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H#: &t ES (Hyperbaric Oxygen, HBO)EXE H # K )I| Z:X4 5 #8434 (Spinal Cord Injury, SCI) &
EMAETIRE. HEEBEINRRRETEHERIT, AFBREFEREAMXERERGEENRE
VI AR RIERIKE . ik BB H720224E1 H~2025FE12 H#E], THEEATEREARE
Bt R R R 2 AMERRIGTT 845 F BE 145 B & I B BIE IR A . RI\IET HFRIAF, KA BE S AU
FHEGXRA, BHS426]. NRABEICRAFARENSG T RHATIRT, WERABEETRAEMR
REVIZGHERM L, MARESIRT, WABREWESRITINA. WITHIREBTINAE, XRAZXES
#1512 (American Spinal Injury Association, ASIA)R K YESr BINTES R0 EindE, TP RS
K2 Theb ik B 15 0; FFBarthel¥g$ (Barthel Index, BI). IffEJH 7 #4:F 2 B 3% (Functional Inde-
pendence Measure, FIM), PR EE K B B AEEEN R/ R IheeMort:; RS RBmAEERITH
FHARRMEREFER, HEFARBTERERZEME. &% BT, WABRERMA. F8%. 55
EFEHR. #5178, ASIAZGZE—RERILE, ERFELATFERNL(P>0.05), BFTHE. BTF31MNA
Ja, PHBHERASIARTIES . B34 BIRES RFIMIEFABBEITRIEET &, ERERITEEXL
(P <0.05); EMEH FRZTEHHARBENEERTNRLE, EREFHITERN(P<0.05). WE
HEBEASIAG BBE B A RMENS5.71%, EERTXRANR61.90%, EZFELITEREN(P < 0.05).
YBIT B, WMBRA LIS BB R R, EHPERE3F. 2, EELAEESER, TZEAR
RN RAE; SRARHNAER BRI, AR RMREERLE, ZRELKITFERX(P>0.05). Fib:
REEBREFEIREEVZGRIT ARG, RANNBEENMERELKZ)ThE, EERABENAE
EEESRAIMIEMLYE, WITRER TR —ENES)%, BREMRF, TEFRBETBREH
H X s PRAE B, AA R XA BT B E NIRRT IR LB k.
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Abstract

Objective: To investigate the clinical efficacy of Hyperbaric Oxygen (HBO) combined with conventional
rehabilitation training on neurological function, activities of daily living, and rehabilitation outcomes
in patients with Spinal Cord Injury (SCI), and to provide a clinical basis for optimizing rehabilitation
treatment protocols for SCI patients in the Xinjiang Production and Construction Corps region. Meth-
ods: A retrospective analysis was conducted on the complete clinical data of 84 SCI patients hospi-
talized in the Department of Rehabilitation Medicine, Xinjiang Production and Construction Corps
Hospital, from January 2022 to December 2025. Based on different treatment protocols, all patients
were divided into an observation group and a control group, with 42 patients in each group. The con-
trol group received only conventional rehabilitation training, while the observation group received
HBO therapy in addition to the conventional rehabilitation training provided to the control group.
Both groups were treated continuously for 3 months. Before treatment and after 3 months of treat-
ment, the American Spinal Injury Association (ASIA) sensory score, motor score, and impairment scale
grade were used to assess neurological function recovery. The Barthel Index (BI) and Functional In-
dependence Measure (FIM) were used to evaluate activities of daily living and functional independ-
ence. Adverse reactions during treatment were recorded, and treatment efficacy and safety were
compared between the two groups. Results: Before treatment, there were no statistically significant
differences (P > 0.05) in general characteristics such as gender, age, cause of injury, injury level, and
ASIA grade between the two groups, indicating comparability. After 3 months of treatment, ASIA sen-
sory scores, motor scores, Bl scores, and FIM scores in both groups were significantly higher than
before treatment, with a statistically significant difference (P < 0.05). Furthermore, the magnitude
of improvement in all the above scores was significantly greater in the observation group than in the
control group, with a statistically significant difference (P < 0.05). The total effective rate of ASIA grade
improvement in the observation group was 85.71%, significantly higher than the 61.90% in the con-
trol group (P < 0.05). During treatment, 5 mild adverse reactions occurred in the observation group
(3 cases of ear pain and 2 cases of headache), all of which resolved after symptomatic treatment,
with no severe adverse reactions. No significant adverse reactions occurred in the control group. There
was no statistically significant difference in the incidence of adverse reactions between the two groups
(P > 0.05). Conclusion: Hyperbaric oxygen combined with conventional rehabilitation training for
SCI can effectively improve patients’ neurological sensory and motor functions, significantly enhance
activities of daily living and functional independence. Its therapeutic effect is superior to conventional
rehabilitation training alone, with good safety. It is worthy of clinical promotion and application in
the Xinjiang Production and Construction Corps region, providing a better option for the rehabilita-
tion treatment of SCI patients in frontier areas.
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1. 5]

A #E41173 (Spinal Cord Injury, SCI)J&— ™ B (i 22 RG QI VeSO, T bl g, mabEh
W YA AN IR R S B HAZ O FRE YR B UM S5 M VR IR, T 51 R A5 5~ i DA IR
BE) KB BRI BE e R[] [2], PREMNEE K HE IR AR,
FRE AL 22 R UTE M Z P ARG H . B FRE Tolfh IR ALEERZ A In e, BEH 15 1 A %6 2R
BT, EAHREERS T, FREE REH R 2008 20~30/100 /3, LA TR 8 H i
HBURZ IS 70%, B 5 00 B e 1 B 24 38 P AR [ e — (3] [4].

BREL R RS IR, F B R ER A AR R SN B SRR R A B RS
B A BEHAWIMEDLs, AR ERE . IR S, 2 BAR D 2 ART5] [6]: 4R IR 2
TEJR AT LAl b, IR SRR, K RAESN L A NS — RPN B A AL, ik —b
MBS A N, X B BB RAT g AT, R IR R IR T OB (7] [8]. HA,
It A T8 BE A5 05 IR 9T FEEE LT AREE . 29W0HREIR YT KRB N E,  Horb i R 52 I 252 5 R
DilEDiae @R %O F B, @idiEshyris. MEE R BTS2 T, e i v, (2
BERE D REVR R, (H B8 — 1 AR S I 0] A B 403 105 i 4 R P b L R A 3 B P e P05 S AR A IR, X
DA 2 I AR S5 1) R 2 75 K [9] [10]

/5 4 (Hyperbaric Oxygen, HBO)YA T A— g B (4 Bhia T F B, IR SR B Rl 47 B R A 15
BTN R T R R I, iEEE NG, A i e R TS, iR
AR XA AN, B A AR I R FOIRAS, IR A BE KM, ] 2RE B 7 BRI, el 22 ot
T, (PR AR AL ThREE S, A BT B AR A AL 1] [12]. ©H 20
Il RAIE ST B 5 o Hs BB & R LN ZRIB 7 B 00 1097 8 T 3 — RS 25, (B | TR b 22 e 0K,
WramA P R B e B XA VO AL T 58, SRR IR, BB ARES S NAAE —E =R, HE AT
I I R 8 R v IR R A B SR U 0 (Rl LR AT T b, R Z Rk B e R SCRR[13] [14]

T, ABFF RS T 2022 4 1 H~2025 4F 12 5 IR, R aE AR e B T B B e AT R 2RI
B 84 B BES] B IR RTTRE, X bl e U & R IR 5 3 — W R I ZRG T RO, 3R 1%
PRE 0T 7 SRAT L 58 M DO Rl 451 0 88 TP I PR ML R B, Do DA 3 B A 7 s e AT b X 40 4 e 2
CITIT R R B RS PRSP R R AR, [ It g R G gk X R ST R A R R S S

2. AREFZE
2.1. IRMREMRMS

WEFCH R BT ER A i B B BE B R R R A RMEBew b5 R IR X, AR R % 58 K e
RELYT 8%, BiEm R DhReE B BRI SR s, I L iR BRI iy7 Im B,

ik
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A ENYE T A R 0 B R TG SR AR

TR % BB 2022 451 H 1 H~2025 45 12 A 31 HHAM], THse~g & kHERFEREE
SRMERLIRIT R RE . TR BE Y AIGRAER . IELE G HE . BAE BUAE MRUCT o &5 12
NEEES G, FIGR R S B R — B VRL, AT iest. BEIMIC . BEICTES). AT SR
I 84 B, MRIEIGIT T RIAR, N H 5 RS (5 R ARSI ZR) Fxt HE ZH (B — LR =)
), RH% 42 6,

2.2. PAEHIBRRE

2.2.1. ANFRE

O Fré CEBEH P20 2R E BRARE(2019 fR)Y FEBEH A2 bR iE, 2 MRI 8 CT £ 2 E
SAFTEE BRI, IR T B ARG RE S s @ 4 18~75 %, MERIRIR, MG, REWmla s R
Bl &iGITs © BBERIHRE <3 MH, BT Ay, NEERITRENE; @ AE
FEZ AR AR FAIRIBTT 7 58, HIRIRGRI 8, Retig e il 3 N H BBESHRYT Kbivi; ® JomkEiarss
RUECEF R WS H ).

2.2.2. HiRRARE

© EHmEO Bl B B4, SUFAEEM I RERaRS . GRS A B R
Toikimn 52 EE G m ERIRTT: @ FERERGITESIE, WA, M. FiE. R
MEZEE > 160 mmHg, #F5KE > 100 mmHg). 3H20PE L.l B R 45 O 824 5 B FERR bR )
@ BEAEA A BEZ 9 5L I AT s A RGN L, BRI TR | 35 B Ty R A S5 Bl
SR RS IT ROPAY s @ WEYREUH AL 2t © AR N IhRERRES, ToVER A e R VA
FiBI7 ;s © BT R R EA NRE G BEVTREE, SR ERIAN SR, IR R

23. BT A%

2.3.1. MERE: B—ERREVSE

SRR S R A B B R AT =, e R ER T AR 8 s 9 B ThRetRas
EMEARE IR, BEH 1~2 K, B 40~60 7380, REETT 5~6 K, BEEAST 3AH, BEIIGARE
wr:

(1) BT AIEIUINZRCE R 0T LU R BN, R B3Ik, BEahIZe. HirHIIZREE
Jia, BBARTHILD) RATVE SNSRI ST 284, YEFECHT IEF IS, SRR, F3)JE
EEYILR) P UIZRCET T BE A8 AR L Bt ST IR AR 3, SR PHTAR o Sl ST AR SR 380, VISR A8 RSP RE D)
HERNGE R S SmE s, =RABEN A LB BTG R & DT %04
B, RS, SASMBE R, FRIREDT . BB,

(2) WELRFIRTT : AR B 0 B AR, % P DR R BRI 28 B R RIE(TENS) B 75 BT
A IR T 58, R ThRE I s S T ORCT R ULRE, TRETLP S, RS TRk &
Fe AP s R B T AR R I PRRE IR A AT TR B B, (R B A

(3) 1ENiBYT: LARTHE#E B AR TETESNRE I B bR, JRRHER . BRig. B, 2R, IR/ ME,
A H ARSI SR, RINEEAT PO RERE 4N gk, FBIEE WA B AR

4) BtSERE R RAMBSIR. HENZ. ZIRINSAE T, BB EEE T HENHR .
HIE, TR WA PR RIS RS I RNE
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(5) f@Rets P H 0BT 2 W B R R AT R EHG VR BB IR0 B A SCHIR L I ZRiE
BEIL FENSGESEOERE, &7 OMRS, SMEENEE. WSS, R EENEERMN
.

23.2. NEHE: SEEKSEAREIISG

SR AH R TEXT B IR I 507 R 3Emt b, InH s REIRTT, BAAIBIT TR

(1) FERIRIT R &: RAZ ANESSMERCGES: GY3200), &b & EEEIERE, %8G &
AIRITRIE .

) IRIT S IR SIREN 0.20~0.25 MPa, SEETEMEA N NAA, RI7mfEN: Ik 20 4
Bi(RIETHE, #hH I EREAG) > REREA 60 B GHIEMRE 10 2%, SCARER, ZAFER
)~ IUE 20 e (AR, TP IR ) -

(3) ¥y BH 1K, 10 WO 1L ANTER, ITRRIERE 3~5 K, RIT 3 ANTHE, SR HEEI
GFPGHAT, EBHRIT 3 H

(4) EEFET WGIT RN BT S R EIRT BB, ARG IR R R L TR IR A
RS SRS J7 i 0T AR S UYL A e A (L . O, WP, WS I ANEREAR
S B VYT R TR S A RS 30 40, e I ZLE S .

2.4. EERSITERE

T BEBEIRIT RO JG 24 /NN ) SBT3 AN JE (BT 4R 24 R) 58 U AR bR K PEAl, 1EAl
TARH 2 AR REE BRI SER, VP RAF AR, W3 3 RRR RINEAT E, #IRPPE 4R
(IR o

2.4.1. —fRERE
WA BFH R — R, BT, FR. A RNGIESE . SARE. S, Hi). M
i B (F%E. MfE. BERE). ASIA 020(A 2. B %, C%%. D)%, HTAHMIELZRINE .

2.4.2. HETHEEE(H(ASIA 5 R DER)

SR FH 2 A a0 407 P 2 (ASTA) Il 58 M 2 ThBE Ve b, BIEEESEVESr . B BhPEo Ko R vPA :

(1) EIGEEAr: AL B 400 T LR R A S AR, BN ESE T T 2 N R il R 0~2 4, 4
B3t 56 MRS, B 0h 224 Gk 112 4F + SR 112 4y), VPR, R EE B ThEEIRE
fua/so

(2) BNV VAL R BT T DUR () 10 X SCEEMLCRMIE = kWL BE =KL, #% L. B Sk AL
JETTLY, BEHVATLNLIT 53 9(0~5 ) VP45, 0 BoATEMER, 5 ZCRNUIIER , &5 100 47, PEiEk
B, $o B s s ThRE R S LT .

(3)ASIA 73%%: 43N A% B C%. D% EZ, Hrh AZN5eatERi(S4~S5 Tt iz s
Thie)s B GONEGEA e A TR I(S4~S5 F R IIRE, TIsshIhak); C SNigsh A se AT (S4~S5 1
A RIZ BN ThEE, BB FHCU RN CBAUILI<3 ) D FoNIgsh A se A i (S4~S5 11 i Az 5))
Thee, HBUGFHILL TN 2DE 1 OSBRI >3 %): E BONIEH (EREAE 3 TRE IEHF).

(4) JTRCHIE: B ASIA 43 G 15 SR A PR ThRE IR ST B e b, r iR > 1 ONAE G
PRI EBRARN TR DA = (A BB x 100%.

2.4.3. BELERENREN KINGEIh I T4
(1) Barthel 165(BI): ZEFILEIE 10 MIH, 05 8HEE. veidk. B, R, SHIRE. EH/
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fE, ol REER . AT B, BRI E AR R I e U LA 0~10 70 ANEE, K090 100 4.
PEOFRE: 0~20 7 A BEAKH, 21~40 73 AT BEAKHS, 41~60 73 AEEFEAKH, 61~100 7 NEAHEE, ¥
oy, N R H E A TR TS SR S .

(2) ThEEMSIVEVEE R (FIM): iZERILEHR 18 ANTH, 2 NEshThae(13 THMINTHEES ),
FEANIE MR B ST T MARBE 2 N 1~7 3, B3R 126 530 VEArPRitE: 1~2 20 N5E KM, 3~4 43R
HREIRHR, 5~6 2 NEEFEMRH, 7 /X NsE Mo, PR, PR B I Th REMT M5 .

24.4. FREMWE

SR FAC S PR R TT BRI AN RORL R A1 10, B 5 W5 4L 1) s R SR AN B (R ~ Sk
Jegy Woiln 2 S P AEAT 1) RE R VI GRAH AN R RN (WLATBRIFE ~ SR TTANE S, I3 AS RS IR R 2B 15K
T B R R A FRE L, VP VEIT T R A

25 Gt ERE

SKH SPSS 26.0 Giit 2 30T AU 52 B B BE AT 70 BT AL BE . SR BER A EL + FRiEZE(X £5)R
N, HRVRITHT G HLBCR I BCN ¢ K58, A EEBCR IR A ¢ A THETORI DAL, %) &R,
AR 2 K056 S5 RHASIA 520 KA . FTE G 305 8 056, BL P <0.05 M
7 B GRS AREAR T 51, BT E B N R i B N 9T, NG AT ALK,
T G 5 S N R

3. 458
3.1. FABE—RIIRIELE:

PRLALE A TV AR B JR IR BT ASIA 7 RS — R RGeS, 2 RGP >
0.05), HAW L. AABHILLE 1.

Table 1. Comparison of baseline characteristics between the two groups of patients

F 1. MEBRERERR

ML bR MEH (n = 42) ST ZH (n = 42) StfE PME

PERIH, %) 3 25(59.52), % 17 (40.48) B 23 (54.76), % 19 (45.24) 0.248  0.618

FR(X s, %) 46.8+11.5 455+123 0.452  0.652
A 21 (50.00). A 19 (45.24).

TR E ], %) AL BATE 12 (28.57). AL EAVE 14 (33.33) 0.576  0.902

BT 6 (14.29). HAl 3 (7.14)  EWMEY; 7 (16.67). HAth 2 (4.76)
#%E 16 (38.10)« FBUHE 15 (35.71).  #i%E 14 (33.33). FfE 16 (38.10).

WOTE, %) BERE 11 (26.19) B 12 (28.57) 0215 0.903
g 4 Y 4
ASIA 451, %) AZ%9(2143). BZ 12(28.57). A 2% 10(23.81). B 2% 13 (30.95). 0187 0957

C %% 14 (33.33). D % 7 (16.67) C %% 13 (30.95)« D % 6 (14.29)
H: ASIA Zrgh, WA E R AT ISR b, (AT TR A .

3.2. FHBEIRTTHIR ASIA B, BahiTots

VRITHT, PILEEE ) ASIA Gy B tbE, ZERBLLITHE P > 0.05); HI7 3 M H
Ja, PALEF R ASIA K VE . B BERT I RE R, ERESRIFELP <0.05); HWE
ZHI ASIA BSEVE o B a R Em T A, ZRE50T5E (P <0.05). EAFEILE 2.
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Table 2. Comparison of ASIA sensory and motor scores before and after treatment between the two groups of patients

5= 2. MLAEHEBITRIE ASIA B, TEIES L

MEHE bR MELLH (n = 42) SR (n = 42)
ASIA BV (X s, 70)-1RITHT 106.32 £21.45 104.87 £22.13
ASIA BRI (X £s, M)-RT)E 168.75 + 23.68® 135.41 £24.22°
ASIA IBENVEIN(X £5 5 50)-1RITHT 4256 £10.38 41.93 £10.72
ASIA BEIF(X s, 3)-1RIT)E 76.89 + 12.45%® 58.34+11.67°

E: P <005, SFEARITATHE; PP <0.05, SXHEAERIT A HE.

3.3. B ERITHIRR Bl FIM i5HEEs

WBITHT, PAEEN BLIF. FIM P b, ZRBLGT5= L(P>0.05); #6I7 3 MAE, W4
BFET BLVESr FIM PP BRI TR E TR, ZRA S 5E (P <0.05); HWEAR Bl iF4r FIM
PR RERTRA, ZRAFRITFEE (P <0.05). BEARHIE 3.

Table 3. Comparison of BI and FIM scores before and after treatment between the two groups of patients

%< 3. MEEERITAIE Bl FIM 14 ERE

MR ZS LAY MELLH (n = 42) SR (n = 42)
BIPEor(x +s, 49)-iAITHT 36.78 £ 10.25 35.92 +10.67
BI¥FM(x +s, 2)-1697)5 72.45 + 13.62% 53.16 + 12.89°
FIM VF4r(X £, 40)-1RI7 Rl 54.63 +12.51 53.89 +12.84
FIM {E90 (X +s , )-16I7 )5 92.78 + 14.36% 71.52 £13.78%

7E: P <0.05, 5FRAHITRTLLE; PP <0.05, SXARITELE.

3.4. WEBE ASIA DPHEREBURLR

EIT 3 AN A G, WA 42 BB E A, ASIA B H/ R 36 B, TRk 6 B, BAERCRAN 85.71%;
XFHEZH 42 AR, ASIA D REGER R 26 B, TR 16 B, BAEREN 61.90%. MELHH ASIA 432%
MGE AR EE TR, ERARIEE (P =6.304,P=0.012<0.05). EMAEHILE 4.

Table 4. Comparison of the effective improvement rate in ASIA grade between the two groups of patients

52 4. WLEBEE ASIA SRR EBWERLLE

WELHEFR MEEH (n = 42) SR (n = 42) P! P 1A
AR, %) 36 (85.71) 26 (61.90) 6.304 0.012
TR, %) 6 (14.29) 16 (38.10) — —
SRR (%) 85.71 61.90 — —

35 MERETFTREMEZEHBREEE

BITIAN], WMEHILHIL S BIERRON R RS, FREE 3 4 Sk 2 1, ¥ovm R AR T iR T
B OARNIE, Z0ie TR . KRR ARSI HEAR G, ERBEM, TEARRNEE, R
RN R AE R 11.90%; X BE2H 82 78 BRI 2Rl R b ok BB AN RSOBE, AN BN R AE 3N 0.00%
PR RN RAERILE, ZR LG %E (P =3.186,P=0.074>0.05). BRI ILE 5.
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Table 5. Comparison of the incidence of adverse reactions between the two groups of patients

F 5 MEREFARRNMEERALR

ML TR MEZLH (n = 42) X4 (n = 42) k! P
AR RBI(H], %) 5(11.90) 0 (0.00)
AR R (151 B 3 6 Sk 2 7 5186 0074
AE L PIEAL RS G2 f, T AT x5
AN RS R A ZE (%) 11.90 0.00
4. ig

BHEI R N — P BRI, HREEIRTT IR0 B b R 4k R 3 (R DRk S
T EE I H W AR Eh R DR AE AR T R . W E ISR 3. Thae RS a0, Reis e kv
Sn I, WEEE W B s FIETE R Sy, H i TR RS 5 A7 B R B s K AR A R
TRIRAAY,, B R A I 2 UM A b s 2 AR, WRIT SR A TR . Ik, R
A SN 2R i i o A B RSV T I B 7 58, P [FIAE R Re 68 B 9 TR T AR, O3 3121
Il AR A 72 FRE SE[15] [16]

AT T [ B 43 B 1 SR A e A v S TR Bt e 2 R 2 R} 84 (9 B 107 J8 2 (G R BEkk, %of b ey FR AR
A BN S B — R AR T B8R, 4R ER, BIT G WARA R 1 ASIA &P 123)
Wi B m gL, H ASIA 70 ZelE a 20%(85.71%) 2 3 im T X R 41(61.90%), $7s e 8B
RS VIR B8 A R e A RE S0 00 B AP TR [17] [18]. X —45 R 5 E WM A4 18—,
FAOHURITE T R R T BB A B8 A a1 0 DO sk s F0IRAS . BBt )G, R MBI S5
TREHSME R F2E, SRR MRIEH RS, HEmS S a2k, mEa et —2m
PSPPI AR RIE B, TERCBPEEIR[19] [20]. R SAIT ML 7E J IR B P NGEA, fiE
S5 A LI P I AE 2 R BT 10~15 £, S 38 34 i i 475 S R I S R AE 85, st A B 0 0 DX I O BT 38
AR M A SR TR R R SRS IR R TR, R R BRI i) 9 RE IR -1 (L IR ER BE IR -
A 2R-6 S0 IR, IR A BEKM, IS, (S R A R E Y, WA
REVR A G138 A R 25 o 11 B0 2 VI 2R U e i i S sh i, sk i m] B8 0, IR v T 80T IR
P RER, BT S ThHREMK S 197 21[21] [22].

H 8 A5 TS B Re I AT e WK SR BE I 0 R R M E T H AR, R VPG BT A G
fabr. AWFALGRER, BITEMERAEE N BL W5y FIM Wy 35 8238w T R, 3R m IRk & i
TN GRAe e A SO IR T S 1 HR AR IS BhBE D A Zh BT (23] [24]. XA, 4IRS EERE
Wy B B A IZ B hae . PETRE ). FRRE IR, T RN IR TT . 2 3hIZk
EREMSE X bR T R 0 H R AR VR RE, W S G R T B R B UK ST B AR TERE T, kD kA
NI B, WS i st 8, @dBEIRITE, Y HEERFER. e, WnEHE
ARG, SFETRE IR R R S B R T, o AL K R AR, A BEIER
JE B SE R H H G, XTI T AR T T R IR (25 [26].

GAEMERIGRIGIT R FWEELSERNE. AW 7T, WEAEHE HIHA R RN R E
i Sk, SXPREARE M, T EARRMEAE, HAR RN EERSRRA LR REER,
St R A G BRI ZRIB T B BEIR 0 (1 22 Ve RIF(27]. mRAURIT A RIS FEEE 5 N . 8 i 5
RELE R MAZE A G, BT ERIE . SRR VYT T E B, A RO A RS
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KA, WRIRIBIT EI At teAh, PRALEREE YR M LR I GRAE SC B AN RN, i B R R S 5
TRBA RPNzt BamERRT e, REINA KRB, S S2 0 R, &R K
IR

455 s A e P DX PR USRS R, ASHIT TR — 8 BB X AR R Ao B S A i e ]
Mo I AL PYARIASE, TR, BRIRZER, HE SR A MEHIX, SEEE AR, il
BB MR RoRIaY . AUFFIESE, &R E R R ZIG T A BT AT et R, R
A R A PR T REAN H W AR TR RE ), & A TE M DG PR N, TT Ay e b X i 4% 1 R
RME R TR, RNy H SR A P g e H 3 X R R A R R R At 1 i PR S5

A FBAFAE—ERRIRYE: B, AR AL EIBE BT, FEARON 84 #, HIYk B ¥aE
PRI, FEACRIEA IR, WREAA IR R G HK, ABERIREVIN WO 3 AN H, Bz
KIBE VT e, TRV SR YT 7 SO B MBI 0 B T R R UG (520 foa, AT FUAR XA 45
B ARBGREEE B E AT 0 R W, ToIE B ER G677 RAEA R R AL G B 10 05 2B BT 3L
FEFt o

KK, BAVREY REEAE, JPREZ PO, ATIEEREHUG AT T, SEABE U E), 3P B 4
BA N ZRin A B IR T & RIS, R Rt AR T B, AR 3 24T 70 B0
e, flE SRR R R IR U7 %8 Ak, BRSSO sE AL P B S M X R MR L Ui R R AR
BTSRRI T %, - PIRTHATT R, NIL s X A R0 85 R R I T e AL M =
T RS o

5. &g

e LB AR LR RN ZRia e 5, RE NS B35 D0 S IR R s B Th e, A AR R
() H W A B RE DA DI RESNT A, JRIT BRI T3 W R SR, Heath R, ARRRARER
%, RBHMRNELF o KA IRTT 5 05 A 7 B 9 E ™ 2 e 3t DI PRS2, T i S X B0
13 58 R IR T SR AT SRR SR, XHETHRE A P e B XA BE R O R R 29T KPR
AT R BT HEE O

B B
ARE T A S AR B A TR 2R R S
S5 3k

[1] Vahedi, A., Rahimi, G., Rahbar, M., Adibi Motlagh, Y., Siahmansouri, P., Sorouri, F., et al. (2026) Passive Imnmunotherapy
Targeting Pathogenic Tau Restores Neuronal Structure and Function Following Spinal Cord Injury. Spinal Cord, 64, 447-
452, https://doi.org/10.1038/s41393-025-01149-y

[2] B#eT, 23R, FaAR, 55 BTG UM B0 B IR B A AU IE 7 a0 1 A4 48 R I b 1)
PRALELT). 22 T4k, 2026, 32(3): 82-87.

[3] Nijmeijer, M., Braam, K., Keessen, P., Memelink, R.G., Valent, L.J.M., Osterthun, R., ef al. (2026) Transmural Collab-
oration in Lifestyle Care: Views of Healthcare Professionals and Individuals with Spinal Cord Injury, Cauda Equina Syn-
drome, or Spina Bifida. Disability and Rehabilitation, 2026, 1-16. https://doi.org/10.1080/09638288.2026.2643977

[4] T3, KEL, WRE, 5. G005 BRI IR 7 A& 1R e A 7T )], SERE R, 2026, 32(3):
272-276.

[S] Ageeva, T., Shigapova, R., Bilalova, A., Plotnikova, E., Akmanova, A., Rizvanov, A., ef al. (2026) Reorganization of Spinal

Cord Microarchitecture by Bioluminescent Optogenetic and Rehabilitative Interventions. Cells, 15, Article 571.
https://doi.org/10.3390/cells 15060571

DOI: 10.12677/acm.2026.1662424 2052 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662424
https://doi.org/10.1038/s41393-025-01149-y
https://doi.org/10.1080/09638288.2026.2643977
https://doi.org/10.3390/cells15060571

Fi, e

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Emmenegger, T.M., David, G., Mohammadi, S., Ziegler, G., Callaghan, M.F., Thompson, A., et al. (2026) Neuronal Plas-
ticity during Motor Rehabilitation Training after Spinal Cord Injury. Communications Biology, 9, Article No. 561.
https://doi.org/10.1038/s42003-026-09793-7

SE, BFHE, R RS RE R AR U R I]. P E 2 MR, 2026, 33(3): 70-72.

Feng, C., Zhu, J., Zhang, J. and Xu, K. (2026) Closed-Loop Spinal Neural Interface Combined with Rehabilitation Train-
ing for Incomplete Spinal Cord Injury: A Case Report. Journal of Zhejiang University (Medical Sciences), 55, 72-76.
https://doi.org/10.3724/zdxbyxb-2025-0521

KM, VR, PVERE, S5, FE RO T TSRS IR S B B AP B S0 R S 4 B0 B4 03 £ OS2 20 AT (],
R[] 7005 451K 4, 2026, 20(1): 1306-1309.

He, F., Zhang, R., Sha, F., Hu, Y., Zhang, Z. and Zheng, M. (2025) Neuromuscular Electrical Stimulation Combined
with Rehabilitation Training Improves Rehabilitation after Spinal Cord Injury. Annali Italiani di Chirurgia, 96, 1654-
1660. https://doi.org/10.62713/aic.4323

FARE, X2, B frRBcE R UIZE BEH0 B fh A Th et 5 A0S SR )], BUREE 22 S
BF9E BT 2578, 2025, 9(22): 100-102.

JEESC, R, &%, & R ONUERIZRIC & R I ZRnt B BB 000 A0 i T se & N R L RS2 ma)]. 5
B RS (BE2EAR), 2025, 61(5): 743-747.

Guo, S., Yang, Y., Wang, M., Wang, D., Zhang, Y., Wang, Q., et al. (2025) Effects of an Exoskeleton Robot on Motor

Function in Patients with Spinal Cord Injuries: A Systematic Review and Meta-Analysis. Systematic Reviews, 14, Article
No. 218. https://doi.org/10.1186/s13643-025-02974-1

Dye, M., Everett, T. and Duerstock, B. (2025) Abstract 4369277: Risk of Arthythmia Persists Throughout Acute and Chronic
Phases of Autonomic Dysreflexia Following Spinal Cord Injury: A Rodent Model Study. Circulation, 152, A4369277.
https://doi.org/10.1161/circ.152.suppl_3.4369277

Kim, S., Lee, J., Kim, W., Jin, S., Bae, Y., Lee, H., et al. (2025) Effects of High-Intensity Resistance Training on Extended
Body Composition and Functional Fitness after Spinal Cord Injury with Motor Complete Paraplegia: A Randomized Con-
trolled Trial Study. Frontiers in Public Health, 13, Article 1678313. https://doi.org/10.3389/fpubh.2025.1678313

XFER. B MIBINNGRE A B B A8 3 D Re oAk 728 B 05 38 Th S BT FL D). 1830 5@ RR, 2025, 4(16):
9-12.

FESCAR, ATk, 2300, BRI GRBR A BT J K 0 4% BEYE B R 4 g P SN (E ). R & R 2 (3
), 2025, 11(10): 161-165.

T2, F&54. Sy EEIERG & RS ERIT B PR MR ] hE X R, 2025, 41(25):
118-120.

Zhang, X., Zhang, X., Yang, D., Liu, L., Huo, X. and Deng, Z. (2025) Ultrasound Monitoring Respiratory Muscle Re-

habilitation Training Can Promote the Recovery of Diaphragmatic Function in Traumatic Spinal Cord Injury (TSCI) Pa-
tients. European Journal of Medical Research, 30, Article No. 733. https://doi.org/10.1186/s40001-025-03023-2

SEIGEFY, BN, B RERE S I ZRIB A e I SO0 A S8 e M B 0 8 AR AE R A )], PUREE 2, 2025, 46(4):
31-33.

MAER, MRS, FE%E, % REIG + B + BRI BEI 5 e 2 IR VIR DR U B R HE IR LA
[T RERIFEIRI[T]. JEJRBE 2R R, 2025, 29(18): 20-22+30.

Zhang, S. (2025) Effect of Repeated Transcranial Magnetic Stimulation Therapy Combined with Rehabilitation Training

on Nerve Function Recovery in Patients with Different Degrees of Spinal Cord Injury. Advances in Precision Medicine,
10, 123-129. https://doi.org/10.18063/apm.v10i2.880

VTN, FhFE R, 2 4 B (R UE N A R 0 R A U DS A AT D], SEORTTER 2%, 2025, 49(8): 984-986.
WIS, THZ, 4, 5. AMT RIS ATEEBER 0 B B b f R gEA ). BT DA R4, 2025,
46(4): 100-107.

TR, &1 E M A A B B E R SRR R ED]: (200850, AR ZBIER KR
2024.

XNEZE, RHZE, Rigla, % T BCW B M3 BRI BEH0 1 5 i 28 P i N BR[O 7
B VAR, 2022, 12(19): 77-80.

Z]. AR KHESC. Al T O BE G K R PIBK/AKT/mTOR 15 538 B (952 [D]: [ L2247 e 3], dbat: b
HR R 245K 5, 2020.

DOI: 10.12677/acm.2026.1662424 2053 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662424
https://doi.org/10.1038/s42003-026-09793-7
https://doi.org/10.3724/zdxbyxb-2025-0521
https://doi.org/10.62713/aic.4323
https://doi.org/10.1186/s13643-025-02974-1
https://doi.org/10.1161/circ.152.suppl_3.4369277
https://doi.org/10.3389/fpubh.2025.1678313
https://doi.org/10.1186/s40001-025-03023-2
https://doi.org/10.18063/apm.v10i2.880

	高压氧联合康复训练治疗脊髓损伤的临床效果回顾性分析
	摘  要
	关键词
	Retrospective Analysis of the Clinical Efficacy of Hyperbaric Oxygen Combined with Rehabilitation Training in the Treatment of Spinal Cord Injury
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 研究对象与研究地点
	2.2. 纳入与排除标准
	2.2.1. 纳入标准
	2.2.2. 排除标准

	2.3. 治疗方法
	2.3.1. 对照组：单一常规康复训练
	2.3.2. 观察组：高压氧联合常规康复训练

	2.4. 观察指标与评定标准
	2.4.1. 一般资料收集
	2.4.2. 神经功能评估(ASIA评分及分级)
	2.4.3. 日常生活活动能力及功能独立性评估
	2.4.4. 不良反应观察

	2.5. 统计学方法

	3. 结果
	3.1. 两组患者一般资料比较
	3.2. 两组患者治疗前后ASIA感觉、运动评分比较
	3.3. 两组患者治疗前后BI、FIM评分比较
	3.4. 两组患者ASIA分级改善有效率比较
	3.5. 两组患者不良反应发生情况比较

	4. 讨论
	5. 结论
	声  明
	参考文献

