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Analysis of therapeutic effect of mild hypothermia combined with hyperbaric oxygen on severe traumatic brain injury
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[Abstract] Objective To explore the effect of mild hypothermia (MH) combined with hyperbaric oxygen therapy (HOT) on severe
traumatic brain injury (sTBI) and their mechanisms. Methods Sixty—six patients with sTBI were prospectively collected from August
2017 to April 2018. All the patients were treated with standard decompressive craniectomy. After the operation, 33 patients were treated
with MH (control group), and 33 with HOT combined with MH (observation group). Before the operation and 8 weeks after the operation,
GCS score, GOS score, ADL score and Epworth sleepiness scale (ESS) score were used to evaluate the clinical efficacy; serum myelin
basic protein (MBP), copeptin and oxidative stress indicators including renin, epinephrine, angiotensin Il (Ang II) and norepinephrine
(NE) was detected. Results The GCS score, GOS score, ADL score, and ESS score were significantly increased 8 weeks after the
operation than before the operation in both groups (P<0.05), and these scores were significantly higher in observation group than control
group 8 weeks after the operation (P<0.05). The serum levels of MBP and copeptin were decreased significantly 8 weeks after the
operation than before the operation in both groups (P<0.05), and the serum levels of MBP and copeptin in observation group were
significantly lower than control group 8 weeks after the operation (P<0.05). The levels of serum renin, epinephrine, Ang I, and NE were
significantly increased 8 weeks after the operation than before the operation in both groups (P<0.05), but the serum levels of these
oxidative stress indicators were significantly lower in observation group than control group 8 weeks after the operation (P<0.05).
Conclusions For the patients with sTBI after decompression, MH and HOT are effective adjuvant treatments, and the effect of the
combination of two methods is better than pure MH. The mechanism of MH and HOT may be related to the reduction of serum levels of
MBP and copeptin and the suppression of stress response.

[Key words] Severe traumatic brain injury; Hyperbaric oxygen; Mild hypothermia therapy; oxidative stress; Serum; myelin basic

protein; Copeptin

Fi figi 45 4% (traumatic brain injury, TBI) J& 580
AEAEZE T By H B ], G HE A S 4547 (severe
TBI, sTBD) , Jl AL o H AT , SN PRk 7K i LA
e 0 o B 2 52w TBL A s i R LR R, Al

doi:10.13798/j.issn.1009—153X.2020.05.012
T BAL 061000 JofJb, 78 M 7T Ho0 BE B 2 /b = B (= Wk . T 4
By A ORGERKR 2 WILskER)

eI A REAT R AR LN s, S Rif s TBIAY 2 28
B e HAAURDIAR IR & sTBI H 2 (0 BTGy T B
REA R g A TR, (R AR AL v A
B o AR SCIRVTEAR IR R G i e 80R I T sTBI YRR
LU o

1 ARSI

1.1 #F st % WAFRE : OFF 4 sTBIZWitbn i ; @



—294— TP I R p 2 AR 2020 4E 5 H 45 25 %45 53] Chin J Clin Neurosurg, May 2020, Vol. 25, No. 5
F1 WMABITEIE GCS TS .GOS TS ADLESF1 ESS iEA 3T EE (43)
a5 GCSiT4Y GOS 4> ADLT4y ESSTF43
) BITHT WRITIE 8 BITHT  WRITIE 8 BITHT RIS 8 BITHT  VRITIE 8 )
WEEL 7.1422.11 13.1422.09"  2.49+0.57  4.54x1.06" 24.1324.16 89.14+4.98"  26.32+4.03 87.13+4.23"
MR 7.95+2.45 9.332.56° 2542098  3.99+1.07° 24.15+4.56 72.24+4.73°  25.99+4.67 59.15+4.78"
T SIRITRIE RN LL , * P<0.05; 5% B AHN(E LL , # P<0.05; ADL. H % /Ei& G SIRE 1 3% ; ESS. ZIR IR INvE il i 3=

Y5 24 h WABE ; @A T 2 IR A ; @3RN
K@ AE R BRI B Al . HERRbRE . D
B I HADAE S A Ay BB ;s @ ABERT 200 3 0T
W RN FLHOK ; @FFEBE I D) BERR AT ; DA I FE L
JIE B DI REREG ; @R A 25 Wit B

2017 4F- 8 H Z 2018 4F- 4 H A BEMEIEST A brife
() sTBI 3 66 141, Horb 53 4 31 491, Lok 35 9] 5 4% 25~
55% V- 34(36.72+2.37) % 5 T iz PR 24455 15 491,
T T i 5 I A Pt 10 481, SRR il R 143 9
1], I3 PN L fib 15 3], R SE AP i P 17 451 5 3 3 = A
2051, BNV AT 15 ), 3T 0 16 5], 4540 15 4l

WRAERYT T ka3 R g 2 (33 1] ) AN AR 4H (33
) . WRELEH T 151, 42 18 19 4F 8 (36.5242.33) % 5
Iz R R 25 7 ) AR ot e S B P R S
], RS R B S 1, G PN i i 8 5], ek 5 A i
i 8 151 5 2238 F k5 10 i), BA Y45 7 ), $T 40 8 44l
P 8 Bl Xt R4 B 16 6], L 17 6] 5 4F- % (36.92+
2.11) % )iz PR P55 8 191, B IS ot e 45 - 4
RIS 9, SR ECE S ZR A543 4 451 A A ot e 7 3], i g
S O 191 5 22 8 ke 445 10 4], BA %453 8 19, 4T k403 8
B, B4 7 ], WA L 2R TR T G2 25 5 (P
0.05),

1.2 897 77 i WIdLiE AR G 47 ol 2 S RFERE I
PIERIT o WLELLH R O AR LI A 8 TR 2607, 4
HRZH SR B AIGIRIAY T -

WARIRIAYT « RJG A T K E AR R B IRT , 7%
ik 1 A B A 7] (A 5 S P9 8 50 mg+ 57 A% 50 mg+
FWLTF 200 mg, % T 250 ml A= FEER K ) | LR A5 HI7E
32~34 °Co MR AL R DL K e K B 4 25
AR 6 d, P FRIE W 5B pkEE , 12 h AR IE
R

FEEURYT RS LR AN E AR AR AL T AR
RESG , K AT 8 R AR . MR e R
0.2 MPa. JBJ7 A, K 5 1 & P E J # 51T 10~20
min $&F+31 0.2 MPa, £2 € H 1 W AR Y 60 min, Ji
20 min. {RITJEHIN 6 TR AT R 10 d,
P RIRE 3 do

1.3 WA AR

1.3.1 73 24 I6ITRTLLKIARYT IS 8 AR HI GCS I
3P GOS PE43 19 H A 1 1 2l e 1 & 3 (activity of
daily living, ADL) 743" Epworth I iff 5 3% (Epworth
sleepiness scale, ESS) PE AR TT AL

1.3.2 oo i B8 ¥ 4% 1 & @ (myelin basic protein,
MBP) | A=k & 46 M 3R7 AT LI R YT 8 A IS I i
Jik1fil 4 ml, 3 500 %% /min 250> 20 min WA MG . KH
PEFER e 5 W B V2 A 1LV MBP  RIIR 2R 7K
1.3.3 i i ik A5 AR M) IS RTRIVAYT S 8 5 B
Jk=R 1 4 ml, 3 000 %% /min B5.0> 15 min 70 & L7 . R
FHBEIBE G2 W fHat A U M v &=V EIRER (il
K EK 11 (angiotensin 11, Ang I ) DA K EHE [ iR
# (norepinephrine , NE ) /K-,

1.4 %t 57 ik RHAISPSS 22.0 B 74347 1 4
GO x5 R, SR e K056 5 THECRORER F P K505
P<0.05 2257 AA G o

2 % 7

2.1 AT LA IBITHT, AL GCS S .GOS T
53 VADLPE4) (ESS VR4 ¥ o4t it 24 22 5% (P>0.05) o
IRIT A 8 8, W4l GCS P43 . GOS ¥ 43 \ ADL 1471
ESS PE4M4 i 2 55 (P<0.05) , i H WS40 1 b 2 5
TXHRA (P<0.05), FEWFEL,

2.2 4 i MBP. A= ik & K-FrL 8 AT AT, AL
MLY% MBP  FIRRZR K- TS 12 25 7% (P>0.05) . iR
7 )5 8 J& , WI4H IML3E MBP . FlJik 2K -2 B 2% F %
(P<0.05) , 1 H W %< 21 2 & & AIX T X B4 (P<
0.05), HILFE?2,

2.3 Ak R R AS AT LB JRYT T, B 4L I

®2 MARTARMEEHEMEED FIREKFILR

13 HEERE AL H (ng/ml) FIKE (pmol/L)
WrEr RIE 8 BIHT IRYTIR 8
MELLH  7.98+1.66  6.11+1.54" 15.65£3.26  9.14+1.19"
XPHEZH  8.02+1.98  7.34+1.17 15.66+3.39 13.36£2.41°

TE SYATFRITAIRI(E HE , * P<0.05; 5% IR AR H , # P<0.05



Fh I R A 2 AR 2 2020 4F 5 H 5525 %55 53 Chin J Clin Neurosurg, May 2020, Vol. 25, No. 5 -295-
®3 WAERTHIG IS MR R HEHRxT EE
g3 5% (pg/ml) AR (mg/ml) Ang Il (pg/ml) NE(mg/ml)
40— VI VI . ;
HITHT RJTIESA AT RYTA 8 HITHT AT A 8 A fTHI 175 8 JH

MELL]L 1165043 1.84+0.44"%  2536+4.65 4627+4.72% 17424475 26.3624.69"  221.36237.12 242.62+27.99"
PR 1.19:0.44 2.68+0.43°  24.76+4.18 5425+4.06°  18.01x4.69 38.69+5.13"  223.52+36.29 284.44+34.55"
T SIRITRIHNAE L, * P<0.05; 5% BRZALAA R (H HE , # P<0.05; Ang 1. 1 55K 2 11 ;NE. KHE ERRE

ZUE EIRE Angl NEKFEH L2 5 (P>
0.05). JRIT A 8 i, AL ig B & VB LR E | Ang
11 NE /K-35 B g TH iy, R 002 20 3 B S 1K ¢
HEZH (P<0.05) . HEILER3,

33t it

FURT, X T sTBI, EESR A F AR wk
EIRYTE T IS BATT B, ol LAGE 42U
PSS B0, e i 5 0 o S ARIEL IR Y AT 2 AR
A5 7 9 ek 08 7 40 40 P B, T A AR 1 i 2
ZUTC AT W 3t Al ) LR A, W 52 475 A R g o
RN RIS, MEARRIEL Iy T FEAR R A M S,
AR NIRRT 0 1) AR LA BRI, 2 P i
P RA —E R PRIRCR AT, AR
A7 REA RO T AR AL B Bl SRS, fie 1k B 401
L S EE R TP Se ek g AR, B I 4a R
1 AR R

MBP 2 X f 22 REERBERE I B E R Rz —,
A3 43 P 3 3 B, (8 MBP 325 2o 453 473 1 i i e e,
PEASNAML . FEHUARBI LR T, T k- k-
P _EIRA B A , S BN I I BE A A AR, Y
B At 0 O k38 T, [RI, HeaiAy 7 e i g i
AN FH LA BBTAR PRAE T I3 B Joi s 75 o .25 T o
AR IR . ASSOUEL ML W N FE AR
AT XA, A WARIENG Y 7 N B0
UL 5 R, AR AR RIS D BE i 8 B, o
SN2 A PG, T B JR T ) A P4,
VS AT

£ LA, sTBI & H A , AR A s
SEYRA AR T Ik, M HL A G ROR B4, L
il AT BE S R MBP R ZR 7K, LKAl 7 305
(B

(&% k]

(1] i, EApR XSG, 3. Ba 50— AR AR

PR AR YT A U A A RCR L. BRAR Y
BE4h 4 2R ,2019,28(1) :87-91.

[2] BERAS, Rz, B WS, A% ARG T S E R
4543 £ 2 1M 7% UCH-L1,GFAP 7K K 35 B2 ().
IZEEZ,2017,57(18) : 55-57.

(3] ZERm, T B, 25 i AR A ) R
T I A 473 5 3 SR TRL S SZ e[, Tk £ 24,2018, 40
(13):117-119+125.

4] % g, XU, X IZ. 2016 4F 36 [ R R i A1 45 34
Srda g (DU RO Y], hAemr &5, 2017, 33
(1):8-11.

[5] mr3ete. o R B UE I r RA4AS & GCSTTr REAE 2
BHAMI B M2 N D). TR KA, 2014

[6] 5. hIEXT I GOS 43 [)]. et & BE 2R 24 7
2005,4(5):537-537.

(7] EWRLL,EALEE, £ 35, 55, i FR AU im0 8 5 D
TIREAN ADL B2 M[)]. E PSR4, 2010,39(8) :933-934.

[8] Skraastad E, Reeder J, Dahl V, et al. Development and vali—
dation of the Efficacy Safety Score (ESS), a novel tool for
postoperative patient management [J]. BMC Anesthesiol,
2017, 17(1): 50-55.

[9] Jozef S, Henrieta S. Accidental fatal craniocerebral injury
caused by broken chain of sawing tool [J]. Forensic Sci Int,
2018,7(289):e15-el7.

[10] Jiang Z, Xu H, Wang M, et al. Effect of infusion speed of
7.5% hypertonic saline on brain edema in patients with
craniocerebral injury: an experimental study [J]. Gene,
2018, 30(665): 201-207.

[11] B 8 , XD, Y042, 46 v e SE00T o 8 i fii 147 S
LY KR S MR )], [ B o 200 27 o 22 AR 2 2%
#,2018,45(3) :41-44.

[12] BEFE T, B /INZZ 23, 25, SRt 2 R A 47 16 4k
KM VE PN, A 22 B2k, 2017,26
(26):1378.

(2019-07-01 Witk , 2020-03-25 f& 1)



