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[Abstract] Objective This study aimed to explore the effects of edaravone on neurological function and the inflammation-oxidative
stress response in patients with epidural hematoma treated with minimally invasive drainage of intracranial hematoma. Methods A total of
102 patients with epidural hematoma treated with minimally invasive drainage of intracranial hematoma were prospectively and randomly
divided into a conventional treatment group and an edaravone group, with 51 cases in each group. The differences in serum inflammatory
factors, oxidative stress, and inflammation-oxidative stress indicators between the two groups were compared. The National Institutes of
Health Stroke Scale (NIHSS) and modified Barthel index (MBI) were used to evaluate patients’ neurological function and daily mobility,
respectively. Results The hospital stay was significantly shorter in the edaravone group compared to the conventional treatment group
(P < 0.05). After treatment, the levels of serum high-sensitivity C-reactive protein (hs-CRP), tumor necrosis factor-o. (TNF-o), interleukin-6
(IL-6), matrix metalloproteinase (MMP)-9/-12, homocysteine (Hcy), malondialdehyde (MDA), and the NIHSS score in the edaravone group
were significantly lower than those in the conventional treatment group (P << 0.05). The levels of superoxide dismutase (SOD), glutathione
peroxidase (GSH- Px), and MBI score were significantly higher in the edaravone group than those in the conventional treatmentl group
(P < 0.05). Conclusion Edaravone can significantly improve the neurological function of patients with epidural hematoma after minimally
invasive drainage of intracranial hematoma, reduce the levels of inflammatory factors, enhance the antioxidant capacity, and improve
patients’ ability to perform daily activities.

[iKey words] epidural hematoma; minimally invasive drainage of intracranial hematoma; neurological function; inflammation;
oxidative stress
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Table 1 Comparison of baseline data between the two groups of patients

TR / B (%)

gy s PEEM  peq ) ptia/n

(r+s)

GCS mAhE /
V5 [ 5 mL

kg - m™
X (¥+s) (xzs)

(r+s)

WikhiZd 51 27(52.94) 24 (47.06) 62.04+4.41 23.89+3.12 12.07+1.92 10.50+2.33 33.08+5.46
WH 51 26 (50.98) 25(49.02) 61.20+2.82 23.15+2.67 11.59£1.61 10.194+2.07 32.51£8.19
e 0.079 1.245 1.312 1.394 0.708 0.390
P 0.779 0.217 0.191 0.167 0.480 0.697

EhRE / B (%)

AFERER /B (%) MAE/ RiBES/

Bl (%)

Zilth BEG  HEG Hi

= iE

WEE  TRIREAELEOER B (%)

ik $iZE2H 51 24 (47060 11 (21.57) 10(1961) 6 (11.76) 17(33.33) 10(19.61) 6(11.76) 14(27.45) 11(21.57)
W 51 21 (4118) 15(2941)  9(1765) 6(11.76) 18(35.29) 9(17.65) 5(9.80) 12(23.53)  9(17.65)
iy’ 1.213 0.044 0.061 0.085 0.215 0.263

P 0.749 0.834 0.805 0.771 0.643 0.608
GCS: Glasgow Coma Scale (FF7iliaf Bk )
1.2 Hik 10 mg:5 mL ), B30 mg %/ T 100 mL AEFEER /K,
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c-reactive protein, hs-CRP) ¥ &, I i i fil§ 9% e
A8 W B3 56 0 S 1L 3 e S -6 (interleukin-6,
IL-6 ) AN ERSE R T-a ( tumor necrosis factor-a.,
TNF-o) .
133 00 AU s b TARBIAMARIE 14 d, F)
JFH Tt B £ 922 Wz oF 4 3 000 e 2 i 3 b AR Ak
B 1k B ( superoxide dismutase, SOD) . P — i
(' malondialdehyde, MDA ) FI#3 bt H kit S AL 4 il
( glutathione peroxidase, GSH-Px ) /K-,
.34 5 AU s br PAREIAASS 14 d,
DL TR IE6 G 2 Wz B 6 00 A it v S R 4 A AR Tl
( matrix metalloproteinase, MMP ) -9/-12, DA & %%
TROAH 2 15 H b 2 1 I 1 3 [R] 784 > e 2R ( homo-
cysteine, Hcey ) 7K.
135 ZRIITEIE b TTRITETRIAYY 1d, 3d, 7d,
14 d #130 d 5, AR FE S DA B A ik 3k
( National Institutes of Health Stroke Scale, NIHSS )
X R E M AT REHATLE G VAN, R EE RN
0~42 43, SME S RER P 2L B AR ™ o B
1.3.6 O iralie dabs TIRITRIAGRYT 1 d, 3d,
7d, 14d M 30dJ5, FIHE R Barthel 5% ( modified

Barthel index, MBI) X} ##& H ¥ 17shie Hit745 4
PEA, ZE R EVE RN 0~100 43, ZME S Rk
& H IR T shaE Jrkar
1.4 GitEHE

i FH SPSS 23.0 X B AT G i b B, 4%
BIESHMFR . F RIS IAE F T 1 8 %
RHHBE + brife2s (F+s) R, Horp 2 41 NIHSS
MBIV TEE MG TOR, RAES G2
SRR AT ST e M, IFE4T 955 Bonferroni M
[N N i i 1 N 2 G A E L VA = o N 4
5, W HBCR RO K50 MR JFREE. &
FEIEREIE SRR (%) Fow, dlE R
K RS, 24 P < 0.05 0, 24H%RAA5%H
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B AR P AR FAREF ] A i i
ARG FRA M A G 5 s ] 22 (8] () 22 AR GE T T
K rh AR E (P> 0.05) , WKikhiZ 4 1ER i [H)
BE A B4 (P <0.05), W2,
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Table 2 Comparison of surgical indicators between the two groups of patients (x*s)

n  FREE/min  RbPHME/mL REERADMHE/mL  RESIEE/C {EBRRS R /d
RIERIZEAL 51 185.41£24.20 193.64£15.10 17.97£2.52 1038+ 1.71 12.50£2.13
WAL 51 182.52£23.11 191.43£11.60 18.25£3.31 9.96+2.11 14.8242.75
t 0.620 0.825 0.517 1.058 4.802
P 0.537 0411 0.607 0.607 < 0.001

2.2 2 HIiE %R EF K F EL i

ARJG 14 d, H B AK 35 B ZE 4] hs-CRP,
TNF-o Fil IL-6 BARTFGFEAL (P < 0.05) 3 HAHIAH
hs-CRP, TNF-o Fll IL-6 /KL T 5 4L (P < 0.05) ,
L3z 3,
2.3 2 A MmEFR B HERKE L

ARJG 14 d, HHHAFRF 724 SOD Fil GSH-
Px A BT F+ 5 (P < 0.05) , MDA # A B B ik

(P <0.05) ; HikPiZE4 SOD Fil GSH-Px 5 T
20 (P <0.05) , MDA /KPR TH M4 (P <0.05) ,
L3 4,

2.4 2 AMERE- R HIERKF L

AJF 14 d, # HH FAK IS B % 4 MMP-9,
MMP-12 Fil Hey # A B B A% (P < 0.05) , Kik
FLZE 41 MMP-9, MMP-12 il Hey 7K A T % L 40
(P<005), WS,

F®3 2ABEMBRERFKFELLE (ris)
Table 3 Comparison of serum inflammatory factor levels between the two groups of patients (¥ ts)
hs-CRP/g - L™’ TNF-a/ng - L™’
RE14d

T AiE14d b T}

kM 51 26.56+3.03 12.73+1.66" 67.07+4.78 42.04+4.11 60.93+2.85 26.7741.86"
WA sl 27.15+3.11 19.084+1.81" 66.71+5.08 55124423 61.3243.54 44.8143.06

t 0.970 18.460 0.368 15.835 0.613 35.936

P 0.334 < 0.001 0.714 < 0.001 0.541 < 0.001

VE: SEY4ARRTELE, "P < 0.05; hs-CRP: high-sensitivity c-reactive protein GE{ C ;M8 [1) ; TNF-a: tumor necrosis factor-o Jj
JERFEIN T -0) ; IL-6: interleukin-6 (A4 %-6)
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Table 4 Comparison of oxidative stress indicators between the two groups of patients (¥t s)

SOD/U - L' MDA/mol - L™ GSH-Px/pU - g prot™
ARHi RE14d REd RE 14d
ik ZEH 51 79.99+7.83 120.45+10.55" 6.73%0.60 3.42+40.33 54.07+5.28 75.28+£5.33"
WHHH 51 78.23+8.11 96.4349.14" 6.66+0.58 4.51£0.25 55.5345.04 68.37+4.19"
t 1.115 12.287 0.864 18.793 1.429 7.281
P 0.267 < 0.001 0.389 < 0.001 0.156 < 0.001

W SRAARALLE, P < 0.05; SOD: superoxide dismutase CEEALEALAF) ; MDA: malondialdehyde (5 ) ; GSH-Px:
glutathione peroxidase (73t H kit AL P )

K5 2ABHIRE- RUMHIERILE (v1s)

Table 5 Comparison of inflammation-oxidative stress indicators between the two groups of patients (x *s)

MMP-9/ug - L™ MMP-12/pg - L™ Hey/pmol - L™
A& XiF 14d PN RiF14d
kR4 51 220.02+16.73 103.35+9.89° 19.92+2.01 12.6741.54" 22.7342.07 8.01+1.02°
LA 51 218.97+18.74 132.48+10.63 20.28+1.76 16.19+1.06" 23.14+1.87 12.15+3.42"

t 0.299 14.329 0.962 13.435 1.049 8.28

P 0.765 < 0.001 0.338 < 0.001 0.297 < 0.001
i SRR LS, P < 0.05; MMP: matrix metalloproteinase (J£/fi 4 )@ (1) ; Hcy: homocysteine ([FH &R )
2.5 2 40 NIHSS 41 MBI ¥4 L8 e, P HGERIA4RYTE 1 d, 3d, 7d, 14d

=4 )5 Bonferroni i FLA & L. SIRITRIAEL, 130 d B9 NIHSS 745 B B /N F 5 M4, MBI ¥4
WL KGRI ZR 4167 5 NIHSS Wb BT al ) BEESTHE M4, 2R EFGIFE L (P <0.05),
SER WA, MBI PE4 Bl B[R] () ZE Kzl WLk 6 Fige 7,
F* 6 2 AFARBE NIHSS {43 LbEE (¥+s)

Table 6 Comparison of NIHSS scores before and after surgery between the two groups (xr*s)
Pt d = ki d =] it d = ki d =] it d =
1d/4% 3d/4 7d/% 14d/%  30d/%

AR n BITEI/S

AN FIP AR F/P

fkizdr 51 23.81% 17.62+ 13.48+ 10.03+ 7.24+ 453+

ZH 1.07 1.34° 1.16° 122 1317 1.28" 312.490/ 18.726/ 29.843/

WA 51 24.05+ 18.94+ 15.56+ 13.11+ 1123+ 9.54+ < 0.001 < 0.001 < 0.001
1.16 1.29 1.24 1.18 1.27 1.33

e HEMALE, P <0.05

F®7 2AF AR MBI E5HEE (¥ts)
Table 7 Comparison of MBI scores before and after surgery between the two groups (¥ *s)
"ITE "R id = btid = id =

1d/4%  3d/%  1d/%  1ad/s 3044 BRFP ARFP

HR n RITEI/IS

ik 51 4143+ 48.72+ 54.55+ 58.84+ 65.91+ 70.33+
ZH 4.04 3.82° 3.97° 413 4.06 3.95 12.583/ 25.674/ 36.927/
WAL 51 4072+ 4353+ 4781+ 50.34+ 56.71+ 59.08+ < 0.001 < 0.001 < 0.001
3.41 3.66 4.02 3.52 3.70 3.84
e SEMALE, TP <0.05
3 itig TE R — A A2 P45, BT WERRPEAG AR IR H7 22 %)
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LSRR YT O BOE S B SO DhRe gy MBLIFAMU4RTE (P < 0.05) . XS IKs A 0]
Mo B, HORHIAEXTARIG SR AR s AR AU ) R GBS I 5 R A TR i,
R AR PR FIDURIE B = SR OBFSE. S MR ThRRIE AL, JUAEIRLEI S A G TRk R %
SELRIR BEAE TN I BRI S AR B AL AE 2, MR BTS2 4
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