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Exploration of a Tiered Diagnostic and Therapeutic Strategy for Delayed Encephalopathy Following Acute Carbon Monoxide Poisoning

Based on Dynamic Sleep Disorder Assessment

Xie Hailong  Zhang Yuechao™ Xu Yanxia

( Department of Occupational Disease and Poisoning, Jilin Chemical Hospital 132021 )

[Abstract] The dynamic assessment of sleep disorders serves as the core biomarker and regulatory target for the tiered diagnostic and

therapeutic approach (DEACMP). By systematically elucidating the intrinsic relationship between sleep disturbances and the

neuropathological mechanisms underlying DEACMP, and integrating cutting-edge dynamic assessment technologies such as

wearable devices and deep learning algorithms, this study establishes a theoretical model featuring a closed-loop process of

"assessment - tiering - intervention." Utilizing continuous changes in sleep architecture and spindle wave patterns, the model

categorizes patients into distinct risk and pathophysiological subtypes, thereby guiding tailored, sequential treatment strategies

—including adjustments to hyperbaric oxygen therapy regimens, identification of neuroregulatory targets, and optimal timing

for cognitive rehabilitation.

[Key words] Delayed encephalopathy of carbon monoxide poisoning; Sleep disorders; Biomarkers; Neural plasticity

515

2 —% btk (CO) hEEFIR KPR ( DEACMP)
EREELT 2 E 60 REREW R “BE” 5, Rl
BN DIRERREDS . RS T SRR | GRS R AR M2 bl
CRAERY™ I RAE o FER IR ML B iS4  ARAE S
AR A T IR BB R 45 22 FE R, S BORMN 1 BT A
RN EHE", A ERTIFE (SRR, g
BFCEE RIS SORAR, Hi= e FIATRE | K
HEST BRI AR YT A 2T SR R 5 i
PRAEIRFIFRAS MRI 19 /e b RCFEAE i s J5 1 o
FEit, HI eSS “BAa” KT RERES 5 g
SRR B WA FAENR, FHAEATIEESRSITIR R, B
R G I PSS PR S0 S5 BB A S 5 B AT ) 20
AR, HIEER% S DEACMP AYSCAEIX (o, KR,
FIEMEN) mEEES; MEIRESA{UE DEACMP B0
ek, HAOEEH (AnMEAR SRR ) AR fL Tl g Je T2
FEAR I, B o ke Fre i 7 5T B B DI -5 28 P SR MRS 1Y

304

HUFFRAR . ST, ASCBIERITR IR R I .
WIEVE NG, G IUREE S WD S8l TR, F g
DEACMP K432 S5 T 7 B BHEA AL, HEBhiZ4s,
T BT HILA: B 1) s A o 1 PR S A

LARIRBERS 55 DEACMP [ HLRIDER: . MR
ANAR )L TR )

1.1 BEAR B A A A% O I ARAE B 5 TS H A

TE DEACMP IR F I, BEIR -5 RERERS (ki ., H
i)k BEWE B | T EEEEEL . BEARZSHIBIIR ) S nBe %0
FEABRSY, I G, AH S S DI RERR A B 2g 4T,
IR AT, WEERRE, BIRSHS DEACMP KK
Mz R4 SRy VTG o RGPS BEIR B AN T 583
SEARA A, 0 DR A n] B L M e — R TR 3L
T e B P Y T BE SE R | X SEER K 1T /& DEACMP
I B3 1) O

1.2 I B 25 i O 5 0 0 T35 20 14 b 4 A B R A



A

The Primary Medical Forum EEE%itiz ¥ 8% 5 6 #2026 &£

DEACMP H )it

M AR 25 R ( SleepSpindles ) F112 ¥ i& 5 ( SlowWave
Activity, SWA ) JEIEHHHR 2 BRI AR AE e e 3R, 2
SRR N R 45 T g 5 e 22 T SR e R TR B B 11

1.2.1 BEARZERDE . PR 2519 11-16Hz 5
PEYRY , 8 - R B S R A2 B B, R
I35 | I B 2 bR A Y rh R G E ] . BRI
Aty Fr I 12 50388 B DT R 3 AR ) R AR AR

1.2.2 18UEs . FERETREEZ, RBEZZEME
TR R S ERE, SRsEEWE . Rk E
Wi K SRR A B VIAE G

1.2.3DEACMP H 4R 28 - ST IEHE 2R ] DEACMP
SBREAEAEAIEME R AR A S R S5 o BN, BV I RAE AR
KRG, BT RE AT 7 I R 27 A 174 2 k2
0, TP P MEARAR X PR ER o R <43 Bg” A REER
CHRR s M R ARAZ B3 Y R P I s A e R v oy e
i, 5 CO thag Sy ES AR o 2RI YK S AE IR 1] BE J it
TR R R A L BN T [l AR O AT S s
BB IR A UL A BAR AR o

1.3 WEAR i A B A B AR A B A5 “WLER B 11

DEACMP R Iy S0 07 . (R A A PR E
AREEE R IR B AR A e AR FAE AU T REXE LU £ )
REMIZE I B2k, TREAR GO 2 IR G R T — A2k |
ATER A AR LIfE “BENER,

1.3.1. 0 il 2 SRR 6 ) e i ) SRR b . R I S
T 4 e e e Bz B3 B 4% 80 S IRl ALRE 07 324, 7T
RESE T A5 MR 2 4 sl A 7oA AR 3

1.3.2.40 28 G i 5 48U A b N7 3850 P V) e ST ke« 18 P o 8 98
FIHFLE EAL L T IR U E , THeph R =4
5{L4%, MEARSS ) Z5HL AT A A4 i ML LR A

L33 AL AT SHPETERE R PAL - AR 7l FI1E 15 B
ST S ERLH B G R H RO R Y AT D g
i, WA REBUR M E R SERERE TR, SRR TS
BEAHARDG . S WD IR AR 254045 Bh ForAh Ky “rig =
£, 8 RE TR HLSREE

2. fieRIRRRG S A VPR B AR . I\ T4 SIS
A

2.1 545 2 SRR IE A4 R PR

Z SRR E (PSG ) BJRMEARPEAGH “4bruE”, (HH
# DEACMP S PHb PR EmG RMR: JEAEM (5=
WEETHE ). B SERT bk . BRI HERAL ([
SUCEULR R PRI ), X8 R BRI L BT DEACMP
SELIT TS | AR BRSNS

2.2 (o8 X 2 R AR S AR 14 1 T 75

FEFCRARTHIEA | RSSO RS
B ARG A AR P (5205 P 2R B, S B A M T
R T gtz o

2.2.1 FARZEA, WIERITE SIS (R SR
WA S I ), Skl R T i i 45 (TR R s B
IR FL , J AR R IR 27 R 0 55 OGS 2 0IR35 ) A SE L S0
fRIEES (RG PPG. Ik EZESES ).

2.2.2 7£ DEACMP P (¥R W g ] SR e e
FMM, N ARACEIR S S P60 5 BUE R, JFHEN
PEARTRYT WA P 2 D REAE 2 R 1 % W) S H8 5

2.3 N T BE- SR EE 4 > ZEHRAR 434 B

T SR P EIARHE S T N TR, R R IR
2 S A RE R AT P R R o

2.3.1. A ShLEAR A S5 T A SE A . ST B
2% RPN A5 R RE A MR LR A Y S S
5 BE SE U /340, FERG R R AR 5 400 . K A IS
SEREEIE, O MT AR | A oA A R

2.3.2. AT AU 5 5L 0T . AT I Bh A4
P, HLE BRG] = DEACMP A0 KU oA B
TUGAHSCH) “BEARARIEASR . B —fR3E (4 SwSleepNet )
) TS e AR 3, AR R I 2R
F45 (AR B AR i i 3 3h il & 2 R ) SR T
ARE, SCELT BRI S I ZIE,

3IE TN ANEIRIEAL Y DEACMP 4y)2i29 7 PRk
Faid

3.1 BT Y BRR HESR S5 200 SR )

AR SR L, B SRR PR A IR B
DEACMP RS HHNER . A OB I 7] ZF AR
ERGeE L, SCBTE G R A AR E 5 T A &
PRI BRI AR BRSO TR L i AR BRI
2 W Fr M B B T BE | Ao 22 SR RS 5 e 2 M B e ) O
WEHR A PIhR s s AKX SRR B AT, K iR R oy
S BAT AR A BEIER | & R AR R TS R AE A 5 B
LN RSV ECTRE | N E ORI PR R “§ ) 3
emg, BIRREIESNATE . TR A AU R R

3.2 AR SIS IR PTG 11 XU 555 B A 43 2

R A I P IR S 500 ShAS T AR, TR =y
JRH

3.2.1 MRS/ AT R e i . RRARKFAE : MEMR 202,
e e ST IE® ; MEIRZT R S8R A T, (A2
FRE B8 LT Rt o R BA B E : BE Fring e o
IR R 22 i B W 2 LA s i A R 1IBR S5AREERE T, g

305



The Primary Medical Forum EEE%itis £ 8% 5 6 #] 2026 &F

A

RAE RN A2, M nT SRS AT

3.2.2 HXUS /AN AT RE G PRAS A« RERIRARAE : REHR 7%
ZEFIAFE ; BEARZFERI RS FIUKE (AN S he it
WL TRE>30% ), = I e E . 2
INAFAERFEE Y FEM B (I BR - e - B2 TRERES DI RERR RS, e
BEE R ATREZH, A MR 28 JRE B

3.2.3 E AR/ Y . BEORARAE AR 2 AN #1350
1. WAk MEARZT AR T L R, 18 S S
FIRE VD R BRAR S SR E Y L TREAN T Y
PRI/ B S, SAFAESRENAY . RIE R R R I R
P2 m] SRR 2 .

3.3 H 2GRS TR S|

33AARMEE)Z: AT 5 Mmoh  sE R m R
FURITIR, MRS YT R, JERIAYT PSR, LA
fat e T 17 2 MR W) 45 5 St 17

332 KRG DB T, B A%, S8
R Ab T 70, A8 R s b =X P A R L 2 BRI R R
JRE REIEAR IR S KU ). BN Frfibi B oA i 3
RAMEMZ A, Ia s WIS . T ; .

333 FMERY: RS 2 RITRTT S TIRE S R
TR | ZREAIRIT, IR E R . MRk
FRIT . BURIRE MG . S XHE A B 2R AR
DIBR R S AT R IRYT

4.5 )25 PN S AR 9 B F R A

4.1 IR T AR R

4.1. 1.2 B A S MR Sk . xR AR Ak co R
BB, TEH BRI IR L IERILZE PR (anfifk PSG
SR HA R R )

412 A8 A SERGE S AS W - Sy B PO A T 2 s I 5
7%, Wl ESEUR N, Bl A sh b R EBTA

4.1.3. =BT S WA R AT %6 Ashik

SE M :

HRRCHE , A A s ARG PR AR 25 S T

41452 IRIRPSR SRS . P2 BB AR E 145 5 iR A
B AR RAS B EA T 20 205 , I G T 5
BEV

4.2 Z2BHATBA B

R Iy MU T 3 DR A 2222 BT BN, 085 #ie
BHEAE (BoDURFEE ), MRS 2 AN (BOARSRE ).
FEE BERHATN (AT AL ), AR BRI A (b
BURERRATOMAEAR ) A RHEA: (St AR T ) KL
B TR AR AR (HEP- 65 5559 ).

4.3 PARRE SRR

TSRS AR . B POOREER T or i s, 1
ERAEREREST 26, IR T A% Ik RS IE o
WSS SE 5 B RARL S 2 A P BOR , 1K S 7S HEHR T
A S T R, TSR P RA 5

s.ehw e

DEACMP [IIfi R4S BRI 75 ) 2 SR T B U 28
ARSCISTIE T BEIR B A5 19 SIS 2 s PPAG /R R A A A0 3R
SIS G HR M 5 S BT AT o BEAROU A 22 4% PR A
B DEACMP SCHi A X &, Hu#fi 5Bt
FREUR, ShigE il RNt TS E 0.
SEA IR RS N TR BERAR , 484 T — M 212
SRS, 5 A i 1 S B R IR A bR RS S PR K
W A 2 S AR T — P2y T B R . G
TEHAS | MR ZE R 37 m ShAS | I TRE 4% 256l A< —
TIVN” Jr k) R AR . IZBRRGE )
T2 PR S AT i e e 22 1L, R A i 7 BT R 1 BB P 36
SASHEIRSHG TNRLEE, TF R B W s 55k, %
FRALT IS L 1) AR e 2 P S5 B T - B, g T
A AT F IR BRI AR MG TS | I BT i i Y
VIXIER

(1228 WMUE IR R T S — ARk 3 M5 A R RSCR P50 ]. P AL X R U, 2018,34(07):86-87.

PAERERERES@: 3N TS TP A T PNl 3

M RLA LA ) T AT ()]0 B fEFE, 2026(4):92-94.

(3TXUAECES: 00 B L 9 A A DR I 5 R S B S o 7 X AR D) B 1) 2 M B JHCAR SR 20 A (1. P P I 45 0 I L7 2%

7£,2019,17(23):3810-3813.

HAEWH . SMEREEBITRITE [ 45 242740SF0102127642 ]; W v £ 2515 B 26 SR HIFI0 E AR A5 b e 2 0 R IG
RIS SR O AR IR [ 265 . SM-2025-001, SMFH-26-16 ],

306



