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Clinical Study on Hyperbaric Oxygen Treatment of Traumatic Brain Injury under Different Pressures

YI Chao-liang, ZHOU Guang
(Yichun Second People's Hospital, Jiangxi Yichun 336000)

(Abstract)
oxygen metabolism in patients with brain trauma.

Objective To explore the effects of hyperbaric oxygen (HBO) under different pressures on sleep quality and cerebral
Methods 60 patients with traumatic brain injury admitted to the Department of
Neurosurgery of the Second People's Hospital of Yichun City from March 2018 to August 2021. They were divided into observation
group and control group with 30 cases in each group by random number table. The observation group was treated with HBO under 0.25
MPa pressure, while the control group was treated with HBO under 0.20 MPa pressure. The acute physiology and chronic health score
I (PACHE 1II), mini-mental state examination scale (MMSE), Pittsburgh sleep quality index scale (PSQI), internal jugular venous
oxygen saturation (Sjv0,), cerebral arteriovenous oxygen content difference (AVDO,), cerebral oxygen uptake rate (CEO,) and
cerebral oxygen partial pressure (PbtO,) were compared between the two groups. Results Compared with before treatment, the
APACHE II scores of both groups decreased after treatment and the PACHE I scores of the observation group was significantly lower
than that of the control group. The MMSE scores of both groups increased after treatment and the MMSE scores of the observation
group was significantly higher than that of the control group, with statistical significance (P < 0.05). Compared with before
treatment, sleep time, sleep efficiency, sleep disorder and sleep quality scores of the two groups were all decreased after treatment,
and the indexes of the observation group were significantly lower than those of the control group, with statistical significances
(P < 0.05). Compared with before treatment, after treatment, AVDO, of the two groups decreased and AVDO, of the observation
group was significantly lower than that of the control group. After treatment, SjvO, and CEO, of the two groups increased and these
indexes of the observation group were significantly higher than those of the control group (P < 0.05). Conclusion HBO under
0.25 MPa pressure can improve sleep quality and correct the disorder of cerebral oxygen metabolism in patients with brain trauma.

(Key Words)  Brain trauma; Hyperbaric oxygen; Sleep quality

A R ZR e s Sk A 5 PR AR T L PR A B o i A7, T
ZHMRHEON T W RUE, B RGREEYT, — R Em™
HIFE R, MIREASE L EFUT R, s &3
B EF&ES, FwsME B m TR B 183)
FNENSE T ThREREAT, 2 B3 (W AR 35 IR 32 21 ™ 5
Wi, 75 %% (hyperbaric oxygen, HBO) /&1 it —AN bRk
KA IR SRR TT T B 208 T4 Bia 750,
ARG B H SV I A AU o, BRI & &, EIRYT
WU B SR A MIET R BARRF, A& 2N AT S A
WIFEag M, AEJE 73T HBO 897 A5G I RCR &4 B
R, QS T R FCHROE . N AE SR AN AR
N HBO ¥R 77 M 4Mp 38 1A, LU AR AME 136 T7 Bl
JER AR

1 JwERANAE

L1 —fsH

YN FUR RO 2018 4F 3 F 22 2021 4% 3 H AR #h &
HMEHICIR TR 60 41l 7075 5635, I FE Bl B8 3R 23 A WL g AT
SR, %300 HhgA: T 1961, & 11 Bl ARk
33~73 %, 1Y (53.17+9.67) % ZUiE Nl E 1 ~4h,
SF (217 £0.14) hy A1 DL ELAE A LR 17 41,
BRI 8B, MiERZAG S B, XTI B 21, &9 il
R 31 ~ 74 %, P (5326 £9.65) %; 2 ENFRN A
1~4h, P (220 +0.12) hy f 4455 175 150 4 355 1 P i fi
1951, FE-BHT 70, Wi 4 51, W2 s — R LR,

ERWIGIER L (P> 005 , HEWWE, RfRE

AREEACEIZS 2=ttt

1.2 NS 3R

12,1 gAIANFRUE (D FFEsMaebadE:  (2) 18
~85%; (3) BEMFHE.

122 HEBgbrdE (1D FFEIIREAA:  (2) HAREE
IR R AR s (3) TLVEVAEAC I s (4) A
GARIE PR 2ZUGBRIE L SRR AR S D R B B P07 5

(5) FHHAAH< 6 M H .

1.3 #&%

1.3.1 W% 025 MPa k7~ HBO i&¥7: RARAE
AU OIS UK = R AR PR A ], YC229010.3—-101 Y
e E 15 min 42 47, HFSE LA 0.25 MPa 1k,
Z et SR, BE S 3 IRAEIRYT, L1 h, BRI
5 min, WA 45 ZE18 % 20 min. JRIT7 A R, TR R
[E1] o 300 ) SR AN ST 55, PRI AR N R 29K - S
TdRAITRE, L4 AT

132 &4 0.20 MPa J£ 77 F HBO G 97: X 8% [H
b, Wl 15 min 247, EEUE LTHA 0.20 MPa AL,
ZEREAE, B 3 RN AERYT, L1 h, BIRERE
5 min, PRAREE W G218 %)L 20 min. V&I & FEF, k.
BRI T o 30 ) R A R 2, DRI R AR Y 25 2 0K - d
fE7d N1, A MTRE.

1.4 WMEIHF

(1D St A4 5148 P (@ B 1F 20 11 (acute physiology



I PHESS 528 & 2021 4F 12 55 31 #5723 1]

and chronic health evaluation 11, APACHE 1I) "% 3 4
YERE, 135070 0~ 72 9y, 1978 R W BEOIR A8k 22
fai & & 710k & K & B & (mini-mental state examination,
MMSE) 1F45riiss 5 NERE, 155070 0 ~ 30 47, 13708 a
RHPNFIIRERRES . P50 T o ANBeia T il JadT e AT o
flio  (2) VLZELERENR i 2 TR 8 E R (Pittsburgh sleep quality
index, PSQD " P/ i o5 4 AN4ERE, HEALERE 0~ 3 ),
1353 B AR 3 P BEHIR T AR 47, VP4 T RS NBRVR 9T AT &R
JT IR TG . (3D LA Seldinger 1573 5l R4 W 4H f2 & VA )T
BTG BRIBIR A W ik i, 453 R 3500 9 3k i S AR S Coxygen
saturation of internal jugular vein, SjvO,) 7K°F, 3L Fick 2
ATH SN S B 45 & 7 (poor oxygen content in cerebral
arteriovenous blood, AVDO,) . EILIE (cerebral extraction
of oxygen, CEO,) HIfiiZH4% 73 J% (brain tissue partial pressure
of oxygen, PbtO,) .

L5 itk

K FH SPSS 22.0 B AFEAT B AL, TEERI U x4+ 8
N, RH RS, HRERAE SRR, R B,
P <0.05 hZERAEBGE L.

2 & R

2.1 WBH LI ET/E APACHE 11 . MMSE #F4-1b4x

¥Ry AT R, WA B E AT 5 APACHE 11 %434 1%
ICH W SR T X MR, W4 R38R )T J5 MMSE ¥4
Biigm W RAEE®m TR, ZERWAEARIERNL
(P <005, ¥,

F 1 WHHEEIRITH G APACHE 1. MMSE 37> b4
(n=30, x+g5, 7
4w ] APACHE II MMSE 45
baglcesel VAITHT 19.93 + 3.00 15.44 +2.63
VAT B 16.87 +2.62° 21.89 +3.17°
ML MEERdi] 19.97 +2.93 15.36 +2.54
VRIS 15.43 £2.56® 23.83 +£3.14®

SE4AYTRTELRR, P < 0.05; 53R4T IS HER, P < 0.05
VE: APACHE Il — 245 58 BT 11; MMSE —
oINS EER

22 WmAEFEITA G PSQLIFH HLiR

SIRIT AT, AR RYT S HEAR N (] BEAR S |
AR PRy AR T S0P 40 38 A, HOULERZH B AR T R 40,
ERYAR G FEX (P <005 , WK2.

F2 PHEBEZIBITRIG PSQI VAN (n=30, x+s5, 47

4 WA BEHRE A OEEIRGCR EEIREEAS REIRA R
WHEZH YEYTET 2144061 196+027 1.85+032 1.97+0.61
QIS 1724041° 1.64+037 157+031° 152+035°
WEH VAT RT 217069 1.93+033 1.81+037 2.02+0.58
VRIS 146035 135+£032% 136+029¢ 131+026*
SR4ATT RS, P < 0.05; S IE4GIT R, ‘P < 005
7E: PSQI — VL 24 LR IEIR R S5 R R

+ 39

23 AE AT A E AR AR LA

5iyran b, 4R 0T 5 1) AVDO, BIBR I
A P A HOWL S22 K T X R 4H,  SjvO,. CEO, B#IA T
AT A RHA R E R T RAE, ERBAFSIEEN
(P<0.05) , MMHAIRITHIER PbtO, thiR, ZRIBTLs
HEEEN (P >005) , WE3.

3 AR RIT SRR LR (1 =30, x1g)

MW E SjvO/%  AVDO,/mL  CEO,/%  PbtO,/kPa

WAL, JGI7FRT 51.02+3.61 6403+£399 5374+3.66 7.90+1.09
VRITIE 61.58+401° 56114297 6425+342° 9.63+1.13°
WS JEITHT 50694354 63.99+394 53.68+358 7.85+1.12
VRITIE  6401+£3967 5328+305 6632+337" 9.58+ 1.08°

SRAIRITRTELEL, P < 0.05; SHRAEYT ISR, P << 0.05
VE: SjvO, — 3P FR K M AEUB A, AVDO, — sk i
HEraEzE; CEO, —Mf =R PbtO, — LU /) K

30 i

oG A7 B T S IS R . BRI AL . =Rk
FIRAIER, AR EIBREMNBOEUE, 1sh, WM EH
KRR 5 58U HBUA M ThRERERS, I H SR A
BEAGT &, 45 3 ok BRI M R J B fan, e
AR RS R A B E 0 Y BT H AT A B = 4
2y, WabKZ A H HBO #E47 T-Tit, 1fi HBO V& J7 fixi 471 1)
ATV SRR CAEE 2 SO RS, HOG TIRYT I 71
BRSO hsE

ARECR N HIRITHATEE, WIEYT 5 APACHE 11
PPArBEAC BSR40 B F KT X 4L, Widlify7 J5 MMSE iF
siEHNRARERSTRAE, ERYWAFRIEXL
(P <0.05), &IH 0.25 MPa J£ /7 F HBO J&J7 I #M% BB
A SRR FER L, SR TR . SR 70N HBO JRYT RER
T BH AL AR, At Aokss, FRAEfe
BERM MR, RN E, SRR, AR TR
Z It AEREE TV, A HBO G A e MU MAEER, i
Y BN SCAEIR, A6 BT oot s b J R ot AL~ 1 1 PR 4 28 6
Tige, T RREOE R mdt i, hEeE e, m
A3 B I B B 2 AR R 1 OB RS, HBO VA7 1 B
RIGSRIEENE, BRHER A RGUERIRE, MRz
AR SR E, TR HTIRE, I EIDRess 2
B BN T RE P S A wT DL Bk AT H R AR R AL
H, HERRE R T

56 T ar e, AR IEYT S BRI (7] BEAR R |
HIE AR R A5 B 207 2 PRI B SR 4 B 35 (K T X0 R4,
ZR AT E N (P<0.05) , $#2x025MPaJE /I T
HBO 897 o #MJi 85517 R F 2o BERR I & . HBO fi 1) 810
NG EAVAIRYT IR, IO BB 2 2 S R AR P A ey, ik
M SEAH AT BRARIA A T 2 ML A AE, Z A4
SURITH e BN L b @ 7 — AN EIRBORR S, 1 B



e 40 .

Shenzhen Journal of Integrated Traditional Chinese and Western Medicine December 2021 Vol. 31.No.23

PR, 41k HBO Y897 Ja, HUR A S EUIRS A T 4ERFH0 N,
T MLV (R 2R o v FOIR S R B I TR, S50 i
— PRI, AR 7R HBO A B T3 m e 4 %
P, BRSNS T IEH K, AAT LRk, £
ECL 5 B R X 14 330 5 1 5 R0, T A PO BB 45 1

HMIT AT AL, WALEBEIGIT G AVDO, FEK 5241
BERT XA, WAEIT G Sjvo,. CEO, 3w H &4
BESTHEH, ZREAESHITFEL (P <005 , #5
0.25 MPa J% 7]~ HBO 97 ili #MJ7 i 38 A et o S AR e A
7 77 HBO A RAIE £ 3 b0 N I3 56 A E R, CRAF I 1) i
WY R HRRT, dhiA B B B E R, KRR
JE BEAIG AR AL S 385 B i 5405 . HBO 697 B 30 o 189 i 1fn 4
I, BCEKINEGEE IR, IR K I G ER, [R R N
T T A BE A A R G I S SR R A3 A S R S A
IR ST, 7 R it T R, G AR AR AR 2 A T
MR AU AT E A RE )y, RARIRE KIThee, s
YHARAIAR T M E T, B BRI T 4R e i 2H
SEAEE, WIS BN (TR B RS, IR AR
YIRS, P B A A A EEE T, IR R B th A
FALRE S, AER TR R A R, WIS S S A
A5 o T E S I R R R AR E I, SjvO, TN B e I ik A
AR b T BN FE ARG A, RIS AR P R, SR
REREEREE M T AN B R R TR, BN A
ke SjvO, =& K48 Th % P (¥ 48 b5, CEO, Fl AVDO, 7
S IS AR OC R I 4E AR, SjvO,. CEO, T FEH7RfiK
ATk MR ERES, Sjv0O,. CEO, Al AVDO2 iX 648 b7 75 )
W i AR b AT R 34T I A N U R AR
FFF o

25 TR, MI#CT 0.20 MPa, 0.25 MPa § HBO 497 ik
SME R, TIIESRIAITIRE, AR TR IR R, Y IE K
AR EEL. AR AT AER TS R L AW A />
BN GE, TR SR AR TS R L A w2, A
URTE JG SR W L 28 3 AR KRR AR i L I KA 7 (] 4k 4

IRAWETT, NimsM 5 6T S B S I vEAn B -

( Bk )

(1) %9, RHE &%, & SIEERGKEEEA -4 ZEHD
BRI A5 K RN RO SR A S L (0D . R ABAT
NEES SR AE, 2021, 30(8): 686-693.

(2) Tk, HH, BE, L. NEWS ¥4 MEWS 15 Al
APACHE 11 3¥5 % @iz N EHe R = B Byl i @E (7).
ESRES, 2017, 37(2): 123-126.

(3)  BRetdy, AW, BREGEE, . VLZEGRBEMRT EIRAH Tk
F2ENBENEEZ 2 (7). DU B B 2%, 2016,
43(10): 1835-1838.

(4)  Fregl, BRbp. mueb R A0 F B o1 By ok 2 (e e
ST RO 8L (J) . b 48 2 AR B 5O BF T 4% &, 2018,
17(6): 556-557.

(5) M, 28z, ARG EERTT P s 102
REWERE (7). RESREZ, 2019, 26(24): 67-69.

(6)  ZBeut, S, BRWAM, %. ARSI EENS BT E
R AMG HIT 8 (D) . ST R R AR 24 &, 2019,
16(3): 183-185.

(7)) AR, FRE%E, EE%, % KRS T &R AT
KR AN FE N T B R IT R s & mT BRI R (1)
Jbm Bz, 2017, 39(5): 509-512.

(8) BB TR, ANFIWTALF R G 7 0] 85 i A7 18 507
Mgz (1) . PEEZGER, 2017, 15(4): 32-33.

(9) Ak, ARTLHE. WA R E R IR T O A SN ) e
MMSE P95 &t s) s sgm (1) . b, 2021,
43(12): 1851-1854.

(10)  F5WE, #FRE, HEW. BARE D mEART PR
JEE G453 PR O 545 K BR T R R B SR AR R s (3) L
SRR 2 R AR 22 0E, 2020, 27(1): 37-41.

(11)  HARGE, FkEfR, MoBfe, S5 RS0 5 5 A 1 9 5
R B IRUE AR G I R XIS 2 (1) . AR
B SRR E, 2017, 24(1): 50-55.

(12) X, YLHE. o 0T P00 P i 5 9 5 2 o 24 36
i 45300 B SR A LR RL I RE AL (1) . VT IS 2 Bt 23R,
2018, 24(18): 1661-1665.



