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Abstract:  Objective To investigate the association of neutrophil-to-lymphocyte ratio (NLR) , platelet-to-lymphocyte
ratio (PLR) , and lymphocyte-to-monocyte ratio (LMR) with the prognosis of patients with primary brainstem hemorrhage
(PBH), and to provide new indicators for clinical prognostic evaluation. Methods A retrospective analysis was performed
for the clinical data of 177 PBH patients who were admitted to The Second People’s Hospital of Guiyang from January 2022
to December 2024, including demographic features, routine blood test results, imaging findings, treatment modalities, and
3-month follow-up outcomes. NLR, PLR, and LMR were calculated, and the Glasgow Outcome Scale (GOS) was used to
assess prognosis. The patients were divided into good prognosis group (with a GOS score of 4-5) and poor prognosis group

(with a GOS score of 1-3). Univariate analysis and multivariable logistic regression analysis were used to investigate the

association between inflammatory markers and prognosis. Results ~Among the 177 patients, 83 (46.9%) had a good
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prognosis, and 94 (53.1%) had a poor prognosis. The multivariable logistic regression analysis showed that NLR was a risk
factor for poor prognosis in PBH (odds ratio [OR] = 14.724, 95% confidence interval [ CI]: 5.164-41.981, P <0.001),
while GCS score on admission (OR = 0.688, 95% CI: 0.605-0.782, P <0.001) and robot-assisted surgery (OR = 0.007,

95% CI: 0.001-0.094, P <0.001) were protective factors. Conclusion NLR is closely associated with the prognosis of

PBH and is a risk factor for poor prognosis. Robot - assisted surgery can improve prognosis by reducing inflammatory

response.

Keywords: intracerebral hemorrhage ; inflammatory markers; neutrophil; lymphocyte; platelet; prognosis; robot—assisted

surgery

JE & P i T+ 4 Ifl (primary brainstem hemorrhage,
PBH) /& — 8 BUPE 3 | ey 05k 5 1) i 10 A8 90 , 2 5 i
A i H L 9] 64 6%~ 10% , 22 % T i A DX Jsk , L5 8 1
JEEVIARC 0 H A MU 5T 53K 40%~80% , 771
R B AR DY RE AT X AR A AR T BRI
JEE 4R 3 BT SR . FLET, PBH Y HUS 5200 R A
&, A0 45 % B BF ﬁ‘iﬁivﬁ(Glasgow coma scale, GCS) .
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DI REBRAGTR BE R 0 T KU B DA OC , T PLR A LMR 72
H I AR TS PEAL A A (B O T . SR N
H I B = R GRS X SERAE TR AR TE PBH B T Y
FARAE ] B S FiS AR G

ST ARG [R5 B PBH AR BUIRYT HTEOR
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b, BLFE E 40 (white blood cell, WBC) 3141 AP r 20 fifd
(neutrophilic granulocyte, NEU) 11 %4 | Ifil. /N # (Platelet,
PLT) 314 Eéﬂiﬂ@(Lymphocyte , LYM) T 50R A2 410 ity
(Monocyte, MONO) 144, % J5 7143 NLR (NEU/LYM) .PLR
(PLT/LYM) &2 LMR(LYM/MONO) ., Ay fff R 40416 T 54, i
ARG X P[] — S 56 3 S i, I 2 A4 R il S B A%
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JEARBLIFBEAT 7340 - 5 70 RS R4, BE B E A IE 4t
SCE S, I REWR S TAE S R B BRI 5 4 43 g vh B2 %
PR AT AR R (AT ST AT BETECR TR
TAE 353 ME FETRYE  TE IR FRPR , H A T SRR 203
A AT XA B/ IN SN (L i o5 B/ 1 30, MR i
REMIT) 5 140 WFET . AR GOS, B i 7 A Tils RAF4
(GOS 4~5 43 ) FITiG AN R41(GOS 1~343) . Ffivith &
Nl s a2 5 il
1.5 ZHitFEFHE

KT SPSS 20.0 GE 7 B F BEAT R 43 Br o 3B
Bl I 25+ 56 % Shapiro-Wilk e I 8% Kolmogorov -
Smirnov K35 o FF A IE A5 1T i ORI B A i 22
(v + ) F7n , ALIA] AR FHST FEAR K36, 2201 1H] L3R
KRR 3R 7 225001 (ANOVA) | 241 8] 2 5 HL AR FH SNK-
g i AFFA TEZS /34 T OB A28k (D4 43 51
[RIBE) (M (P, P,y) 1327 , A A L AR H Mann-Whitney U
Frs o THECTTRE UG (%) 3R | 20 18] FE AR T @K 36 B
e SRR B ME R AL S . SR £ R Logistic [ )3 73 47
(Forward LR %) , i & W5 A R B2 m K& . LU
P <0.05 W ZFA G E

2 EBR
2.1 BEIRKEZLER

ABFFEIAANTT B PBH SR . Horfy, T3 1 143 31
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(80.8%) , 21 34 1411 (19.2%) ; - ¥I4E#% (55.53+11.40) % .
KR B A BERT A 12024, 192)h, A B i S 20 45 15 172
(145, 190) mmHg, ¥ 7 JE 100(88, 113) mmHg, GCS 8(5,
13)47

Sk CT AR A 45 5 W, i+ 1l ik it 4.5 (1.4,
8.9)mL, H o 53 4] (29.9% ) & FF i == i 1l , 53 4411 (29.9% )
B IFIR RN e R i M AT, B A 93 41 (52.5% ) , th
il -+ 475 Hiki 39 5] (22.0% ) , 4= figi T 28 151 (15.8% ) , 1 fiki + 4E i
12 19 (6.8%) , W figi 5 1 (2.8%) . & IF i LK 35 4
(19.8%) , il i % 32 F 22 151 (12.4%) , VU figi = 32 & 78 14
(44.1%) .

L FALIG 45 5 WBC %0 12.52(9.16,15.21)x10%/L,
NEU 31%210.20(7.04, 12.74)x10°/L, LYM 11%% 1.62(0.92,
2.08)x10°/L,, MONO 1141 0.63(0.36,0.76) x10°/L, PLT 1 1-4%
223.94 (178.00, 270.00) x10°/L. 4 % #5 & 4 K °F , NLR
9.03(7.09,11.21),PLR 173.28(127.47,197.99) , LMR 2.99
(1.88,3.70)

2.2 BIFAR

177 ) b, 128 49 (72.3% ) 43 W N BHE S IB )T,
6 191 (3.4% ) 47 5 Sl i % 2F AR , 37 151 (20.9% ) 42232 ik ik
TG BR A, HAR A B AE ZWF SHARE S B, 5
IE P2/ MK IERERA B 1061, ¥ F ZARSETF A6 11,
HJ5 9RIE 28 M A 5% T Poppen A B%4% 1 4] . L 4b, 6 451
(3.4%) £ 34 % JH Remebot HLas A S B ~7 A& 2 1) Jlsi - 100 Jib
ZERIGIRA
2.3 FEiS

Fi A A B 5E i 3 A A BT, B T3 100%. AR 3%
GOS, )i BG40 (GOS 4~5 43 ) 83 14l (46.9% ) , Herh i &2
R 4537 41 (20.9%) , o EEBR % 46 1611 (25.9% ) ; T e AN R 41
(GOS 1~343)94 11 (53.1%) , A 3BT 26 $il (14.7%) , #H
WA 26 B (14.7%) , 5 JE 585 42 41 (23.7%) .
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R RSN R, BE A R4S B R4 &%
5B A BN R A B ) ABE GCS i T il b
A TN E I A R DX R B T e A
IR0 A T B BRI 2 32 D = 2 R IR YT T
A ABE I  NLR \PLR Fl LMR %5 i 22 34 i i 2%
X (¥ P<0.05), W#FEI1,

AR ZE T P<<0.05 AR A Z R Logistic [l
JA53 T (Forward LR%) , 255 7R, NLR /& PBH T/ A R 1)
fE I (OR=14.724, 95%CI: 5.164~41.981, P<0.001),
M A BE GCS(OR=0.688, 95%CI: 0.605~0.782, P<0.001)
ML S N W B T R (OR=0.007, 95%CI: 0.001~
0.094, P<0.001 )&y HFE(WFE2).
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*1 HMWPBHEE3INABEARMNEREZSN
YNy B2 (n=177) TG RIFL(GOS 4~5)(n=83) s RREL(GOS 1~3)(n=94) YWZI4 PAE
PR (F) #1(%) 143(80. 8) 67(80.7) 76(80. 8) 0. 000 0.983
/(% xx5) 55.53+11.40 52.37+10. 64 53.71x12. 12 -0.777 0.438
K g EATEE A, M(P,g,P,) 120(24,192) 96(24,150) 4(3,6) -15.396 0. 000
Nk 4 B immHg, M(P,g,P,.)] 172(145,190) 176(157,200) 172(145,190) -2.967 0. 003
AN FEAF 3R EImmHg, M(P,g,P,.)] 100(88,113) 102(94,114) 99(85,113) -0. 446 0. 655
3 3 Bk E MmmHg, M(P,, P,;) 124(110,138) 127(113,140) 124(107,138) -0. 882 0.378
MBI E/[d, M(P,,, P,.)] 16(13,19) 16(12,19) 10(1,13) -2. 060 0. 039
AFEGCSI%, M(P,g,P.)] 8(5,13) 13(8,15) 6(4,9) -6. 653 0. 000
JBi s it & /[mL, M(P,,P,,)] 4.5(1.4.8.9) 1. 5(0. 8.,4. 6) 7.2(3.8,10. 1) -6. 095 0. 000
Aot E d e 41 (%) 53(29.9) 10(12. 0) 43(45.7) 23.859 0. 000
A IF ek BT RE s e 48] (%) 53(29.9) 11(13.2) 42(44.7) 20. 754 0. 000
Jii T o ik SR A5 451 (% )
i 5(2.8) 4(4.8) 1(1.0)
i 93(52. 5) 59(71. 1) 34(36.2)
. . 32.262 0. 000
W f A A 39(22. 0) 13(15.7) 26(27.7)
e Jo + 3 iR 12(6. 8) 0(0.0) 12(12. 8)°
ApE T 28(15. 8) 7(8. 4) 21(22.3)
Ao A0 32 4] (%)
A 69(39. 0) 49(59. 0) 20(21. 3) 26. 422 0. 000
A 108(61. 0) 34(41.0) 74(78.7)
&It AR K 35(19. 8) 8(9. 6) 27(28.7) 10. 120 0. 000
M= %= 22(12. 4) 4(4.8) 18(19. 1) 8.316 0. 000
i E 7R 78(44. 1) 1(1.2) 77(81.9) 116. 494 0. 000
&7 7 X (%)
PR F B IT 128(72. 3) 70(84. 3) 58(61.7)
TR F R 6(3. 4) 1(1.2) 5(5.3) 20. 798 0. 000
FFR 37(20.9) 7(8. 4) 30(31.9)
MBAIIHF R 6(3. 4) 5(6. 1) 1(1.2)
A Bt 4 [mmol/L, M(P,, P,.)] 7.54(5.9,9.7) 6.71(5.4.8. 8) 8.27(6. 4,10. 6) -2.575 0.011
NLR %1 (%)
>9. 48 62(35.0) 12(14. 4 (53.2) 29. 058 0. 000
<9.48 115(65. 0) 71(85.5 (46. 8)
PLR 41 (%)
>191. 69 69(39. 0) 23(27.7 46(48.9) 8. 349 0. 004
<191. 69 108 (61. 0) 60(72 48(51. 1)
LMR #1 (%)
23.21 82(70. 1) 52(62.7 30(31.9) 16. 747 0. 000
<3.21 95(29.9) 31(37 64(68. 1)
VE RN AR 2R %t F EL(P<0.05),
#*2 ®IPBH2EWHEF R K S E X Logistic B1)3 447
ALK b S, Wald /i OR(95%CI) P1a
AT GCS -0. 374 0. 066 32.501 0. 688(0. 605~0. 782) 0. 000
i F AR 0.528 1.282 0.170 1. 696(0. 138~20.914) 0. 680
MBALBF R -4.914 1.300 14.283 0. 007(0. 001~0. 094) 0. 000
NLR 2. 689 0.535 25.311 14. 724(5. 164~41. 981) 0. 000
2.5 HlZs ANFHBhETT PBH K BBV 5 5] T2 1460, i3 A LI ENR FEY AT, GOS 243 ,

AW, 645 PBH 32K Remebot AIL# A J# B i 2 {5 — 0] Fie A2 0 TG B 8 24038 (GOS 343) , 3 B B AR L
BIFARIGIT BN B AER 36~64 %, SE4E IR (51.5+ B R, E A AR BY R ] 2218 Gk % (GOS 4 4 )
9.4) %, I 350 A5 A 5 A5 i+ v i 3 461, B 7 i A 4 i (#3).
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%3 Remebot #1235 N BB F ARG 7T PBH %51

A5 DEX: FHe EBENERA/M KA GCS/%H Ao i /mL A A R A4 RJE 3/ A GOSIH
1 % 57 4 4 11 e+ o I 2
2 L 48 4 6 5.5 M+ I 4
3 5 36 24 3 23 AT 3
4 5 52 24 3 6.4 i+ 0 I 3
5 5 52 12 3 3.7 ki 4
6 bt 64 4 5 9.7 biig =g 4

Horr, BURU ] 4 K 1 61 PBH SR, B, 52 %, Bk
2 ABEITE] 24 h, RETGCS 343, MM 6.4 mL, P47
BRI+ R . AR PSR ] Remebot HL#S A% B 3061 25

B RARTE BRI A AR SE = A S CT BN A
R 2 4/ . 3 3 10) i P9 T A PR IEA T 5
Wi, ARJE 3 d AR HEZS  BEDT 3 H GOS Ry 343 (WL 1),

aNC:ZYi“F'Remebot#ﬂa%Aiﬁﬂbi’fi}]ﬁ%iﬁlﬂ‘*’?ﬂﬁl‘ﬁ*;d~f:7]<'F1‘TCT;g~i:ﬁilé‘% 3R CT, mT & ofe CT e B4 AT Y

Bl 1 Remebot HLE AZH BI A P 3R 51 A AR (B % 4)
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3 1 FENLSETE NLR A Sl 0 , DA S 4 T8l Al L Fn i 4118

NLR J& 5 WML 5 5E R385 1 5 S48 A, HoAe 2 ik
ML P R B M EE 8 Z 058 . ARWF5E T, NLR
17K V-5 PBH Hil 5 AN R AH G, HLAE Z 40 br b R fa b
K2, 5 Fan MR 4518 —5 NLR B97HE T i 5 %
H LIS P R B N G A %, #5 R  NLR 7K B B 5
{4 S E SN, DT IO 26 ki 28 2R 405 RN A 22 D e b , AL
il AT BE-5 LA P R G : ONEU AR R AEH , NEU 121
AR M S R 4 R T A S RE A 5T, o = i e
L 2 2P0 S A 7 38 B i o B IR0 @ LY M RE R 11
GaPENHIZLNE , LY MU/ 0] REH 55509 S, 3 BURIE K
BRCH L A, 1 NLR 7K P8 B Bt 17 38 i 2% (e ot
s ) Fhin A LYM ZhRg B BUBPEPEER

A H B A, Zhao 55— 238 i, RJ5 NLR i)
SR CANFFLE T ) AT REHE /R AN KLU |, 41 7R A SR A

PLR 5 LMR 7E SR R 40 Hr v 5 fUS A G BE 2 A
FRHRP R GRS EE . XS Zou N &
PG H IR A BT — B, AT RE A LA R LA R O bR
i) {4 228 M 5] B, PLR 5 NLR ¥ 3& T LYM 113k, 7T 6
LR T 1 55 L ST P . QREAS R BRI, AR YA A
BN, AT REME LI 4B 75 PLR/LMR RIS R0 . Ry K
AR B o AR S Can R AR R D TR A AT
QA WD B, B BE K I 1T R TG v R B 58 S A
BV . Qi TR Y LMR 76 i i1 i 20t 1
205 0 2 D RE AL B DDA 0% |, B o 2 W ol sE £ T
FCFRIMME . 58 NLR  PLR . LMR 25 48 SE b7 i 9 16 il 1145
P T PEAG T 4V FHAE DGR STk E AT R et 4
W4,

F4 REFRESYERDERBRETGEHOEIHARIKDE

X5 AEH A R % HRZET  KEARES XHER5E#®

[5]  Kim, 5. 2023 BAMWEEREE SMEARE NLR, PLR #2369 NLR Av PLRALA 32 A0 § Z0M i th o 38 4 64 o i 37 K R
(6]  Fan, %. 2018 PBH 4 SELAFE  NLR.PLR Eig:}l;]g;;o%ﬂﬂ‘ﬁi}%7k%l#ﬂ%,W?ﬁiﬂ‘lPBH.&%‘éﬁ#]ﬁ‘é%ﬂE,
[7] Qi, 5. 2018 @AMt & F WA LMR ?QSM%Ri?giﬁ;ﬁf?ﬁ%%%%%ﬁ90d%ﬁ‘%%%’ﬁ‘m@%’
[12]  Zou, % . 2019 éigiﬁg;’é’ EEEAFR  NLR, PLR gﬁiﬁ'ﬁ;iéﬁ;ﬁmfﬁ;%ﬁ%ﬁHﬂﬁ%%‘#’iﬁ%ﬁﬁﬁaa‘é,@z
[15]  Zhao, 5. 2022 airréziiﬁdifé T NIR gggﬁ;‘ﬁf;ﬁ;iimx:hﬁmi%%mdzt‘uﬁgﬁaé‘:,é&ﬁ

A FE H, Remebot HLAF A4l B i 01 F AR 2 BUS (47
N2 (P<0.001), o R4 A 7 A a7 Hp 3
AIBEVR T : OFE HENE ST, T8 3 3D-Slicer LRI A2 K
BB % 7 (1R 2% <2 mm) , ATV i T D 8 X495 , R A1
FAREG . @RAET MR, HLER AT R4 NLR K
B, 7R OB 3 18 vT BE LR 4 B RE N, 5 De
Oliveira " # H} (19 “ Sl B F- AU A0 4k & PR 405 " IR AR A
F M TE 0] 45 A ARG RAERR B 3 SR, PE— A BAE
ZALH . QARG L HE , Lajezak 25 7 (I R G VEN 5
ZERAYHT R I HLAR AT BY R AE B 1 1 vy B TR
o B fe A 55, T il ok 0 AR i 45 A S O R
KB R FE TG . AT, 6 filH 2 HLas N BIFAR 11
BFE T30 34 H BVIRTAS] GOS 443, #E R iz B AR
UCEThRE UG 7 REA T 1. SR, BT REARE RN (Y
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