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Abstract

Objective: To investigate the effects of ventriculostomy drainage tubes with different diameters
(8Fr, 12Fr, 14Fr) on hematoma clearance efficiency, complications, and neurological prognosis in
patients with hypertensive ventricular hemorrhage (HVH). Methods: A total of 215 HVH patients
admitted to three tertiary hospitals from January 2019 to December 2024 were randomly divided
into three groups: Group A (8Fr, 72 cases), Group B (12Fr, 71 cases), and Group C (14Fr, 72 cases). The
hematoma clearance rate at 7 days postoperatively, 90-day Glasgow Outcome Scale (GOS) scores, and
complication rates were compared. Results: Group B achieved the highest good prognosis rate (GOS
2 4) of 65.5%, significantly better than Group A (48.6%) and Group C (53.8%) (P = 0.023). The he-
matoma clearance rate in Group C (89.2%) was significantly higher than in Group A (72.3%) and
Group B (84.5%) (P = 0.003). Group C showed significantly higher rates of intracranial infection
(18.1%) and rebleeding (19.4%) compared to Group A (5.6%, 8.3%) and Group B (11.3%, 12.7%)
(P < 0.05), while Group A had the highest catheter occlusion rate (25.0%) compared to Group B
(9.9%) and Group C (6.9%) (P = 0.001). Conclusion: The 12Fr drainage tube demonstrates optimal
clinical balance in HVH treatment, effectively improving hematoma clearance efficiency while sig-
nificantly reducing complication risks, making it the preferred option for enhancing neurological
functional prognosis.
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1. 518

7o I 7S i 5 I (Hypertensive ventricular hemorrhage, HV/H)52 & I T 1 s HE I A 5 D416 g 0 78 22—,
29 T BRI LK) 15%~20% [1]. Hojp BEAL 32 B 54K w1 - S0 IS N3 kIR Bz AT
e SR AR A ZAR DG, MBI 2 R G0 5 51 R S ST PERAR K, RBUTAN SR, R
I35, 72 /N NBETS AT iL 60%~80% [2] [3]. JRE IR A EAE NP EOR AW, B HVH &
MR 2 AT Bk 70%, ™ R A LA RE[4]

i = 28 i) 41 51 i AR (External ventricular drainage, EVD)& HVH Va7 B934T, 85 51970 1 s o6 v A
JE, NIRRT (AT 2 E ) IR B R [5]. SR 1, EVD MR SZERIf7AE s 2 4, H g
MIERIUATR M . IRAETHA I E HE (Poiseuille’s Law), & 4838 K AT R 2 FRARIARRL 7y, B8 B
IigE S B [6]. SR, Ko SE[7]0 BB AT 73 B, 16Fr 51 A S H il KU &k 43.1%, &
THE 12 (8Fr, 20.5%) . BEAL, WIERERSE[S]RIN, BRA M5 T IR B2, $R5ImSES

mir AR, B, WERGFN)BREEEN, (B 5 R MEHIEE S EGIRR N, 7S T

SIS AR (7] FIRTP JE ™ R TSR AR A SR B I B

A7, EPrferin (Brain Trauma Foundation f5FE) [ HHEFE EVD 1E ¥ il N s i 1) — 43R 77
(ER W EAb e T E P (P E R 276 7675 (2019)) [10]78 ARXF Rb4ift . JT4Esk, 25 2408
HEARGIH- A7 2805 224, Hlin Haldrup S5 [11] 7 F& i & E LB LIRSS A I, US4 P4 il B
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2. ZENEHE

21 WER
AR L o0 EFEEBIIREA, YN 2019 4F 1 H % 2024 4 12 H 1A = 5 = R EE el i 215 b
HVH &3 .

I3 B 05 8 PR R (LG L 2R 4R FE (2019)) FRitE: O 43k CT IR SE R & 1 sl 4k k1 fivi = H
ifi.(Graeb V¥4 >4 %), HH Graeb V4 R G0IE ik &AL & RS04 XA MLRE B (R 43 0~12 43) VAt 175 7™
M @ RIEEFAREE <24 /N, DUBCRT TR 20 @ FHEE 18~80 %/, “F14(58.7+10.3)%/,
B 5 EE 64.2% (138/215), 1k 35.8% (77/215), MEHISER AT S HVH AT IR SFAR-IE .

HEBRARHEALRE: © BEMIHEEREAF(INR > 1.5 S /MR T4 < 50 x 10%/L) SR T 7 K A FHHLIL MR
2 (] =) TTAR S SRS T, R P RES IR S5 IR s @ B 77 il (i L SOK [ s 3 GCS
gy <5 )BT RGTHE R, REEE TR SIPMBEIMAERAG ] @ GBS A <
30 K, DABEGRIRZN R TRTUG A & HERR 31 BIAFT S baitEsr, NIRRT & STROBE A HIRE.

22. MASFRFE

RFKH T ERHEK B E S N=H, 2R RAREER S /T 60 5 H1 60 & KL EPIA. H
M543 /T 50 mL A1 50 mL Az LLE#E. LAK Graeb Y5370 8 4 £ 6 70 F1 7 & 12 /3 ANEEL DL
TR H IR 3 o BRI R - A 40 8Fr 2H3E 72 41, i FH 4% 2.67 mm [¥) Codman A fi 51 i s
B 412y 12Fr 3L 71 B, RAISME 4.0 mm FI5REHHIZ 51 C 44 14Fr 43 72 6, NFHAME 4.7 mm
[k E 2 51 . FARBRMESH SCIR[7IFIARHEL AR St o BB, 2R R, BLHZR5% 2.5 em.
FEARGERT 2 om N RIEE S, FEEFLGENGIRE, IREEHITE 6 £ 7 cm 2O E T/, AHpiEid
BB ER L CT =4 E @il A E WK 1. RG4ERESIRIESTE 10 2 15 cm KH:, FERIE CT
HEMER, RS TR, HE CT SR MipiE k%L 0% I,

2.3. MEIBHR

1) FELL: © RJ5 7 RIOLMERRE, & SCARRMAR <5 mL; @ 90 FA% s i 5f filj5 & %
(GOS)¥F4r, Hrp 4~5 43 (WP E kA 2 R IFIK )M TG BRiF, 1~3 NG AR .

2) REL . O IR E(GEHEE REOMERR ], @ JHFRMEKAER, HARK RGP SR K
WG IR BV BT 38°C . SIS ZEN) 24 /NN SRR T 10 mL 75 T3 SRt B CT
WESE IR 15% LA FElcH & i kk . g, @ik ik A S F B 51 iR, DL E R0 51 B
AR

Zr*AP

8nL
Hep, rNSENRE, AP RNIENBE, n AERREE, LARSENHESKE.
2.4, GIHERH

RHIFECR G SPSS 26.0 AT R /0 #r. BB R (I Graeb PFr4F)LAMIE + briE%
(X£5)&om, HRZERAGWL PR TI7Z 00, 77225 RIEEY Levene ¥%; 70 AR & (i i Bk

Q=

)
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B FE IR RGN E(Y) A E, AL F AR I B s 2R A0E R 7R3 8 Fisher FEHMER L.

BT AE G 3, M2 Rl 3 Logistic [IAERY, 52 F ) J5 120 1 PR SR, AR AR AR Fr i aF
By 1k 5 3 (Glasgow Coma Scale, GCS) 14 fii = H AR, Graeb W7 K5I E RS HMNEHEE, 1H
2 1E & oAt e (aOR) 2t 95% B AS X [7](95% Cl). i Goi 46 56 5 2 B Z L BIME N 0.05 (RUZ).

3. /R
3.1. BE&HEN

ZHHAEFRS . M. RAET GCS W4y Graeb W55 i LS H 5% 7, BAk P EHBIKT 0.05, Wk
1R [, T S EMH R R A5, AT . ARAT GCS V43R Graeb ¥4 =AM 4HE
BT Gt B, s 1 pR . BRI S, A PR 58.3 &, Bk Tl 64.3%; B 41SFI4ERS 59.1 ¥,
B 61.2%; C 4TFH4ERY 57.8 %, FME N 66.7%, =AM, P{E N 0.654. RAT GCS T
S5, AN 72421, BANT75+19, C4~N6.9+23, P 1N 0.213; Graeb /> Jiifi, A 41K 6.8
+15, BHNT71+17, CHNTO+16, P AN0421, ¥WEREER. XEWSHEITHH FGEG T %
PR, 756 AFURE 5T T Ee P R

Table 1. Baseline characteristics of HVH patients categorized by ventriculostomy catheter size
=1 BRREFRSEER2EN HVH BEELHEE

fabr A B4l CH P 1
() 58.3 59.1 57.8 0.654
T L A5 64.3% 61.2% 66.7% 0.782

ARHT GCS W57 7221 75+19 6.9+23 0.213
Grabe 14y 6.8+1.5 71+17 7.0+1.6 0.421

ZHBH LR . MED

80 T T
I
Jo| A7 GCSTFSy i
Graebit4»

60F 583 59.1 57.8 .

A B4 CH4

Figure 1. Comparison of baseline characteristics among three patient groups
B 1 ZHREBEELERXTEE
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3.2. SIRMRERGE

W 2 s, AFEERANRYT S HREFE RS ER:

1) MmAERZE: C4lik 89.2%, BT A M 72.3% 5 B 411 84.5%, P<0.01, &M &
TN 2 SR A GG &, P =0.003;

2) TG RIFZ(GOS>4 4): B 41LL 65.5% % E LT A 41 48.6% /% C 41 53.8%, P=0.023, iX&
R A AR A S AR 2 A PR A S P4 s

3) JFACAE: C /AR GRTy 18.1%. HHHIMAY 19.4%, KR &T A 41 5.6%M1 8.3%LL K B
H1 11.3%F1 12.7%, P < 0.05, 5 Ko Z[7]#E M 16Fr & H i X —F; A HSEHERN
25.0%, ZZET B 4L 9.9%F1 C 41K 6.9%, P=0.001, ENUE4HE 45 AL B 5 25051 i e

YRR BRI AN R AR AL R T RS S AORE M ZE R, BATRIA R 2 s Bdis 2 T 1 2 R
BN [ A8 A3 20800 b PR 0 5 R E R 2B R 0 EL

Table 2. Comparison of therapeutic effects and complications among the three groups (%)

= 2. DTS H LR (%)

Ei=2an A B4 CH4H P1H
I B % 72.3% 84.5% 89.2% 0.003
TG R 48.6% 65.5% 53.8% 0.023
il A SR e 5.6% 11.3% 18.1% 0.012
S IR 25.0% 9.9% 6.9% 0.001
P H IR 8.3% 12.7% 19.4% 0.042
IT RAE AR E FERIE R A H ST L
100 T T 80 35 ,&ﬁlmﬁzggz T
I i M /57 5
—O— Jiij5 RiF% 1o - FEHIER
%} 89.2% 30 - R
170 251 25.0%
80
= 165 8 0
M W §20 r 18.1% 19.4%
& 701 160 &
i B
= l‘c: ®15r 12.7%
= 6ol % 11.3% —
10l - 9.9%
150 o | ©-9 70 6.9%
50 6%
45 51
40 40
AL B4l CHl A4l B4l C4l
(a) JT T (b) IR AE R A AT L

Figure 2. Comparison of therapeutic efficacy and complication rates among three patient groups

E 2. ZHBENTHSHRAERE RIIELE

33. ZERFRESH

Z K% Logistic A1 H0 M 275, ARET GCS W4 W& > 50 mL M EEE NI TG 22 m F &,
HIAA L5708 2.32, 1.87 #i1 1.65, 95% & 5 X [Al{k XM 1.45~3.71, 1.12~3.14 % 1.05~2.58, P {E3)/N T
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0.05. Hrb, BAEHM 12Fr 125 REFFUE R &M, HU{EEE A 1.98, 95%E (S X 8]y 1.22~3.21; 1M
C 414 14Fr A% BT BT I 37 B 20036, AU G 5 7 th 1f JXURS: A LG s 1.42, 95% B {5 X 7] 4 1.05~1.92,
PRI PR 5 AR R8BS U B A2 0 38 ) R B
4. ¥1ig

06 2 I PR SR v A RURE T 1) T PN A S T B B R, T IR A A AR AR D R T R RO A
OEARSH, HEF R Z /IR R4 R IR SR 5 5 RACE 2B IEAHE K,
{HIEIR LR, LA A2 55 Tl R RIS 43 BRUMLIR B0 0 4R B I Rl AORE ARG, 31X — P J& ™ 2 T BR AR
T A 705 5 R 22 AV B B . AT 48 R BRI == A SR E ROE,  H RS R T)
BUARME, FHUGRREZRBALR, = MRS . AR08 7 2NN IR, RGP A
ERSEMITRENRRE, SENERE B - 247 PO RS AL SIE .

4.1. ERS3IRBEHHNFEH

AT IE IR LA RS SR E IR IRRICR, 7R 1B RIR RN = a7 R XCE . 14Fr
B BRI RS R, TERRERIA 89.2%, {H A R 0 HY I R (19.4%) A1 Y R Gk (18.1%)
P B AR VT R I8 AU P 01400 i = B B R I IR B0 ) 2 R LI I R KU [12] . IX — LR 5 W R
SERMIRAAR ) EHE — 8 BRI BT ER T Sl (HO PR IR AT BERE IR N RSP,
FE R BL A et B b, 5 S B KB VI e, 51k gk R f[13]. Ko S5 [ 71/ FL IR S HF
X451, HARTE A RHBOR R 51 A (L6Fr S48 AR O I XU i5iik 43.1%. PRI, I PR Hh 35 P2 e i
FINEE, Flinxt Graeb ¥4 >8 4r FLH I E >S50 mL FIESEB A, AT 14Fr S DU 22 f7  N w
JE, AR 4 LS iy B 00 B T MRS e i, DRI XU

4.2. hEER(12FNRIGKRMLESE

FHECZ N, 12Fr SEHAETIG R 1 22(65.5%) F1 I A 0E 45 i) J7 11 Fe 3 BE AR R~ P A e o 3R 51 RAR
N 8Fr SN 5.06 £, 1M/EYL RS FH AR AN HE = T 8Fr 4, $RoR Hh SR RERE A A BR i, S n]
I G R ST ML b Ah, 12Fr ZH 1 345 1 25 28.(9.9%) i FH I T+ 8Fr 41(25.0%), #E— B EHIF4HE
12 5y R L ety B S EOS LR R . 25 5 TR R A [B14 tH I 0 B BE SR SR, h A BRI G AR S5 sha T 5
JEJIRE SR BIE 51, ATRERSCH AR YT IR OCEE . BN, XIT GCS V4> 6~8 4 - 48t B 4,
12Fr FETERNBIMNERE, HE IS, nTCE E I 5] I DA 4k A i AR K XU -

4.3. MEEITRIEN R TR

ZRER At — DB 7ORRET GCS PF7r . LR A ARk FN TR AL RS . JE Tt UG
IFERITHESS : X T RE R (IR <30 mL sl =2y 7K), 8Fr S Al A, JCHEM T
BRI I RE N 57 BRAFAELBREVR YT S s T BERE AR 5 8 DR 5 T ACRE ARG (AL A, 6 B IR SV A iR
JTLARTHEBRRCR . EREERZ, EREFEANINLEE, TR MRS AR LA
JEAP PR BT, TR R O RS, R A B N A R 23 B BT R S

4.4. RIRMESAREE

ABE TN BB i, AR R KUz, HARIAA JIBE 7 8 (0 6 N A IBUK &R A=) . BEAh,
PRSI B S IR AR R R B, RIS SR AR . ARBE U R — IR R e AR 0
PUR IR R B G N AR ROR[LA) RN, B 2 o BEHL BRI S8 IR 70 J2 V6T SR A i . JEa
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Rl B A 125 5 R 51 PR KUK 40 2 [15], BRAS IR 2 HH L (ks v Va7 T R B 42
5. &g

il

MR R ER ST el LIS 4518 12Fr SRR HVH IRT IR Tr %8, R 5 % 4tk
12 (14Fr) 51 it & F 1 BURE AR (H R 3 DD ST R AORE o« ARR TG R 22 rh L BE AL B8 B8 TE A I T
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