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RMZHE Logistic B4 MIH 5T, A @S TNETR, 8558 HE R/ &I WENS (Hunt-Hess |
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[ Abstract ] Objective  To analyze the influence of drainage volume on prognosis of acute
hydrocephalus (AHC) after aneurysmal subarachnoid hemorrhage (aSAH) by continuous lumbar drainage.
Methods A retrospective trial was conducted on 82 AHC patients after aSAH admitted to the First Affiliated
Hospital of Chongqing Medical University between January 2017 and January 2022. In 6 months after
discharge , modified Rankin Scale (mRS) score was used to evaluate the prognostic outcomes. Univariate and
multivariate logistic regression analyses were performed on demographic factors, severity of subarachnoid

hemorrhage (SAH) at admission, medical history, cerebral vasospasm, and lumbar drainage data. Then a
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nomogram prediction model was constructed. Results  Univariate analysis found that World Federation of
Neurosurgical Societies (WFNS) score, Hunt-Hess grade, modified Fisher grade, time for continuous lumbar
drainage, shunt dependence, cerebral vasospasm, and drainage volume were factors affecting the prognosis of
the patients. Then logistic regression analysis revealed that high WFNS score (OR: 3.25, 95%CI. 1. 11~
9.48) , high modified Fisher grade (OR: 3.66, 95%CI. 1. 08 ~12.35) , shunt dependence (OR: 15. 56,
95%CI . 1.22~198.57) , and cerebral vasospasm (OR: 22.24, 95%CI. 3. 08 ~160. 68) were independent
predictors for mRS score, while volume of continuous lumbar drainage (OR: 0.57, 95%CI. 0.40~0. 82)
was an independent protective factor. ROC curve analysis indicated a good predictive performance of the model

(AUC=0.898, 95%CI; 0.935~0.861). Internal validation through Bootstrap method demonstrated excellent
discriminatory ability of the model ( C-index=0.950, 95%CI. 0. 904 ~0. 996; adjusted C-index: 0.934).

Conclusion

Increased volume of lumbar drainage is an independent protective factor for poor prognosis

following aSAH and can improve the prognosis of SAH patients.
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Ik ) T B HY fil ( subarachnoid hemorrhage , SAH)
295 Bk A 5% ,85% 1495 PATEOR S it A 5l fk g il 5
B WBUK R SAH 3 WL IE RiE 2 —, — B &
e TR AR KORE A K R 3 IF 1) DA R ERE a3 R %K, ()
st 184 AR KU o o, Bt s o
gk AR S H 1L ( aneurysmal subarachnoid hemorrhage ,
aSAH) & Z5d i AR Wi 58 4236 A, I AUK S 20A
HRE ST T KRN 22 DAL, AR 2 aSAH (B35 FEA
BEdE 2 AT I B R LAY SRR 7 0 SAH g i LK AT
PR aE AYERETE . aSAH J5 2R EUK (acute
hydrocephalus, AHC) 7¢ SAH i) 3 d WAk 4, VA
PERAETE NG 4~13 d, BYENFES G =14 d &
L AHC AR e o Lt SR, 35043 7 B
AR5 |, MRt YR 5 | A P 4 8 b 3 o ke ) o P
1) LI S FL oy e, el I A VMO 8 . % ANl
Tk i 2 2R sl T BRI I G ZH 2 4, i LA
HEBELYE AHC (5107 35" o (H F R R 5 1 30 ke T
B TS AH DRS00 1 A A5 BN AR S IF9T , JE I Je 1
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R BRIE NI 5 1 it B RE 05 aSAH J5 AHC B85 1Y 13
J& AR E W aSAH J5 AHC 35 A B A% Ft i 4]
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HAIRIRFETS , HLH e Ja BT I [a) a2 4
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HIPERAE QBB E G FRK 7T 2 5 i Gk
U | O AR 5 (R B K S T T AR AL RN
I ; ©aSAH J5 AHC fRSFIRTARATHEL S [
1.3 &y AT
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intensive care unit, NICU ) #E47 8 1) W il A= iy AR AE A1 4
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HPGRE . R DL IR e R Y- A5 R0 s 2h 4
IMLEAE 140790 mmHg DL, BT A 83745 1 1] JE 5234t
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13-4 B 14-5 ME] B2 0k 28 3 5, 28 00 B 0E A0k 0 i T
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HMEGIRAR TE5E o PSR b R i ik 22
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WD R FERE 7y R (<30%) \H EE (30% ~ 60% )
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1.5 %t s o

K SAS 9.4 FI R 4. 2.2 g7 8 ab B, TTEUR
FHAH B E (%) 23R (%) FoR, R X K 5 a4
Fisher FEBARG LG o X T 2 1E A PEAS 50 1 1 1 kL
xs $HR R ML ¢ K565 W LA A28 M(Pos, Pos)
ik, & 1 AE 2 8 Wilcoxon £ %5, aSAH AR J5 & 4
AHC J5 I PR IS AN BAH G52 i P52 1 i R
FHZE M Z & Logistic % 20 4437 (o, = 0.05,
oy, =0.10) ; e H AR 5| R 80k A s )R
PO AEAY A8t Nomogram 8] 5 47 38 SCH IR 355 1
RE RO KRS RE | PH A SN L B M 0 ROC
2R T T AR (AUC) e PPl 58 AU A3 1 R0 T 24 BE o
K JH Bootstrap P ERSIERE ( B FEEFFE 1000 1))
TR — B 8 (C 4880 , PR AR AL Y IX 43 B2
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X BEH A (0. 50~0. 70 R IX 43 BEHAG L <0. 50 Ry 58 42
BEAIL) 5 2 A5 o il 2, PEAN 50 Y 174 A A 8 (A AR o )
W3 5 SEBRME A Z ] B RAT 1) — B R RE R
4F) . LA P <0.05 R BAGHE L,

2 #R

ABEFEIIE], AT 1108 Bl #E4T T FARWGTT,

HP A 136 il 3 & A AHC, 352 18 98 A HERS b e, HE
FRATINZE ST [T 32 6 IR IT A 8 LA 9t
A AR E AL 6 B Ui R 11 B, B
A 82 Bl B H HAT IR S5 . MR mRS P4y, Bl 4F
A 46 41 (56. 1% ) , Hif5 214 36 151](43.9%) , 4
N 122 DL S BB 5 | 48 A be A L3R 1, TS Gl
B A (55.43+8.50) %, il 5 2= 40 A 1% (58. 69+
9.8 %, EZRTHITFE L, B aBHA 15
B, Lotk 31 I, TG 224 B E B a 18 ], £ 5%
oGt E R S BeAh, BMI 5 3 1k ) BR R 2
A I e R 5 W5 PRI SR 2 15 R KR R | Bl kR 7
B TFART A R RO YA A ) 25 R o4
TR M4 WENS 43 24IK  Hunt-Hess 432%
F1 mFisher 43 2 AG 5 1 3 B 1R) 2D 51 R O
AEAET | DA 0 1007 28 R 5 3 2 A 1y 4 >
Wi 22 57 A et L (P <0.05)

x1 FRAPRBRERAZFHERRSN [+, #1(%),
M(Pys,Pss) ]

L3 B4 (mRS 0~2) Fij52E(mRS3~6) P

TEHS/ % 55.43+8.50 58.69+9. 87 0.113*
I
| 15(32.61) 18(50.00) 0.111°
s 31(67.39) 18(50.00)
BMI/ (kg/m?) 24.82+3.34 25.67+3.24 0. 250°
WFNS 43 2% 2(2,3) 3(2.5,4) <0.001"
Hunt-Hess 434% 2(2,2) 3(2,3) <0.001"
mFisher 434 3(1,3) 3(2,4) 0.007"
13 2| )/ d 8(6,11) 11.5(8,17.5)  0.009"
MW T 7 A /emHg 15(10,15) 15(10,15) 0. 808"
M5 /10 mL 9.9(6.7,13.9) 6.8(5.3,9.2)  0.013"
HreFvEma/d 5(3,8) 5.5(3,12) 0.528"
AR 12(26.09) 19(52.78) 0.013°
R 24(52.17) 21(58.33) 0.578°
WA 12(26.09) 15(41.67) 0.136°
el 10(21.74) 12(33.33) 0.239°
Wi PR 5(10.87) 4(11.11) 1.000¢
Bhikga i & 0. 494*
JEAEFR 4(8.70) 5(13.89)
i EFF 42(91.30) 31(86.11)
FARTTH 0.632¢
A 19(41.30) 13(36.11)
Frim 27(58.70) 23(63.89)
B I 17(36.96) 11(30.56) 0. 544°
I3 I A R 2 4(8.70) 20(55.56)  <0.001°

a:t A% ;b 4F A4 Wilcoxon #35 ;¢; Pearson F 7 # 5 ;
d:Fisher #% #8435

BB Z 7R P<0. 10 [ 745 &, A1 45 WENS .
Hunt-Hess .mFisher  JE 1 5 | i B5F 18] 43 70 40 06 . i 1fi 45
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AR s R T AN EMAZHE N, R
Logistic 725 [0l 5 i %€ H 52 1 mRS 1948 &, 158 5 />
PRl 2R A ST s i £8 5 S (P <0..05) , AR s OR {H &
P WFNS 1543 %% (OR:3.25,95%CI. 1. 11~9. 48, P =
0.031) .mFisher £543%% (OR 3. 66,95%CI:1.08~12.35,
P=0.037) . KA Rk (OR . 15.56, 95%CI:1.22 ~
198.57, P =0. 030) 15 fii Ifl. 45 5 25 ( OR . 22. 24 ,95%CI .
3.08~160.68,P=0.002) 50 mRS §Jh 7 15 B
%, HAEL S| i (OR: 0.57, 95%CI; 0.40~0. 82,
P=0.002) &5 mRS BRI R (R 2) 6

&2 ZMAEXE Logistic F 4 [ 353 M0 mRS KT E

A it bR XP P OR 95%CI
WFNS 1.18  0.55 4.63 0.031 3.25 1.11~9.48
mFisher 1.30  0.62 4.36 0.037 3.66 1.08~12.35
A TRAK 2,74 1.30 4.46 0.030 15.56 1.22~198.57
MMASEE2E 3.10  1.01  9.45 0.002 22.24 3.08~160.68
JEwhE e -0.56 0.18  9.50 0.002 0.57  0.40~0.82

Mg Logistic 1] 943 #4553, LI WENS  mFisher
ST A G IR 2 | At R S S R R A
ARJG 6 D mRS FF54E il R 45 )5, # 7 Nomogram
BERY (& 1) o 2840 Ao R, 65 %7, 1l R IZ 1By fit
B JRIRR T ALk I I o L 1ML, A BE BT WENS 343 3 45,
mFisher }E3 2 73, B2 ABEA TSR S AR . ARJG %
A: AHC, R AR IR LB 28, R I A o3 TR i ARUK
L 51 i 47 mLo AR 4% Nomogram 7Y, 5 T Fi N [
ZENHR AR 23+ 13+0+31+89 = 156 43, Fi |
ARJE I RIS A R AIHER S 90%

i 2o 47 28 SRR A 2 25k B A U ) E A
JE LR KRS B T0I0(E A E T00 4E, AUC
£ T AR T 0. 80, 47 15 8 HLAT A 11 10 g
JIFREENE(F 3) ;1 1d Bootstrap J7 ik HiilE , 7Ri%51

LRI AT R4 Y #)l g J) [ C-index: 0. 950, 95%
CI:0.904~0.996) , ¥ 1F J5 ) C-index Jy 0. 9347 ; K 1fE
M o, A9 A T 455 Y fY) WENS  mFisher | 73 i 4
AR A B | I e Ry U R 3R, X aSAH R
J& & A AHC G R AS B A S50 ABE 232 55 S PRl R 2
] FAT RAF A — ik (181 2) |, R IR B R4

®3 HAZXBWIETMN IR
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it 87.5 87.5 100.0 100.0 91.7 0.85
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J& , WG & B % R JEOR 11 0. 862 4% (OR: 0. 862,
95%CI:0.754~0.985,P=0.029) ; {#i fJ WFNS , Hunt-
Hess .mFisher 73 3 M6 | I 45 B 28 E A7 OE ), T
o G 6 B R I sk 1 0. 586 % (OR:0. 586, 95%CI .
0.409~0.842,P=0.004) , Fph 2% fe Bt 5 | Y0 % 135
SOME, PR IS | R B AR B 10 mL, mRS WU &K 2
BERE M E R 0. 869 £%5 ( OR:0. 869, 95%CI.0.776 ~
0.973.P=0.015) , L3 4.

x4 SIREXBETG(mRS TS) KN

AR M AR X P OR 95%CI
Model 1 —0.140 0.0578 5.887 0.015 0.869 0.776~0.973
Model 2 —0.297 0.088 1 11.357 0.001 0.743  0.625~0.883
Model 3 —0.328 0.0944 12.046 0.001 0.721  0.599~0.867
Model 4 —0.149 0.0683 4.755 0.029 0.862 0.754~0.985
Model 5 —0.534 0.1844 8.380 0.004 0.585  0.409~0.842

Model 1: Bl =% i | i B P PR 3R B9 475 200 ; Model
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0.861, %55 £ :0. 935, [8] 3A) , B AT R 4 lfh PR 78 2%
o T S UL DTN ) £ R 3 BT TR | T
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T, H ROC il £ T AL P 35 3] 0. 632 (R fUEE
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S BRI Pk DO JIEE T T S L (aSAH) 2 B R R ek
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BRERG TS, 7E 7T RE 1 R 06 v 74 i e o
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Hess .mFisher |t | 370 BF 8] 23 30 A0 i o 7 e 22
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7RI 2R . mFisher SRE% R , A ik 1 A5 22 28 Al
IR R MR T RE GRS Y RURS: 7, 2 L5 AN R ) 2 ST
FER N . B WENS 4390 S — 90 57 fE [ A
R, S IR DR T i F % A 2 R 5 4 R B
i, I UK, B8 2E . AR
P R Sy Bl Fic g A e OO J T e b I 6 DL L™ EE A
RAE I FUK 2 B0 e TH & B R BRAIG, 3K
ot 1L, 2 W B PR Y. B ARG, 20% ~ 30% 1
aSAH fB A AELE NN IS R 28, T UM B I, 52 M) fii 41 21
mft, BT Re sk, & aSAH ARJ5 A B 15 19 1l
M %z BT RS I B 2 A
aSAH S F AR5 G R BUS ) Nomogram KR 4
il ROC H1£k, Nomogram #5274 1% il £& T 1 F1 4 0. 898
(95%CI:0.935~0.861) , i 4758 46315 5111 25
AT A PR B L 2 MR R S L P T A
R TITIMEL , A5 78 X o3 B A v A Pk R A HE R
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B A B ) B 3 U TRy, FRATTIA R A —
A 7 ] P35 2 18 05 | 97 o BB AR AP A0 TR AR s P i ALK 1)
KA UGETS o i T 20 IR | A R TS 5
Mo, 308 2o 8 1122 5 1 PR 38 22 R 28 A0 i v X TS | s )
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