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Effect of Hyperbaric Oxygen Combined with Low-dose Ateplase Intravenous
Thrombolysis on Neurocognitive Function and Coagulation Parameters
in Elderly Patients with Acute Ischemic Stroke*
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ABSTRACT Objective: To evaluate the efficacy of hyperbaric oxygen (HBO) combined with low dose alteplase (rtPA) intravenous
thrombolysis in the treatment of elderly patients with acute ischemic stroke (AIS) and its impact on neurocognitive function and coagula-
tion indicators. Methods: Sixty elderly patients with AIS admitted to our hospital from January 2020 to December 2022 were randomly
divided into a control group and an observation group, with 30 patients in each group. The control group was treated with HBO+standard
dose (0.9 mg/kg) rtPA intravenous thrombolysis, while the observation group was treated with HBO+low dose (0.6 mg/kg) rtPA. The
therapeutic effects, neurocognitive function, and coagulation indicators of the two groups were evaluated and statistically compared.
Results: There was no significant difference in the total effective rate between the two groups(P>0.05). Compared with pre thrombolysis,
NIHSS significantly decreased and MMSE significantly increased in the two groups at 24 h and 7 d after thrombolysis(P<0.05), but there
was no significant difference between the two groups (P>0.05). Compared to before thrombolysis, PT, APTT, TT, and D-D in the two
groups increased to varying degrees at 7 days after thrombolysis, while FIB decreased significantly (P<0.05), while the increase/decrease
amplitude in the observation group was smaller, with a significant difference compared to the control group(P<0.05). The bleeding rate in
the observation group was significantly lower than that in the control group (6.67% vs 26.67%, P<0.05). There was no significant differ-
ence in mortality between the two groups (P>0.05). Conclusion: HBO combined with low dose and standard dose rtPA intravenous
thrombolysis has a similar effect on improving neurocognitive function, clinical efficacy, and mortality in AIS patients, but low dose has
a small impact on blood coagulation function and a low risk of bleeding.
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PR, H 60%-70% K 2 PEE i KA (acute ischemic
stroke, AIS), B AW 1 B R 28 BURFE M SBT3 5 X
RS " T R, BT, R A R ATS
S IRAR BIRYT 5, T DRIT PA ZE A4S, WK R M 2 2l v L
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T (rtPA)- BRI R AR N IR -PA ([R5 Redg i, 2 B
i ME — ZRATAE UIE 2 24 32 1591 4% 36 B FDA A E I A 500 14
209 (B IR — BRI R U AR 208, & 4 (hyper-
baric oxygen, HBO ) J& — [ TH7 24 M IIf IR 43 3222 B, P 3@ 2o W
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1.1 —Rg&EM

HEAFRPE 2020 4F 1 H ~2022 4F 12 H BUAFIEAE AIS &
# 60 B, LAY At IR SR , 45 30 4] Xf AR, 5 18
B, 2 12 {515 4F 4% 71~83 5 AR (77.92+ 6.34) % ; R &
BRI ATIE] 1~4 h, P34 (2.62+ 1.01)h; g A8 FRAL : LT TT X 12
), R Rz 5 7 8], /I 6 45, HoAth 5 51 WRgRA 5517 ), 4.
13 5 ; A% 70~84 % FHAFEHE (78.11% 6.59)% s KK E 12
i) 1~4 b, F-24(2.58% 0.97 )h; g ZEFBAL : FEIET X 13 4], K
i Kz 5t 8 451, /0N 4 451, HAth 5 48], T2 — R ReR TC I B 2
(P>0.05),

PINARE (D)2 RFEBL AR A=A Sk i CT
I MRI Ky 2552 WA 1 & ALS, A w2 T Re sk ; (2)4F
# =70 %, HEMAE 4.5 h LA (3)FT rtPA #rlikig i, LR
BNk DU BREEY K5 1 A ATRYT ; (4) R IR
A NIHSS $743 1~21 435 (5) i3 RSB R ARG A R &

HEBRFR#E : (1) 20 st 5 (2) 3538 CT $27R K AR K
TEAE ;5 (3)BEAEAT F51 A H I EE P 1 8 20 e kR sl kg
ol N SR IR s () AGLRTE 2 ke L Bt
REEAIIAIT s (5)FLE rtPA HBO VYT AR T ; (6) KM [A]
JoikafE (BE A ) ; (7)™ 5O T BT 2 0™ BB R
e
1.2 BT H*

WIZH 517 LU MG YT tPA # ik ke &% HBO 477 .

HOHLIATT ALAG SR B CUNFR R RS ) B i /M R 4
(B =] DEARE AR B ) R AR RaUE B (W TT2%) (B IR (T
AR IEH FOMR) E IR E (MR IR s SR PE I ) %5 itPA
Ha kA IR SRR 10%56%) 1 min N IKIETE , B4
F) 90% Ik , 60 min % 5¢, WIERLLEFIRAY 15%54] 1 min
R, I 85% kiR , 60 min 5% ; AH2)5 24 h
IS -0 FHBLBES B /NI 25 %), 24~36 h 48 T 18 52 3k il
CT. HBO A7 : i H B s SRR, i 2k 0.1MPa, T
JEBFA] Ry 20 min, 22 J5 2R FH T SR 4R 4R 2 Uk, BRIR
30 min, FFE]4K L 10 min, R A] 25 min, £ H #£47 HBO 4
57 1IR,6 d R 1ITRR, ELEIRIT 3 T
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13,1 fHEINATNEE BTN IS 24 h AT T d R
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133 Bilg  SiAte s B R ST 50, H i A RE IR 1 i
P L (SICH) Ak HY 1M 45
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(1) WGPEIAR . JAYF 5 NIHSS VE4r 553497 BT D 91%
~100%, 4 3% AR ; (2) B2 NIHSS $E4308 70 46%~90%; (3) 4
0 NIHSS FE4M8/0 18%~45%; (4) TG4k : NIHSS FE40ai /b sk 1
JN<<18%; (5)3%Ak : NIHSS PF4338 1> 18%kFET- . LACIGRIR
A+ WA+ AROT R BA R,
L5 GEitEAE
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2 R

2.1 IfeERFr UL 3R
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Table 1 Comparison of clinical efficacy between the two groups [n (%)]

Groups n Clinical cure Significant effect Effective Invalid Total effective rate( % )
Control group 30 7(23.33) 18(60.00) 4(13.33) 1(3.33) 96.67
Observation group 30 8(26.67) 17(56.67) 3(10.00) 2(6.67) 93.33
2 0.351
P >0.05

2.2 HZINFIBE LR
SRR, PIULERT 24 b7 d Y NIHSS B3 T

K& MMSE B 1 71+ (P<<0.05 ), {H Py £ =2 [ G B Jk 22 53 (P>
0.05), HL{ANL 2,
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3 2 %A NIHSS MMSE 43 bbi( t 5)
Table 2 Comparison of NIHSS and MMSE scores between the two groups (vt s)

NIHSS MMSE
Groups n Before 24 h after 7 d after Before 24 h after 7 d after
thrombolysis thrombolysis thrombolysis thrombolysis thrombolysis thrombolysis
Control group 30 12.76+ 5.10 9.82+ 3.71* 8.14% 2.51* 22.97+ 222 25.20% 2.73* 26.24+ 3.06
Observation group 30 12.81+ 4.97 9.71+ 3.64* 7.69+ 2.03 23.05+ 2.18 24.84+ 2.61* 27.80% 2.35
t 0.038 0.116 0.763 0.141 0.522 1.960
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Note: Compared with the group before thrombolysis, * P<0.05.

2.3 ERMINEELLEL IR LR N, Fib B2 T R (P<0.05) , T WS LI N / 7 ok ek
ME TR, WARRE 7drF PTAPTT . TT.D-D A~ &), SRR 2257 0. 2% (P<<0.05), WL3% 3.

*® 3 WERMINAEIRIRL R (a2 5)

Table 3 Comparison of coagulation function indicators between the two groups (vt s)

Index Detection time Control group(n=30)  Observation group(n=30) t- value P- value
Before thrombolysis 11.87+ 1.04 11.82% 1.10 0.181 >0.05
PT(s)
7 d after thrombolysis 13.49+ 0.95* 12.85+ 0.93 2.637 <0.05
Before thrombolysis 28.97+ 4.08 29.06+ 3.94 0.087 >0.05
APTT(s)
7 d after thrombolysis 32.96% 3.39* 29.94+ 3.53 3.380 <0.05
Before thrombolysis 15.78+ 1.37 15.71+ 1.42 0.194 >0.05
TT(s)
7 d after thrombolysis 16.57+ 1.16* 15.87¢+ 1.23 2.268 <0.05
Before thrombolysis 0.55% 0.10 0.54% 0.11 0.368 >0.05
D-D(mg/L)
7 d after thrombolysis 0.84+ 0.13* 0.70% 0.09* 4.850 <<0.05
Before thrombolysis 2.96% 0.41 2.98+ 0.37 0.198 >0.05
Fib(g/L)
7 d after thrombolysis 2.51% 0.27* 2.66% 0.25* 2.233 <<0.05
Note: Compared with the group before thrombolysis, * P<0.05.
24 WEHERILE Wi 225 (P>0.05), IL3E 4 FITR .
WLZE2H HY 1 58 WY A T % B2 (P<<0.05) s PREHFE TR TC
%4 MARREHDRIETEREER [0(%)]
Table 4 Comparison of bleeding and death rate after thrombolysis between the two groups [n (%)]
Haemorrhage
Groups n Gastrointestinal Death rate
SICH Bleeding gums Total
bleeding
Control group 30 5(16.67) 1(3.33) 2(6.67) 8(26.67) 2(6.67)
Observation group 30 1(3.33) 0(0.00) 1(3.33) 2(6.67) 1(3.33)
x*- value 2.963 1.017 0.351 4.320 0.351
P- value >0.05 >0.05 >0.05 <<0.05 >0.05
3 Wi chemic penumbra, IP), 171 DX fii 40 L EL 4 S8 9 R A g D L K

i Py ot 35 P 3 T 40 TP, YD A AR T AR, 7 L M 2 2 AN ]
WA S AR LA S A A0, s e S A R K
VERRYA YT R TP A2 M I 9 S5 B B (M e — , Bl ( strep-
tokinase , SK) . bR i it (urokinase , UK ) Fl rt-PA & 24 Fijllfs K & F

AIS J2 il A b Ao N KR 26, e e 2 R
f R WL AN 22 R , BT BRI R FET- R, ALS B
J5 2 PG SR E DRI IE 0 28 2 2 [R]JE Jld e I >F 95 7 (is-
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HEE 254, Horp SK #1 UK A [G] iR T4 B 6 R o i 47 3%
ML, 5 | 4 B e, R I & A 3R s , PRI PR S B g v 7
E—E R, rt-PA ] 3P 5 e R m AT 4 45 A8
R A, WA A Y e A T4 g R I 2R B R s ke AL
S0 H R B rt-PA X IRAEES R G 0 A R A )8
55, &S EFAE A B, 02 B RTHIE ST RG YT R0 ATS
HALHIZY) o

B e e AIS J5 A E EUREEREL, RS Rk & i
H) EZHOHEHLE] . HBO Y7 & — i ilyAy A, RALIARTE 1
AR LA 468 TR 7T WP 4 R e R B SR Y T e 1Y
TP, AR AIS YR T BBLE R - (1)4E HBO AR R, SRl
SRS He A St P AR v 2 0 T ) e i 420G ARk K
2 H BV ARG, W W11 B , A 55 BT Ao 200 A A 9 1t
AR HE TP DX HG ot 25 200 B P 52 224 ) I, Bk 2H 24 3 s
L Ao S AR et A 1 B B TR ThREIR
R T2 4065 ; (2)HBO A 3 i {2 3t = 2B ) % 15 31T
R, T £ 2 2 1 IR I 2T AR BRI, B TR PR, (2 1 25 4
IREWR . , W/ 5 AR (3)HBO Wl E f 2007 A |, A
AH S S PR F- AR AE A B i it , il B v i v A
PRy VER . 2B LGP STIESE , HBO B4 rt-PA 1] g 3 42
= AIS BAE G RIAIT AR . AR, KT rt-PA F kA8 67757
G —EAEAE, E N H R 0.9 me/kg(5 K90 mg)
YERARAERI AL 0 H Al 2 e R AR 0.6 me/kg (5 K60 mg)
ERIRBHIBTT o £ F UL, AWM E T HBO I AIKH i 545
R rtPA AR TAYT ALS MG PRIFRL, 4550 B BidliG
I BRI LT R B 25 (P>0.05), FH 5% #07 E
gy WZVARR S 24 h .7 d B9 NIHSS 3% F ¥ . MMSE I i F+
R (P<<0.05) (HPIdL 2 [ TG B 22 5% (P>0.05) . $27~ ,HBO Bk
AR ShRER I rtPA SRR REA S AIS BE M
PRZSNAITIRE , B I RYT A SBT3 A0 2, 5 BT AP B
FEER 3

i i S A B8 7 L 1 rtPA BRI AR B LI R
JCHJR VAR AEICHY SICH 2 TG A R sk Gk H %, 4
RS ERERRFIET B EZEHED, HSCHIEE Y, tPA Jif
SR B I0L D REVIE S 5 S AE AT X S5k S 1l A E 2L R P, AR AR
WFoTah R, M THenr, WARKs 748 PT APTT TT,
D-D R[FIFE LSS N, Fib B8 N (P<0.05) , i g4 s / F
MR/, S0 I 22 5 B 3 (P<<0.05). A UL, /NI rtPA
A AR AT R B I D RE RSN . B, WAERZH i 26
B RAR X B (6.67% vs 26.67%,P<<0.05),SICH %/ % &
FEEE FART X R HIF RS L (P>0.05), kit
HH ARG £ otPA S o A ARORT A8 B I T BB Y 5 ) , D /45 2808
1L I R A JRURSY | T 38 O S PO A SR 45 SR SR WIS e 4 S
R R AR Mk ERERTHIFE L (P>0.05),5
ARFFFTAE IR —3U, % JE T RE-5 A8 B AR /N B L9 %o
G R LB PR A A A O

25 LTk , HBO B G- IF = SR & rtPA #ikis i 7E
R ALS FRE PR ZIAFITIRE | RYT AR SBT3 7 AR
AHY AR mEE D REsZ /)N, WA i & A KU AR {HAS
WFFATIFFAEA SR Z AL, QA5 g B O 5T, DB T4 2 )

R, HIAFEA R e a5 e e ety . PRIt , 5 b
5T 2 L EEAS A BENL SRR TS BEA T IRIE .
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