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[ Abstract)

intracranial pressure of patients with severe craniocerebral injury ( STBI).

Objective  To systematically evaluate the effects of hyperbaric oxygen on the hemodynamics and

Methods

controlled trials applying hyperbaric oxygen in the treatment of STBI were retrieved from the Pubmed, Cochrane Li-

Reports of randomized and

brary, Embase, CBM, CNKI, VIP and Wan Fang databases. Each report found was evaluated by two researchers in-
dependently applying pre-defined inclusion and exclusion criteria. The data were extracted and combined and a meta-
analysis was performed. Results Eight trials involving 725 patients were included in the meta-analysis. They com-
bined to demonstrate that intracranial pressure, oxygen uptake and scores on the Glasgow coma scale improved signifi-
cantly more in the hyperbaric oxygen group than in the control group after between 3 and 10 days of treatment.
Conclusion Hyperbaric oxygen therapy is effective in treating severe craniocerebral injury and it is worthy of clinical
application.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
111 BEARTEHIR
JA&#2015 81.12 12.02 45 81.26 10.86 45 29% -0.14[4.87,4.59] -1
REBH2017 81.3 10.58 40 81.36 10.35 40 3.0% -0.06[4.65,4.53] -1
ER%2016 81.22 122 50 81.15 10.68 50 3.2% 0.07 [4.42, 4.56] -
EH2016 825 9.2 44 831 7.8 43 50% -0.60[4.18,2.98] - T
BE5%2014 82.21 11.13 41 823 11.14 41 2.8% -0.09[-4.91,4.73] - I
Subtotal (95% CI) 220 219 16.8% -0.21[-2.17,1.74] 4
Heterogeneity: Chi? = 0.07, df = 4 (P = 1.00); I = 0%
Test for overall effect: Z =0.22 (P = 0.83)
1.1.2 BESARIT R H3R
JA#2015 85.67 9.89 45 80.34 8.36 45 45%  5.33[1.55,9.11] -
E#%2016 85.76 9.98 50 80.43 8.63 50 4.8%  5.33[1.67,8.99] -
E22014 86.76 10.07 41 80.09 7.63 41 43% 6.67[2.80, 10.54] -
Subtotal (95% CI) 136 136 13.5% 5.75[3.58, 7.93] >
Heterogeneity: Chi? = 0.32, df =2 (P = 0.85); I? = 0%
Test for overall effect: Z = 5.19 (P < 0.00001)
1.1.3 FERAERIT B B5R
JH #2015 88.52 10.43 45 79.32 6.48 45 50% 9.20[5.61,12.79] -
FH%2016 88.67 10.34 50 79.23 6.42 50 5.6% 9.44[6.07,12.81] -
FH:2016 89.7 84 44 816 93 43 4.6% 8.10[4.37,11.83] -
E%2014 89.44 10.82 41 78.15 6.61 41 4.2% 11.29[7.41,15.17] —
Subtotal (95% CI) 180 179 19.4% 9.47[7.65, 11.28] <&
Heterogeneity: Chiz = 1.39, df = 3 (P = 0.71); 2 = 0%
Test for overall effect: Z = 10.23 (P < 0.00001)
1.1.4 BEARITBBTR
FEMW2016 95.18 4.25 50 8742 5.62 50 16.8% 7.76 [5.81, 9.71] DS
Subtotal (95% CI) 50 50 16.8% 7.76[5.81,9.71] <>
Heterogeneity: Not applicable
Test for overall effect: Z =7.79 (P < 0.00001)
1.1.5 W EARITEB10R
XI4r#§2017 90.02 5.34 38 8342 5.52 38 10.7%  6.60[4.16, 9.04] -
JA#2015 89.76 11.02 45 80.12 6.13 45 4.7% 9.64[5.96, 13.32] -
REB2017 88.27 10.79 40 80.26 7.61 40 3.8% 8.01[3.92,12.10] -
E1E2016 89.67 11.01 50 80.21 6.01 50 5.3% 9.46[5.98, 12.94] -
F852016 90.6 104 4 835 79 43 43% 7.10[3.22,10.98] -
H%2014 90.12 10.31 41 81.03 6.34 41  47% 9.09[5.39, 12.79] -
Subtotal (95% CI) 258 257 33.5% 8.05[6.67,9.43] <
Heterogeneity: Chi? = 3.24, df =5 (P = 0.66); I? = 0%
Test for overall effect: Z = 11.42 (P < 0.00001)
Total (95% CI) 844 841 100.0% 6.58 [5.78, 7.38] ¢

Heterogeneity: Chi? = 67.62, df = 18 (P < 0.00001); I = 73%
Test for overall effect: Z = 16.12 (P < 0.00001)
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Experimental Control Mean Difference Mean Difference

r r M D Total M D Total Weight IV, Random, 95% Cl IV, Random |
1.21 HEARTESIR
JA #2015 4498 5.32 45 4513 4.63 45 5.4% -0.16[-2.21, 1.91] T
REEFH2017 4475 459 40 448 463 40 54% -0.05 [-2.07, 1.97] T
FH%2016 4468 5.21 50 4531 436 50 54% -0.63 [-2.51, 1.25] -T
EB2016 456 42 44 442 6.1 43 54% 1.40[-0.81, 3.61] I
H%2014 4502 519 41 4422 453 41 54% 0.80[-1.31, 2.91] T
Subtotal (95% CI) 220 219 271% 0.20 [-0.71,1.12] ]
Heterogeneity: Tau? = 0.00; Chi? = 2.36, df =4 (P = 0.67); = 0%
Test for overall effect: Z = 0.44 (P = 0.66)
1.2.2 HEAWIT R B3R
JA #2015 47.89 6.91 45 4129 503 45 53% 6.60[4.10, 9.10] -
FB2016 4798 694 50 4192 502 50 54% 6.06 [3.69, 8.43] -
E%2014 4813 683 41 4037 55 41 53% 7.76 [5.08, 10.44] -
Subtotal (95% CI) 136 136  16.0% 6.74 [5.29, 8.19] L 2
Heterogeneity: Tau? = 0.00; Chi? = 0.88, df = 2 (P = 0.64); I? = 0%
Test for overall effect: Z = 9.12 (P < 0.00001)
1.2.3 FEANIT R H5R
JA#2015 5097 7.16 45 3917 597 45 53% 11.80[9.08, 14.52] -
EH%2016 5098 7.15 50 3926 587 50 53% 11.72[9.16, 14.28] -
EH2016 513 57 44 425 6 43 53% 8.80[6.34, 11.26] -
E%2014 51.04 745 41 3809 6.13 41 52% 12.95[10.00, 15.90] -
Subtotal (95% CI) 180 179 21.2% 11.22[9.44, 12.99] L 4
Heterogeneity: Tau? = 1.44; Chi? = 5.34, df = 3 (P = 0.15); ? = 44%
Test for overall effect: Z = 12.36 (P < 0.00001)
1.2.4 BERAEAWITEBTR
PEMW2016 87.72 458 50 7529 3463 50 3.3% 1243[2.75,22.11] -
Subtotal (95% CI) 50 50 3.3% 12.43[2.75,22.11] —ell——
Heterogeneity: Not applicable
Test for overall effect: Z = 2.52 (P = 0.01)
1.2.5 FERANIT R B10R
XI4H§2017 56.55 513 38 51.14 5.01 38 54% 5.41[3.13,7.69] -
F#2015 54.26 4.41 45 39.65 5.81 45 54% 14.61[12.48, 16.74] -
REBH2017 55.24 453 40 3985 4.81 40 54% 15.39[13.34, 17.44] -
E#%2016 5424 443 50 3956 582 50 54% 14.68[12.65, 16.71] -
FH:2016 548 59 44 439 56 43 54% 10.90[8.48, 13.32] -
E%2014 54.12 4.52 41 41.07 5.62 41 5.4% 13.05[10.84, 15.26] -
Subtotal (95% CI) 258 257 324% 12.37[9.42, 15.31] A 4
Heterogeneity: Tau? = 12.29; Chi? = 54.86, df = 5 (P < 0.00001); I =91%
Test for overall effect: Z = 8.23 (P < 0.00001)
Total (95% Cl) 844 841 100.0%  7.97[5.22, 10.72] <>
Heterogeneity: Tau? = 35.22; Chi2 = 466.32, df = 18 (P < 0.00001); I2 = 96% _’20 _ 1 P o ‘ 26

Test for overall effect: Z = 5.68 (P < 0.00001)
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Test for subaroup differences: Chiz = 176.91. df = 4 (P < 0.00001). I = 97.7%
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Experimental Control

baro

1.31 ﬁﬂiﬁ’% '

XL #2017 0.83 0.18 38 092 0.19 38
Fi##2015 068 015 45 0.69 0.1 45
FHE2016 0.68 0.13 50 068 0.12 50
F3:2016 069 0.11 44 067 012 43
E5%2014 069 0.11 41 067 013 41
Subtotal (95% CI) 218 217

Heterogeneity: Tau? = 0.00; Chi* = 5.84, df =4 (P = 0.21); I*= 32%
Test for overall effect: Z = 0.17 (P = 0.87)

1.3.2 FIESWIY B3R

JE#2015 062 0.12 45 0.72 0.13 45
EB82016 064 013 50 071 012 50
E22014 063 013 41 071 012 41
Subtotal (95% CI) 136 136

Heterogeneity: Tau? = 0.00; Chi2=0.70,df =2 (P = 0.71); = 0%
Test for overall effect: Z = 5.47 (P < 0.00001)

1.3.3 FRSIY 5K

J#2015 058 013 45 079 0.18 45
E#E2016 056 012 50 078 0.16 50
E#12016 059 012 44 072 014 43
H%2014 059 015 41 083 011 41
Subtotal (95% CI) 180 179

Heterogeneity: Tau? = 0.00; Chi? = 8.73, df = 3 (P = 0.03); I = 66%
Test for overall effect: Z =7.92 (P < 0.00001)

1.3.4 BEREREBTR

TEW2016 065 0.11 50 092 0.15 50
Subtotal (95% CI) 50 50
Heterogeneity: Not applicable

Test for overall effect: Z = 10.26 (P < 0.00001)

1.3.5 HESABITEB10R

JA#2015 0.55 0.11 45 071 012 45
EHE2016 0.54 0.12 50 0.72 0.14 50
E22014 056 0.14 41 075 012 41
Subtotal (95% CI) 136 136

Heterogeneity: Tau? = 0.00; Chi?=0.69, df =2 (P = 0.71); I?= 0%
Test for overall effect: Z = 11.57 (P < 0.00001)

Total (95% CI) 720

Heterogeneity: Tau? = 0.01; Chi2 = 188.59, df = 15 (P < 0.00001); I> = 92%

Test for overall effect: Z = 4.88 (P < 0.00001)

Mean Difference

Mean Difference
Random, 99 % R 3

lV, Random, 9

57%  -0.09[-0.17,-0.01] —_—
6.3%  -0.01[-0.06,0.04] —
6.4% 0.00 [-0.05, 0.05] 1T
6.4% 0.02 [-0.03, 0.07] T
6.3% 0.02 [-0.03, 0.07] T—
31.0%  -0.00 [-0.03, 0.03] L 2
6.3%  -0.10[-0.15, -0.05] i
6.4%  -0.07 [-0.12, -0.02] —
6.3%  -0.08 [-0.13,-0.03] -
19.0%  -0.08 [-0.11, -0.05] <*
6.1% -021[027,-015]
6.2% -0.22[-0.28,-0.16]
6.3%  -0.13[-0.18, -0.08] —
6.2% -0.24[-0.30,-0.18] —_
24.8%  -0.20 [-0.25, -0.15] <>
6.3% -0.27[0.32,-022] —
6.3% -0.27[-0.32, -0.22] @
6.4%  -0.16[-0.21, -0.11] -
6.3%  -0.18[-0.23,-0.13] —
6.2%  -0.19[-0.25,-0.13] —
19.0%  -0.17 [-0.20, -0.15] <&
718 100.0%  -0.12[-0.17, -0.07] <>
02 01 0 01 02

HMFREAHE FIFXRA

Test for subaroup differences: Chiz = 120.77. df = 4 (P < 0.00001). I? = 96.7%
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PTG e 1, 18— 25 Jon 2 i e 1t ke 4, B2 B 1k
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STBI Y JE 0 Ky A 2k 4 il TGP (B 16 4k 2 e i 7k ek i ke
AWM B A RIS R AR R T B I
TR, A R R PN ., A0S A R L R SR S A R G T
e, e BCE R AR IR T 5 A A 45 405 A i Bh
P, WA RW, mEEIRIT STBI AR, A
25 | REE i AT () B IR, I H A AT RE A B — AT
FRIRYT STBI Atk A5t A wFast ™" R,
HBO G735 3% GOS B4, SAHETE iy 45 5

HTE] EARARS A 1 AR5 g8t TGOS W4y,
FHHER JHBO 41 (63.64% ) H % Wi Jn B3R T %) 18
ZH(41.86%) .

BT 45 B ip 7, HBO A 4 2% ok 3% STBI i
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EEEEARIBIT RS | RILFBh Sy 436 bn 5 X R4 L
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Mean Difference

Mean Difference

O O dDQIroup vied NRanaom, 9 |||.S§%Q]
241 HERSRTESIR
JA##2015 15.89 3.42 45 16.01 3.51 45 3.8% -0.12 [-1.55, 1.31] -
KEBH2017 1596 3.41 40 16.03 345 40 3.6% -0.07 [-1.57, 1.43] -
Fi%2016 15.98 3.43 50 16.02 3.45 50 4.0% -0.04 [-1.39, 1.31] 1
F32016 153 27 44 16 3.1 43  43% -0.70 [-1.92, 0.52] /T
E%®2014 1586 3.78 41 1649 3.61 41  34% -0.63 [-2.23, 0.97] A
Subtotal (95% Cl) 220 219 19.2%  -0.33 [-0.95, 0.30] L
Heterogeneity: Tau? = 0.00; Chi* = 0.86, df =4 (P = 0.93); I’ = 0%
Test for overall effect: Z = 1.02 (P = 0.31)
21.2 HEKWY EBIR
XL #2017 21.21 2.04 38 23.11 2.05 38 51% -1.90[-2.82,-0.98] -
JA#2015 2332 217 45 2402 218 45 51% -0.70 [-1.60, 0.20] ]
E#%2016 223 215 50 242 2.16 50 53% -1.90[-2.74,-1.06] -
E%2014 216 241 41 2432 234 41 48% -2.72[-3.75,-1.69] .
Subtotal (95% Cl) 174 174 20.3%  -1.78 [-2.58, -0.99] <&
Heterogeneity: Tau? = 0.43; Chi? = 8.89, df = 3 (P = 0.03); I = 66%
Test for overall effect: Z = 4.42 (P < 0.00001)
213 BEARITRBSR
X4 #2017 2267 1.01 38 25.07 1.35 38 6.0% -2.40[-2.94,-1.86] -
JA#2015 23.87 1.02 45 26.19 164 45 6.0% -2.32[-2.88,-1.76] -
REBH2017 23.12 2.54 40 26.36 2.61 40 45%  -3.24[-4.37,-2.11] -
EH%2016 23.78 1.12 50 26.18 1.46 50 6.1% -2.40[-2.91,-1.89] -
T32016 232 31 44 269 37 43 38% -3.70[-5.14,-2.26] -
E%2014 2353 113 41 2601 187 41 57% -2.48[-3.15,-1.81] -
Subtotal (95% Cl) 258 257 32.2% -2.49[-2.75,-2.22] ¢
Heterogeneity: Tau? = 0.00; Chi2 = 5.00, df = 5 (P = 0.42); I = 0%
Test for overall effect: Z = 18.22 (P < 0.00001)
21.5 BESWTEH10X
Xif}2017 1119 3.24 55 14.83 3.17 55 4.4%  -3.64[-4.84,-2.44] —
X4 #2017 11.05 3.14 38 14.7 3.13 38 39% -3.65[-5.06,-2.24] -
#2015 1117 328 45 1418 342 45 3.9%  -3.01[-4.39,-1.63] -
REEH2017 1124 323 40 1453 354 40 3.7% -3.29[-4.78,-1.80] -
E#%2016 11.16 3.25 50 14.81 3.24 50 42% -3.65[-4.92,-2.38] -
F#2016 115 24 44 1438 3 43 45%  -3.30[-4.44,-2.16] -
E5%2014 112 339 41 1524 313 41 3.8% -4.04[-5.45,-2.63] -
Subtotal (95% CI) 313 312 28.3% -3.51[-4.00, -3.01] ¢
Heterogeneity: Tau? = 0.00; Chi? = 1.39, df = 6 (P = 0.97); I = 0%
Test for overall effect: Z = 13.85 (P < 0.00001)
Total (95% CI) 965 962 100.0% -2.28 [-2.70, -1.85] ¢

Heterogeneity: Tau? = 0.71; Chi? = 84.34, df = 21 (P < 0.00001); 12 =75%

Test for overall effect: Z = 10.48 (P < 0.00001)

4 2 0 2 4
MFRERE FIFNIEL

Test for subaroup differences: Chi? = 63.83. df = 3 (P < 0.00001). I? = 95.3%
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl 1V, Fixed, 95% CI
314 FEAWTESIR
JA#2015 282 438 45 267 3.5 45 7.0% 1.50[-0.24, 3.24] ™
E#E2016 28.1 4.87 50 26.6 34 50 7.8% 1.50[-0.15, 3.15] I
BEW2016 28.12 3.56 50 26.55 3.24 50 11.9% 1.57[0.24, 2.90] —
Subtotal (95% CI) 145 145 26.7% 1.53 [0.64, 2.42] ¢

Heterogeneity: Chiz = 0.01, df =2 (P = 1.00); I>= 0%
Test for overall effect: Z = 3.37 (P = 0.0007)

3.1.2 BERAWITEH3R

#2015 305 54 45 277 46 45 49% 2.80[0.73, 4.87] —
EHE2016 304 54 50 276 45 50 56% 2.80[0.85,4.75] -
BEM2016 3045 374 50 2757 223 50 145% 2.88[1.67,4.09] -
Subtotal (95% CI) 145 145 25.0% 2.85[1.93,3.77] L 4

Heterogeneity: Chiz = 0.01, df =2 (P = 1.00); I>= 0%
Test for overall effect: Z = 6.07 (P < 0.00001)

3.1.3 HEANITEBSK

#2015 321 49 45 288 47 45 54% 3.30[1.32 5.28] -
THE2016 322 48 50 289 46 50 6.2% 3.30[1.46, 5.14] —
BEW2016 3258 415 50 2864 352 50 9.3% 3.94[2.43,5.45] —
Subtotal (95% Cl) 145 145 20.9% 3.58 [2.58, 4.59] L 2

Heterogeneity: Chi? = 0.38, df = 2 (P = 0.83); 1= 0%
Test for overall effect: Z = 6.98 (P < 0.00001)

3.1.4 FBESAWY BITR

DEW2016 3368 3.18 50 29.36 3.67 50 11.7% 4.32[2.97,5.67] -
Subtotal (95% Cl) 50 50 11.7% 4.32[2.97,5.67] L g
Heterogeneity: Not applicable

Test for overall effect: Z = 6.29 (P < 0.00001)

3.1.5 BESNRITRBI0R

JA #2015 334 44 45 291 3.6 45 7.7% 4.30[2.64, 5.96] -
E12016 335 45 50 293 37 50 8.1% 4.20[2.59,5.81] -
Subtotal (95% Cl) 95 95 15.8% 4.25[3.09, 5.41] L 2
Heterogeneity: Chiz = 0.01, df = 1 (P = 0.93); I>= 0%

Test for overall effect: Z =7.19 (P < 0.00001)

Total (95% CI) 580 580 100.0% 3.04 [2.58, 3.50] (]

40 5 0 5 10
FFREe FITFRESE4A

Heterogeneity: Chi? = 20.40, df = 11 (P = 0.04); I> = 46%
Test for overall effect: Z = 12.97 (P < 0.00001)
Test for subaroup differences: Chi? = 20.00. df = 4 (P = 0.0005). I = 80.0%

B8 mRAiRT R AR I

Experimental Control Mean Difference Mean Difference
i % Cl 1V, Random, 95% Cl

4.1.1 RRAORIY 3R
X4 H§2017 10.11 2.03 38 845 1.7 38 19.2% 1.66 [0.82, 2.50] -
Subtotal (95% CI) 38 38 19.2% 1.66 [0.82, 2.50]) <&
Heterogeneity: Not applicable
Test for overall effect: Z = 3.86 (P = 0.0001)
4.1.2 B RAUNIY KIS K
XZ4§2017 12.23 1.96 38 10.32 1.87 38 18.9% 1.91[1.05,2.77] -
Subtotal (95% CI) 38 38 18.9% 1.91 [1.05, 2.77) ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 4.35 (P < 0.0001)
4.1.3 R IRA0RIY K IB10K
X4 4§2017 1412 145 38 11.15 1.67 38 21.6% 297 [2.27, 3.67] -
445162017 998 15 40 835 1.21 40 23.4% 1.63 [1.03, 2.23) -
£152016 114 22 4 103 25 43 16.9% 1.10[0.11, 2.09) I
Subtotal (95% CI) 122 121 61.9% 1.93 [0.88, 2.99] <&
Heterogeneity: Tau? = 0.72; Chi* = 11.96, df = 2 (P = 0.003); I> = 83%
Test for overall effect: Z = 3.59 (P = 0.0003)
Total (95% CI) 198 197 100.0% 1.89 [1.27, 2.51] ¢

Heterogeneity: Tau? = 0.33; Chi* = 12.47, df =4 (P = 0.01); I = 68% _:‘ _'2 0 é 3
Test for overall effect: Z = 5.99 (P < 0.00001) FIFRBA F1F 25 AUA
Test for subaroup differences: Chi? = 0.22. df = 2 (P = 0.89). I? = 0% HTMIRA HTRER
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Experimental Control
K451652017 35 40 24 40 26.5%
FB¥2016 45 50 34 50 30.0%
Pi¥#2016 48 50 38 50 13.4%
H%2014 36 41 28 41 30.1%
Total (95% Cl) 181 181 100.0%
Total events 164 124

Heterogeneity: Chi* = 0.71, df =3 (P = 0.87); I? = 0%
Test for overall effect: Z = 4.97 (P < 0.00001)

Odds Ratio Odds Ratio
0, N 0,

4.67 [1.51, 14.45) —
4.24[1.41, 12.70] —e—

7.58 [1.60, 35.93) —_—
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4.53 [2.50, 8.21] <&
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