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Abstract

Objective: To investigate the rehabilitation strategies for critically ill patients with crush syndrome
complicated by cervical spinal cord injury (CSCI). Methods: We report a case of a patient with crush
syndrome complicated by cervical spinal cord injury. The patient was admitted, presenting with “limb
mobility impairment due to trauma lasting 10 days”. The patient was accompanied by acute renal in-
sufficiency and traumatic pneumonia. Rehabilitation diagnoses included dysfunction of limb motor
function, respiration, bowel/bladder control, and activities of daily living (ADL). A comprehensive
rehabilitation protocol was implemented, utilizing various physical therapies integrated with acu-
puncture and non-invasive neuromodulation to restore functional capacity. Results: Following treat-
ment, lower limb edema subsided, renal function improved, and pulmonary function indices showed
marked amelioration. Muscle strength of the upper and lower limbs and bowel /bladder functions
were notably improved compared to baseline, and the ADL score increased. Conclusion: For patients
with critical crush syndrome combined with cervical spinal fracture, rehabilitation should focus not
only on muscle strength recovery but also on the repair of necrotic muscle tissue. An early, comprehen-
sive, and individualized rehabilitation regimen that integrates traditional Chinese and Western med-
icine may help improve various functional outcomes in such patients. This suggests that the integrated
approach holds potential clinical application value and could contribute to enhanced quality of life.
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1. 5|8

B R S5 A MW AR G145 T A SOV E (thabdomyolysis, RM), & — b K] i A4 Bl 4K 1K B 8] 52 JE- S 2001
PN BRITIRTE, (RIS A A0 IRE . JULLL R R DA R B i e s P IR IR R & [ 1] CS %
FHRE . (AT Yo sE BAR K E FE(2]. HhAh, BRE . A28 35 i S5 KT [R) A5 e ] H B
FAVIRIE — 191 1 ZE A K I [8) 52 e B 8 B & R G MR BE IR 0 I BT R R B AR R IR, B AE 3 = 0 A5
FREIGIT IR, e B AR & .

2. llGFR&HBR

B, Bk, 50 %, B AMEEIUBOESRERS 10 K7 T 2025 4 4 H 28 HENT FEZ R 1
JREERE R R F

BUR S 5 2025 4 4 A 18 Hg R EAE EN BAAGTh, BAZOHHEIAE, 20 6 i iF
PR N DAE RSN, B RRE R, e B 2 AP0, BRI B 2 M 120, KB E R R IREEE
FERARZES _MRER 228 17 CRRT. 2SI B E, 475K, JUESE. HIERIT. 2025 4 4
H 23 B NZEFEZE LR I E R BT “ SO I A g DT E Al kil & WIEE AR, R
B2y T HOK . PUBH. BEIRIT AR AT AE, S A DB RIS SRS, e IR AR
BEPERRR, ABEHE EHHME, MEWE K, R, HEEFSERE. it PREIRITT 2025 4
4 F 28 HEE A FE BRI Jm B B e E =2
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BEAE s AR REAE A

KA A : B 170 cm, 1A 70kg, BMI: 24.22 kg/m?. MEARZ 20 Yk/4y . BIRTERE, S&UE,
FERFNFC S AL 5, BB SRS, AP . ARSI 3, BT FT, R 2 (1 2 2
Gy, KU e 5 B ERRAR, REIRBIAERES, XURMIFIR 2k o DO JRE R S Sk 55, SO os BRAE B o XU/
ik, DAZE /R

3. MRS

YIIPEAE (2025 55 4 A 28 H): ASIA ©3%%: C %, &8 FlA C5. 4 CS5, U FIHiAL C4. £ C4.
BN ST 16 53, BV EFRIDE S 03 26 43, AR 26 43, JRGEESR 52 4. DUBLEK A&,
FRATIES IS, P =KL 3 2%, BRI 2 2%, BE=KWVLJT 3 %, 4R JENUIL
731 %% /MBIMNEIUILTT 0 9, BERENUILT 1| g0, BVUSKIUVLT 1| g6, BRESVUNLYT 2 2. BBkl
732 % BBV 1 9 AR =KLy 3 9, BROUia UL ) 2 2%, BE=SKWUL 3 2. iR
JEAILA 1 Gy ANESNBIULY 0 2, BRIENUVLS 1 2. BEDUSKLIL) 1 % BRSARALILY) 2 2. Bt
AL 2 20, BERENAL 1 2. A FEEEE L 15em B4 61cm, K 10cm A4 40 cm, A NS
15 cm 4% 58 cm, T 10 cm fi4% 38.5 cm. ERUGFARAASOHBOR , #% X B GR , AT I/MEZINLE 3k
AT o AANITHT O S, uhSZPHT 0 2. Holden ATRE I 702 0 2. R Barthel 4850374y 0 43, HHEAE
TG BN RE SN IR . Py R 2 G, RES S PR, RIBERS G 1.

4. T

SEUG A AN(2025 4E 4 A 28 H): H4MiT 4 1637 x 10%L 1, ML &EMA: 97 g/L |; ULEF: 179.0 umol/L
1, JRE: 120 mmol/L 1, JREF+; MGV 437.70 ng/mL 1, WIEREEEF TEF 7.80 ng/mL 1.

SLEHR CT (2025 4 4 H 18 H): 6. 7 MEAREHT, I 5~6 HEAIEMLESAL, 4K RMEE B A, 6
HEARRL AR o

HFE (2025 4E 4 H 28 H): MBALUELE: 1.3 mm, &30 : 8mm; WL INAE(2025 45 4 H 28 H): MIP:
25 cmH,0, MIP%Tiit{H: 25%; MEP: 35 cmH,O, MEP%Tilit{f: 30%; PEF: 2.99 L/s.

PRSI 12025 4E 4 A 28 H): S KBS & 130 mL, BEBEEEEIE, 55 cmH0, 4R E 150 mL.

5. SHR 5 X RS HR
WGRIZW: B EHE: 6 MEARE I &G Ea G, SFaia: G HER%.
WE W . WZ3)TheefEng; MR Thaelng; MEIRMERER:, s E; ADL IhEERES .
KR W: B AMA S R TF RS, SE IS W .
6. J&IT
6.1. REB#x
B br: (R3EEThRefa PR, B LA NIRN E R AR, B, N5 ThEe il Zrbli
SAE . TIBH UG %2R, TRH &R R IE
I bR IREAK TR EM, R/ EHIEN T RPUR - SRR, RRUsERIE R, TESHBhES A BN
T, ARG, B WA A MU T, R A
6.2. REATT
VUi iEshThaeksrg: ULANgR. WU AR, BRI 2R DA & ST By i R R Em 2 AR &, {2
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HBEVU RS BN T RERR AT VK AR LA R LR 2240 . BTt B S R IR R ZELEE: i3k
Bl =Sk WLy B DY SRR K IR FTAL, WESHCN: BRI J7iK, #il% 20~50 Hz, FKFE 200~300 ps, FEILHRSE
CASI RS LA B R mT W4t ROERECN B, R ERYT 2 I RRIRRRHUIL A BRI 15~20 2r%h, B
WIT 6 K, FREZEREEARM; 3L T sURALE NI, e AR L, s s, b
HESM . EIEMAIE 30°, MR B 20 AE H s 5~10°, ZFP % 80~90°, HEH 1k, HEK 20~30 4>
by SRS RS TIIE SN, IR T P IS e R %, EHX A R BT T4
TWHEIEED) 2 G WIS asEE T Eahigsh bt E pgs, S0 = 2 e, R #st
BHIIZER, RIS B0 ST S5k 4m g ), B4 10 Ik, BIR3 4, FH 2 K “FailgscET
BT bR RE 3 AR VS AL, R P I R ELHE XU X AR 1 12 S AT 55 5 1 M Bl

WPIR T ReREsG . XUNER T . T XUR XA F A7 el B0, R, BRIk 1S n%h, REH 1 IR, B[R
6 U W7 TR AACIREG Sk, iR 5~10 Hz, WA 20~30 mT, FIRIGIT 20 40580, &H 1%
[ 6 s WPRWLNZR: F8 S EFHIATIEATI . S TPI (EHIPIRIZRES, WIMR R B R S, EE
H UK S AR, BRRIZR 10~15 23080, BEH 2 IR RO R ERIE SR, $em BFE PRI 6.

B0 JRCG LA JE AT AR 7, ASSGE SR R E 30 . SR UL A, (i gk 45 9 UL A 2L 2R g 45
s B0 BH B 0RO INBR IR FE A /N AT Sy SR AR o ey T, 2R 1~5 Hz, WA 15~25 mT, RRX
YT 20 0, H 1R, & 6 iRk,

S BB S AT RN . BRSO BB, BT 30 0, HAMATAR 1~2 IR,
BH 1R, BEBT 6 K.

PHEPEVER I SR E S MECT IR S UOoKHR, & H SN RRGITE 1500~2000 mL, 14%]
SYEC, WIAEE 4~6 /NEF SR 1R, IR HERB S, ARAEFRRIRE I SR NG # 4 B S RRa T
L 1(a)) AV B S8 SO (R 318 PRIVLS PROEHE 29 (L0 W R 1 DA S e gk ppr e 0, A 3 AR RS
LR B PO BT S2~S4 HEARAKCT(ILIE 1(b)), #E 10 Hz, 38 A SizshRAE N 80%, B4 20 Mk,
FFAIEIRG 2 7, BEIRIT 20 38020 1200 ANk, &EH 1R, B 5 R #HRIGYT, BB\ B
AT LR PSS A AT R, B H LIk, B S K EHIHEE, w TR SRR, DISCE R E
i LR T RE -

PENVIT%: ADL $8 T4, GFEIR LB & AL PaT (N SEALTZR D BRI IR AL 4EHE ) 3E &I 2R (ff
B R RehE . I TR R IR B R FERER ER)IIZ%, &H 2K, &K 30~45
Gy, DMES RS M, fEF .

(@) HBIT I FE (b) HHEA: S2~SABRMH AR

Figure 1. Sacral nerve repetitive magnetic stimulation
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7. RITER . FEIFSEA
BERARM AT 36 K, BEXFEMKTEEHE, ALERM.
7.1. HEIHEEQ2025F 6 B 3 H)

Hanfit % 7.13 x 1090, M4CEH: 97 g/Ls HUEF: 98 umol/L, JRE: 5.2mmol/L, JREEH—; I
BN E A 63.19 ng/mL, WUEREES [ T4 4.35 ng/mL.

. BUUEE: 2mm, 3E31E: 10 mm.

WA T BE MIP: 45 cmH,0, MIP%Tiit{E: 50%; MEP: 100 cmH,O, MEP%Tiit{E: 75%; PEF: 6.0
L/s.

JRIRBN 1% AR 330 mL, BSBE#EEE: 45 emH,0, 5&ARJRE 70 mL.

7.2. PEREARE TG

PR (2025 5 5 H 15 H): ASIA 3% C %%, 88 FilikL C5. 4 C5, W THA C8. F C8.
BNV ST 24 53, BV EF RIS 03 34 48, R ESY 34 43, IRGEEST 68 4o DURLEK AN E,
FRATEB YRR, LML = SKWUNLT 4 9%, BeMUR BT 2 96, RE=3kWVLJT 4 %, HHRENUIL
711 % /NEAMNENNLIT 1 S, BRIEWUNLYT 2 e BEPUSKUULD 1 2 BRESARAUILYD 2 . ERBHE UL
732 % BBV 1 9 AR SKIUNLT 4 92, BROUisa UL ) 2 2%, B =Sk 4 2. iR
JEAUILAT 1 s ANESMNENUNL 1 2%, BRIENUVLS 2 95 IEDUSKUIL ) 2 % BRIy 2 % Bt
AL 2 20, BN 1 2. A FEEEE L 15em 12 59 ecm, F 10 cm J84% 38.5 em, A PR
B E 15 em 42 57 em, F 10 cm 4% 37.5 cm. BRIGAARTIGE, 5 XIRGER0E, ALTIAMEZANE £
VAR o AT FAET O S, 3552 P4 0 Z4. Holden $BATRESI /4% 0 4. 24 R Barthel $8509F45) 3 43, H#
ARSI RE I e B I RE B . W e 3 K, RS hE, RIRMEIR S 1.

KIAPEAH (2025 4 6 H 3 H): ASIA #&: C %, @3 Fi/k C7- 4 C7, B FiA T3+ 4 T3,
BHIVE S 30 73, RPN EF R E S O 46 41, BRI ES) 46 43, JROEESR 92 4. DUBILEK A E,
FRIEBNEIEE, A=KV 4 &, BBV 3 9, BE=KWUILYT 4 %, i JENUIL
712 %% /NEIMNRIUNIT | S, BEIEWUVLT 2 g6 MEPUSKIWUNLYT 2 S BRESAPUUILYT 2 2. B EEAP AL
713 % BRI 1 G AL =Sk 4 9%, BRI ) 3 %, BE=3WUIJT 4 2% e
JEAUVILIT 2 2 ANBANENIILS 2 %%, BRIEALAILT 2 % IEVUSKALIL 2 2. BRRS(AILL ) 2 2% B R
LA 3 %2 BB 2 2. A FEEEE E 15Sem A% 57em, F 10em 4% 37 cm, A FEERE
15 em A& 55cm, T 10 cm A 36.5 em. BRIGAR A SATOR , % XEEIRIE, ALTIAMEZINLE Uk
gk 55 o AANLSE 1 g, uhSISPE 0 2% Holden PATREI /TR 0 k. 4R Barthel f8 %0147 9 43, HFE
TEIEEIRE I B IhREBRIG . W e 4 R, KRS DR, EBEIRS He 1. WE 1.

Table 1. Rehabilitation assessments of patients at different stages

# 1. TRMPEERETE
WIHPRAE(2025 4E 4 A 28 H)  HHIEMEQ025 S5 A 15 H)  RKBIEEA52025 45 6 A 3 H)

ASIA 432 C % C% CH
b 3-2-3-1-0 b 4-2-4-1-1 b 4-3-4-2-1

, N A b 3-2-3-1-0 A b 4-2-4-1-1 A bR 4-3-4-2-2

FEFAIIPPsE % 1-1-2-2-1 % 2-1-2-2-1 F T 2-2-23-1
A 1-1-2-2-1 B 2-2-2-2-1 R 2-2-2-3-2
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B3FTH £ C5. 4 C5 £ C5. 4 C5 I C7. 4 C7
e i) I C4. 1 C4 7t C8. 15 C8 I T3. 4 T3
B RS 16 24 30
&L By 52 68 92
AT -1 0% 0% 1%
61 cm, B 10cm J&4% 40 cm em T iO om Ji7% 38.5 em 57cm, K 10cm 842 37 cm
XU i & 42 FH R wELE15em AR ET)’E- BB L 15 om Hé 57 A B #E Lk 15em BZ
EXE/7S ° N =] 24
58 cm, F 10 cm Jd4% 38.5 em, F 10 cm Ji# 37.5 em 55cm, K 10 cm JE4% 36.5
cm cm
R Barthel 544 0 3 9
N2 8 73 2% 2% 3% 4 7%
RER = = l=s
PR A 1% 11 2% 1%
8. it

8145 14 5 #8545 (traumatic spinal cord injury, TSCI)2& 8 T & M4k 11 K S 28CE H A B85 A #45[3].
HHET R IAAKT LU RESE . 1830, R ARCK/AMESE D) ReRE G [4]. 46145 580 TSCI HAK
I [] 52 kS0 75 G B R SR AR R 4R, R ERICAZMEE Dhaedifi. Bul, %T TSCI & I8 RL4R &A1k
(Vw1 S TS 23k, AR5 53 B B AR D0 S AT SR8 BRIV E . MR IRIT SRR Ao Tk
PRI IR, DRZ R E N R HRE .

B B 45 E1E (crush syndrome, CS)F793 3 A= 3 5 2 A8 SUYL K I 18] 52 R B I 57 fir o RO BRI - -V E TR
15 BT R A S VB B[S, FERIERT B, R W R SR SO, KRENAE QBT
B/NEEIE, B, SHESIEE/NERIE: MEEMRIE, TR KA IR R 5 E T
PRCHE— P 0 R 40 B AR, B IR BRI KB ANEIEI, S8 RV 25 KAER 6], HIHTE
MLV E R SRS ER 2 Wi E D . © ARNASZEYSIENZ0 50 @ FE/ KL K, 8%
HILAAR G, RIBEIK: @ RKAPHIED. A4 LER: @ MENAES. VRN, FLRIERK
FThEs @ BEE B UESE (2] 445G AR ) G W S Homs s SR UL K 5 e A T e e
1G9t HAF G CS WitaE A AR 2, Bt CS 12 Wi B A B .

TSCI I EZRIT AR T FARGBT EECF RSN, NEBEE &L 24, & EENILA RER
J7, WL R EIRIT FBAA . @3TE BRTT . MR RIT . mEEIGITLE TSCL BiEIT A —
SEMMEL, T RN S5 PR AR B VA FE () A8 U RT e 2 1) JORE SO o FHV R  (i gk 4 J E e
et I B 5%, E7e H ATALHIBE T M ANE 2 [7]. TSCI B & RGO RIET 2 RGEH, X
T A B G TP D ReFEAG A N G R RSB EL . WIS A RO g A D RE . EEXT X
BE PRI TEE N, FRATRI 7B R B G #Ueh 2N Ia 7 73, A8 B0 85 e & BBl AR /i, T BAIE
T AR B I DX 3 ) MR PR AR 245 3, DT SO B IO (A USe 4 5 7 sk D R [8 . C4 A Wt 90 UE SE R RIAE
TRTT REAG ) 5 F Ah 2 YE A BE D AT WA 09T R (91, B AN R AR 1 R YR 0 R B A & R AT
FELIWUR SR, AT AT AR a5 B 0E  FRAEFE 2L LA A& PRIVLE) G 22 AT A2 3F 28 2 HR PR DR B P
8],
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AT BIZ W e R B BRI LU R 5 He—, FHRSRAE S E R IR I R R IAA A S, W
RDIRERRRT . IR W, ZFBERIHFREGAIENEES: 12, BELTRERS, RGN
E, ZRGUNETEAERE M K=, FrRGEIE T E B e A 2 5 A s 0 e 2 Ik
BEERT BEIF A7 A IR R e 52 W, W0 T SRS W R st g3 b, SRAPEEEmOIAL, S5 IFPT LR
AL, BRI HERSEREARE AR T, SR RS R SULASRSEHRE R . I HRE
WYNE B FIELhRE, BiSh SR AMNBUR T R BT R 5 BE R T OSBRI —, B NIRIT N SRR
M AT AR I RS B B AR YT (RRT) [2]. IR, B DhRE thn] ARy B BER A A5 5 w

B M
P IR L3R B O S R
S5 3k
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