5 4 [ 7E fif BE
L JE RS R 2 (G O R DS em) (WLE2) .
1.4 Fit¥EFHE

i ] SPSS 20.0 8 AF AT e 1440 B, T BORER
BB hr i 2 (v £ ) RN, WEBCR 7 2250 HT QEZS 4345
SRR I (AR IE 204 ) 5 THECSE R A R | FLR
XK, P <0.05 N2ERAGI2FE L,



Journal of International Neurology and Neurosurgery 2021 , 48 (1)

AR EE RN, KPHFEF FERFANRE R, EEAB RSB Z@045°% M, L 535 2V 5 emiZ i TR ERES
AP S mingC: ¥ L ERLE RFSNE R =38, REFTFZBH KRB FH 2 3KD: ¥4 0@ FTMENE &R, ®Z3#% 10mL 4
2 RF R IGERFHATIEE WA B ERAES % ST F. LAY SLILBRME A mILE <

1 TR B 30 B S ARAE P EVD B Fe 3 ) R

w.‘“‘

AR F Ko ZF 4] & (Kocher % ) ik 5B AL A ik £ M IE 5 A R 4 & T 742,C: 5 F B B o Rk F &L+ 5w
S B 2 D:LTEVD K8 MRLE:LTEVD K& CT
2 LTEVDFR¥ 3%

2 $BR e WHLAE R IRIESEE AR K R AR 28 KR HE P

2.1 HEESHEBER FJ7 M AL, 2 R TG L (P H R 0.129.1.360 J
Rt 34~ H ,STEVD ZHFET 18 6], & I I FLk 26 il 1.455 , M1 P} 0.720.0.244 F110.228) .

171 28 [ 1 43 K (ventriculoperitoneal shunt, VPS)22 i, 2.2 MERNAER

S R e 8 9 . LTEVD 36T 4 4], & I AR K 11 65 151 5T A SRR 2 55 AL 40 i 5 R 400 T R 2 B R

B, 47 VPS 10 4], ST TG A A ICIF A0E , oM BT U Z06)T IS IR IR RO 18 22 46 T LA B 1 B ek



[ o o 22 5 2 1 22 O B} 22 A

2021 4F 48 B 1

Pz Z R A kOB N = N 45 2. LTEVD 4l 6/12
TR B 2 T A URK L 9/12 491 %5 5 Jn B 25 UK 15 49 %k
T 7 8 0 2 T S M IR SIS 245, 7715 B % 67 385 R R A, 6/
12 {51 X6} 734 TR T} 245, AN 2/12 491 %) 7 2 R AR . < 90 400 o
IREE AL KN R IR 2 A IR R G Z B A B
28 N 45 25, 3k B0 DR IA AR I e B A Ak 2 11 R sl e
WhUER 2 A2 .

2.3 WMENEERESH

STEVD 41 i = N i B 48 B 1) 2~25 d, T34 (10.7+
5.3) d, i %010.0 d. 1 LTEVD 41k =5 P B4 & S 0 it i)
15~49 d,F5(31.7+9.2) d, F i 50 32.0 d, STEVD 4 5
LTEVD 41 il %5 N B8 B S 4 i) 8] 959% n] £ X 8] 43 51 o~
(8.7-12.7) 5(26.6-36.8) do WA ILE, 2 RA LI FR
X (t=-3.296, P=0.001).

3 e

i A SRR S R T PR S5 7 I R E |, D0 R X
HEMABFYAE R Z E 255 2 & XDR-AB /i &L &
A RB ARG PR AE O E 5 72.7%1 (2012 4
rh S RN ST R G 2R 5 B R R R ) 52017 4%
o [ p 22 A REEIE BB BRI TA B IR )P B B
PR AR A 122 I 00 5 AN ST AT T80 T 38 it Ry S e A A T 3R
K ZFE R L KUY KR AR T . (Hixse)
Py 35 328 100 1 5 P B T 3 25, R I VR M (AR, 20 20 8
W ZE N R 25 2RO R W 2 2h 1 2 B i P ki
5 N 25 25 BE I 5 MDR/XDR # 5 AS Sl AT 1 o 4 S8 136
TR AR BErS R], BEARAET -1 Mohammed 454
TRV R DK B = 0 T 2R R K BIRYT L 84.0% BE TG
AR AL 1S ] XDR 41 B 1P B G fR 3 W LTEVD
AR, TULEHEBIE NG ZY, IR E A @
HKT3.3%,

S I W5 | A2 V6T 0 P B RN B AN
BT TR0 A SR e 5 A S R R A e VAR 1) M T
H L, HARA SRy A T 25 sl Mt 45 5 | 3t o LA AR
A5l BT A, JC IR X T A i R i R R A AR
WAT EVD AR . W LAY STEVD £E AR5 & 0 T3k iz
TOATREA, B R A AT R R H R A R AE 3.4%~
32.2%, B R GFRIBRYL RN 1.0% , 55 BRUR YL R
Z AR B Mohammed 45 Meta 20T 6 B, FE40 A
1) 126 151 R Sl AT 1R 5 PG R T ESARIR R A
R 27.0 d, MK E N AT 21.0 AG FDM, R
A Flint 5538 2 SO EVD B8R 5514848 1 it , f8 EVD
AR5 5 P G 2RI 0% , {H 2 ki 25 P 578 Bt ) 475 B o
FE2JEN o A 82235 R Ommaya it 005 2E 47 1 PN Sk e
WITRIT AER AN Tk B R A DY R AT S b A
o7 | PR A T, LAV A BRI o T et D, AN

SEARIBUK R (/9185 57 201145 Lin S 6 (125 1

IR LT LTEVD $AR | v] L2 2 5 | 3t st 1)
FER F) 4~6 4~ A1, Collins X 177 #1147 LTEVD AR 1
JUIG RSB MT, & BRANCA 5 91 %2 A B b fisi o gk g, 5 07
JH STEVD H¢ R (4 14 WU 52 AR B A, H b 5 | i Ja e
R SR EE N RS A & AR R BRAIL, 1T DL 4 R
EVD 5| 7 i 18] 4 4 5] 42.0 47, 2019 4E Tobin %5 F 9% &
P15 BSF- 29 4E 1 16 2 /i e 5B 5 B LTEVD H AR YA
7L A BT RO B A X e o e 3l 22 B i) L
H/HDAERE,

AHFSE LTEVD 41 15 5] XDR 8 5 R T H B4 4
BN AR 39 2 il PR I AR A 49.0 d L, OF
¥1(31.729.2) d, i %5 32.0 d, AR5 JC k% s 5 # v B
JB 5 | JC A5 A OGRS , o v I B W . VI R 55
FERAE , 22K A W 37 A R A 0 o N R I IR YA
RI%0 73.3%. 1M [F)3 STEVD 20 50 1) 8 35 724 1 25 /N 2
B LA (10.745.3) d, 7 %010.0 d. HF LTEVD 41
a5 /L A STEVD 4 M 30 8 191 397 358 /i iy Jak g | B G 26
b 25 EH MR LTEVD £, §7 ' hy F i
R 3k B BUR TR A5 1 i B, AR AR A I R
R . LTEVD AR E: O3IOE J sk B U1K i 4l
UL B T R IE oG, Bt S 2 U0 O s el . @
1 2 5 1 S R BCHE A PR IR 2 58, RT3 & 2 7R
REIT B RIRUL | h, 45 10 it 2 2 D) QM e 3k e
I M RE SN RE K TR S R kAT 2 B A
LiUE A T 4 S T RRE L M RELIA &GS, 2 AR
o R R R A RO AL RAR . TR EE>30 em,
HH T B M A, 0 TR A7 B A 3k A il B FAAIG
G 2 i J8 6 23R R N 34 TP R e R o) (B A
At AME R A 5 A, = B AR, R 55
LA L VR B PN 4 25 35 0 1 5 (D B T
AH DGR B S S, o XA VI B e
MREE R e & A, AR R A 5514
A A 2 1 L 2 R AT W VOO0 B SRR S 4V 0
FEEVD A GG I AR R 3R

MZ L H LB STEVD £ R | X Ff LTEVD £ AR AT D22
S AE A EVD 51 [ 1A, BB = e A e
PR I 3R AR I AR B i 10 A T ) 5 5 3
T 7 T P ) SR el R AR (eSS /R s ob 3 iz TR AR
W) B N AL IR 2 5 AT B R AGE I 5 i A ]
FARIG 30 BTG A & L RE IS S PR A 5 i P Je%
e BRI IR .

& £ X W
[1] Chen SS, Cui A, Yu KK, et al. Risk factors associated with men-
ingitis after neurosurgery: a retrospective cohort study in a Chi-
nese hospital[J]. World Neurosurg, 2018, 111: e546-e563.
[2] Mrowczynski OD, Langan ST, Rizk EB. Intra-cerebrospinal fluid



(3]

[10]

[11]

[12]

[13]

Journal of International Neurology and Neurosurgery

2021 , 48 (1)

antibiotics to treat central nervous system infections: a review
and update[J]. Clin Neurol Neurosurg, 2018, 170: 140-158.
Camacho EF, Boszczowski I, Basso M, et al. Infection rate and
risk factors associated with infections related to external ventric-
ular drain[J]. Infection, 2011, 39(1): 47-51.

FRAR DR e MRS RL A 2x v I AR 2R AR AR A DM
Y1 P E R 2 AR RE SR 2R L AR 01T
fBEEeRIRiR, 2017, 97(21): 1607-1614.

Tunkel AR, Hasbun R, Bhimraj A, et al. 2017 Infectious Diseas-
es Society of America’s clinical practice guidelines for health-
care-associated ventriculitis and meningitis[J]. Clin Infect Dis,
2017, 64(6): e34-e65.

Fried HI, Nathan BR, Rowe AS, et al. The insertion and manage-
ment of external ventricular drains: an evidence-based consen-
sus statement : a statement for healthcare professionals from the
neurocritical care society[J]. Neurocrit Care, 2016, 24(1): 61-81.
AR B A e M 2R ANRL A S 2x v I R 2R AR HAE A LD
A1 PSRRI S I L IR 2018 [ (] e
ER2f ik, 2018, 98(21): 1646-1649.

Flint AC, Rao VA, Renda NC, et al. A simple protocol to pre-
vent external ventricular drain infections[J].
2013, 72(6): 993-999.

Kim BN, Peleg AY, Lodise TP, et al. Management of meningitis

Neurosurgery,

due to antibiotic-resistant Acinetobacter species|J]. Lancet Infect
Dis, 2009, 9(4): 245-255.

Mohammed N, Savardekar AR, Patra DP, et al. The 21st-century
challenge to neurocritical care: the rise of the superbug Acineto-
bacter baumannii. A meta-analysis of the role of intrathecal or
intraventricular antimicrobial therapy in reduction of mortality
[J]. Neurosurg Focus, 2017, 43(5): E8.

Jamjoom AAB, Joannides AJ, Poon MT, et al. Prospective, multi-
centre study of external ventricular drainage-related infections
in the UK and Ireland[J]. ] Neurol Neurosurg Psychiatry, 2018,
89(2): 120-126.

AR SC, AL e, SHas s, 45 RS RS RS 2R S
Bl & AL ). thAREE 2R 4%, 2012, 92(2): 76-85.

Chusri S, Sakarunchai I, Kositpantawong N, et al. Outcomes of

adjunctive therapy with intrathecal or intraventricular adminis-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

tration of colistin for post-neurosurgical meningitis and ventricu-
litis due to carbapenem-resistant Acinetobacter baumannii[J]. Int
J Antimicrob Agents, 2018, 51(4): 646-650.
Fotakopoulos G, Makris D, Chatzi M, et al. Outcomes in menin-
gitis/ventriculitis treated with intravenous or intraventricular
plus intravenous colistin[J]. Acta Neurochir (Wien), 2016, 158
(3): 603-610.
Ziaka M, Markantonis SL, Fousteri M, et al. Combined intrave-
nous and intraventricular administration of colistin methanesul-
fonate in critically ill patients with central nervous system infec-
tion[J]. Antimicrob Agents Chemother, 2013, 57(4): 1938-1940.
Sipahi OR, Mermer S, Demirdal T, et al. Tigecycline in the treat-
ment of multidrug-resistant Acinetobacter baumannii meningitis:
results of the Ege study[J]. Clin Neurol Neurosurg, 2018, 172:
31-38.
Khan FY, Abukamar M, Anand D. Nosocomial Pseudomonas pu-
tida meningitis: a case report and literature review[J]. Oman
Med J, 2017, 32(2): 167-169.
Lin J, Zhang N, Sheng HS, et al. Modified external ventricular
drainage in pediatric tuberculous meningitis: is it possible to
avoid ventriculoperitoneal shunt placement?[J]. Pediatr Neuro-
surg, 2011, 47(2): 108-112.
Collins CD, Hartley JC, Chakraborty A, et al. Long subcutane-
ous tunnelling reduces infection rates in paediatric external ven-
tricular drains|[J]. Childs Nerv Syst, 2014, 30(10): 1671-1678.
George T, Moorthy RK, Rajshekhar V. Long tunnel external ven-
tricular drain: an adjunct in the management of patients with in-
fection associated hydrocephalus[J]. Br J Neurosurg, 2019, 33
(6): 659-663.
Mikhaylov Y, Wilson TJ, Rajajee V, et al. Efficacy of antibiotic-
impregnated external ventricular drains in reducing ventriculos-
tomy-associated infections[J]. J Clin Neurosci, 2014, 21(5):
765-768.
Konstantelias AA, Vardakas KZ, Polyzos KA, et al. Antimicrobi-
al-impregnated and -coated shunt catheters for prevention of in-
fections in patients with hydrocephalus: a systematic review and
meta-analysis[J]. ] Neurosurg, 2015, 122(5): 1096-1112.

TR EARIT



