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Abstract

Objective: To predict functional outcomes in patients with Disorders of Consciousness (DOC) by eval-
uating structural lesions on Magnetic Resonance Imaging (MRI). Methods: Clinical data from 81 patients
with DOC were retrospectively collected. The distribution and extent of cerebral parenchymal lesions
on MRI were qualitatively assessed. The outcome measure was defined as the classification of the level
of consciousness at 6 months after disease onset. Ordinal logistic regression analysis was first per-
formed to evaluate the associations between clinical and imaging variables and prognosis. Subse-
quently, binary logistic regression analysis was used to identify independent predictors of poor con-
sciousness recovery. Results: Ordinal logistic regression analysis revealed that absence of pupillary
lightreflex (P = 0.007), extensive or diffuse lesions in the left basal ganglia (P = 0.026), right basal
ganglia (P = 0.036), and right brainstem (P = 0.008) on MRI were significantly associated with prog-
nosis in DOC patients. Binary logistic regression analysis further demonstrated that lesions in the left
basal ganglia (P = 0.004), right basal ganglia (P = 0.037), right brainstem (P = 0.006), and absence of
pupillarylightreflex (P = 0.036) were independent predictors of poor recovery of consciousness. Con-
clusion: Absence of pupillary light reflex and extensive or diffuse lesions involving the basal ganglia
and brainstem are strongly associated with unfavorable outcomes in patients with disorders of con-
sciousness.
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1. 5|8

PR A R O\ B I S R SEAE AR AT 22 K I [R] Y = R RS (Disorders of Consciousness, DOC). 4
ABE MR - BRI B EMEAE S RO, HEE B REIA R B IRAT I SRR B, Al AT
2 Wi AN TE [N B B 47 A iE (Unresponsive Wakefulness Syndrome, UWS) [1]. 24 & g 2 2 5/ HA—#
K, (EEIERERAT AR, A THOA N EE N B & DR & (Minimally Conscious State, MCS) [2]. MCS
— A5 9 MCS—F1 MCS+: MCS+ & R I @7k AT R, Wik A4 PTERRRINE & RIAEEE
DiRe e M MCS—H R R HARACPAT N RN, BB ES . A TR € A BB RIT . 4
A RS LI D Re MRV I B D Re R A S R I, B RTI2 W 9 S d /N R AR S (Emergence from the Mini-
mally Conscious State, EMCS) [2].

Bk 2 8RBT (Coma Recovery Scale-Revised, CRS-R)7& H #f DOC # & 514k Fbn Ik R 8 3R
(3], fHIGPREEA ISR S PGS, SFECLAESEPRIEIR TAE 2R . 2 IRFERS 4L YAl (Simplified Eval-
uation of CONsciousness Disorders, SECONDs) & % & —FhiFfili DOC #B# Htod . vl H 5 T B T
B, HOPAb Rz A h Az IR 7 40 (4], TASSE M SRR I TR M, (I R I AR VPR SR A, IF
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Hygb 7 BN S, BT RIS E . ABFFRH SECONDs =R 1Pl DOC &8 ARt & &0 6 ™ B a1 &
WUKE, I SRRV R R KT 0 R A TG 45 5 18 b -

T AL 1515 (Magnetic Resonance Imaging, MRI)FEI R TAEH & F T-PFAl DOC & i fi i F2 . MRI
FEVEAS T AT 234 AN o] LR I 09 77 T 2 — e 35, 9 st ot 1w XU 7R 7 S 4 2 7k
BT P 453 47 F5 ) SR D8 AP iy SR 5% 00 R 0 I R A2 S5 1) B B IR IR BB 5] 0 AE — T500 T Hh I P o 2 e S5 38 F)
FOH[6], FER TG H i 838 R0 5 — R N 3RA3 1 MRI _E R B0 AN 5 20 = REKCPAE G, S
B, RERSHONHAE ICU B Ak B 2R F A 4 3 M H DR R . EJe i T =R BEAS 7
JEB T, AR E — 2 — B DX AR DT B N ER -, BRI iR i 1 6 B T R R IR E
TorEE . AL S MR SRR IR 3218 LA ARG R Bk, PEAL %l X5 A8 % DOC 3% 1 Filjs
Pl FEe 7 H T Im R R

2. AREFZE
2.1. BEIEFEEEEGEE

ARWFFAIN 2023 4 7 A4 2024 4 12 AIRNAEGIE T =B s R AR 81 4 DOC &3 . i
BN 17~74 5, HA B 57 6, 2ot 24 5. DOC (#9955 K65 28 1 G4 455, BA K 53 ARG 45 14
W53 (37 IR H I, 6 BIRRAEAE, 8 o ERAsU B ik fids , 1 Bl M Ja 3 B 22 S A, 1 i Afr i
BT IE) . HERRAMEN: © BEAEA ARG Firh. W& RGPR LB =, @ &9F
JRE s PR AR R T RERRAS BUANERE (I ACIR B ML B ) 2 AN R g Bl E I S ) o

HHZ 50 35 MG R A A BB ANBE AR 6 A H Ja R B R B 840 F 45 (SECONDs) E £ i 47 2 Ik
PEAECRTH 6 AN H I O B A g 3E1T H i [11177) . SECONDs & 3E4) Al ELHEN N B AR /K 202500 = &
#, 1=UWS, 2~5=MCS—, 6~7=MCS+, 8=EMCS), 5/ m&aE AR, BEHEHKED
FLAAK 4~7 X SECONDs VAl k13 e s iF o e . B ARl 11 BIgie Wy &k, 59 Bzl
UWS, 11 828 MCS (9 #I8 MCS—, 2 518 MCS+). WHERIHABIGRZORMLHE: MR SR,
D REALX e R SO0 BRSO R, B AN DRI R AR TR 22 1,

Table 1. Demographic and clinical characteristics of patients

%= 1. BFPNADQZEMIGRYFIE

TR %R
Lotk 24(29.6%) :i;i ;; gzg;‘g
P51 Bt R MOS-  9(1L1%)
Bk 57 (70.4%)
MCS+ 2 (2.5%)
S 17~74, 55 (42.5, 64.5) AFBi SECONDs &£ 157 0~6,1(1,1)
B M R 28 (34.6%) B ik 0
5 4 . 37 (45.7%) UWS 31 (38.3%)
I Fisi 15 3 6 (7.4%) K 6 A H UK MCS— 20 (24.7%)
S S P L P P 8 (9.9%) MCS+ 23 (28.4%)
HoAt 2 (2.5%) EMCS 7 (8.6%)
fE1E 53 (65.4%)
AL X ' S
PHRBURIR 28 34.6%) KI% 6 A H SECONDs £G4 0~8,2(1, 6)
- 5|t 9 (11.1%)
A5 H 72 (88.9%)
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2.2. MRI #3EIKEL

FEAR BRI T, MRI R85 R PR H TSR T A 52603 2R 3.0 T REIEHIR A% 5 Zi(Siemens,
TBEEDIEAT 20 MR 4148 o brifE AR 7 G T1 I A fielnl 5 21 (i) 2000 ms,  [FIHT ] 20 ms)
Je T2 IR E e[l 5 41 (R 1] 3000 ms,  [B1 1] 80 ms). A MRI BIE S fE E Rt it HALR B EE
B TViewU64 E3AT 00 5P £

2.3. MRI 83E 547

MRI A VAL 75155 5 BEAE O T T R BT %[ 71 AL EA 5 AR AU 25K, fEARF S
i PR A2 W RT3 R DA SR X380 A 5 00, LA A« et s Ty R o B P 1A e 0 A0 () 1A 78
FFIRAR 30 . BRI IX . EEf S B /NG, ot 18 AN XK. AN X SR e K0Pk 0 4
RTINS A /M REAERAS ; 1 70 F A BOR B AL (R BAZIN X ARARET 30% PA_E) BE5RE L7 A2
(B 1)

Figure 1. The T2-weighted and diffusion images of a patient
1. —2EHN T2 MEFSREE S

BN 60 5 Tk, N2 WO kBRI (O R IR ARG ) IRESEYR I, B X AL
SRS, EEERMMERTIX . EiR@ sk a5, BT 5mae, S5 G v ey

2.4. Gt oA

KM Kruskal-Wallis H #56 3EAT LK K704, PPAS &AL R B AAAE 5 DOC &3 Hili5 45 )5 22 1] 1Y
Z5te [FIN, XHER FEE R R B S S5 I PRAFAE S UG 2 (R 5¢ R AT R Z 0t N T
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W5 DOC &3 TG AH K BB SL T R -, 1 — R A PP 4 Bl VA o3 b o BT 72 S DR 3R 2 i rh 3R 3
B E AR BN BB, DISEA R R 6 AN H G B UUK PRI #5, AT REAE
TG 73 K07 R S5 R AR v, BEAT 7 BURYE T, SR ZIu @ B3 7 B i 5 AN R TS AH G R 2R
KE, HAARAUGEE SRR 6 NHEAT UWS IRES . BT AR —u@ b H, fkH BEA R
EMMEM R, MEKRHEMANZE R @B EIAEER, DU E 5 S A BAH G 7 Tt N1 o

FTA G143 M 450 % UG 56, {8 ] SPSSS Statistics for Windows (version 31.0, SPSS Inc., Chicago, IL,
USA)HHT. P<0.05 BN AL RAEF SR L.

3. 5%
3.1. BFiZERYT

4R s N B K 6 A H JEH#E SECONDs &R Pl IR B R IHK 4328, 408 UWS. MCS—.

MCS+. EMCS P25, SIUKF KBS K UcGhE . 81 4l DOC E#H, K 6 MAJE 31 4T UWS,
43 kN MCS (20 #1248 MCS—, 23 25 MCS+), 7 #iliE N EMCS. £t Kruskal-Wallis H #5565, i £L X}
H I K(P=0.009) ZFEJKTTX(P=0.011). AZEKTTX(P=0.016) A5 MIKF(P = 0.006) K FH 5L 75
BRI EE, R 6 NHERBKPFEN R EMTHMITREH. BRREMTHTREFRIT ¥R
XA RN P R AR, [R5 R85 R AT e N EFE A SR IR AR R 2, K FLAE g TR AR )
IINBERY B SEEAT LU B G 06, 45 B R P = 0.995 > 0.05, i 2 LL It A B . %R R AR
BRI =27.874,df =4, P<0.001), %] Nagelkerke R? 4 0.315, #/n HAREMFE T G455 31.5%
HIAR SR, EANIAS S, BEFLXS 6 RS 2R (P = 0.007) AR XRAR(P = 0.026) A4 A5 X i A8
(P = 0.036) S A G99 42 (P = 0.008) 49 7= AR /KT T J5 AR s M PR 3, 17 s DRI AR 5 oA 7 th 6l 35 (1 ik 57
RN 2)

Table 2. Ordinal logistic regression model

* 2. AFEEeERRE

A B SE P OR (95% CI)

M LT e S S v 2k 1.291 0.481 0.007 3.64 (1.42~9.35)
77 B X AR 1.187 0.534 0.026 3.28 (1.15~9.34)
A R X A 1.134 0.541 0.036 3.11 (1.08~8.97)

5 A0 i 95 A% 2.262 0.848 0.008 9.61 (1.82~50.7)

H: BARVAREG SE AFER: P NRETEKFE; OR NI CINEFEXIE.

3.2. ZiZigEYe

R S A PRI ERAT NIER, LRI NG A R(UWS) &S B (MCS 86 EMCS). X
F TR R AT B R Zu @R R, RS TR A G I 2 R R e i R AR,
AFE R EF XA (P = 0.001), A FEJEF XFHA(P = 0.012)« AR THA5(P = 0.011) K i FLITH'E S 5
(P=0.042), FRREENFEAT EaRHI N, 4550 DR AL RTTXORAR(P = 0.004) 47 3% &5 X AP =
0.037)+ A3 MIfixi 95 22 (P = 0.006) Az i FL3%F 't S5V 2k(P = 0.036) /2 DOC 35 1l J5 AN R 40 S 5000 IR -1~ (42
3)e K5 FIRAST TR PR G A TN A RS 2 ROC #h£R(14 2), ROC 4k T ifi# (area under the curve,
AUC) A 0.810 (95% CI: 0.707~0.914, P < 0.001), % Youden $& ¥ & () s (&L M4 0.506, XF B ()UK
FE8 0.645, FER N 0.900,
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Table 3. Binary logistic regression model

% 3. ZiZiEE s

A B SE P OR (95% CI) VIF

W 2.155 0.503 <0.001 8.626
e BT X A -1.816 0.633 0.004 0.163 (0.047~0.563) 1.131
T T X AR -1.333 0.640 0.037 0.264 (0.075~0.925) 1.131
A G- A% —2.546 0.926 0.006 0.078 (0.013~0.482) 1.020
M FLT e S SV 2k -1.241 0.593 0.036 0.289 (0.090~0.924) 1.017

E: B NBIHARE; SE ANbRUER; P{ERNEZEMKT; OR AWEL; CI NEFEXE; VIF NiTZEBKRAT.

AUC=0.810
0.2
0.0+— T T T 1
00 02 04 06 08 1.0
1 - FeRpE

Figure 2. ROC curve for the model
B 2. #53 ROC HiZk
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A B UM T 50 DA 1 TP 45 M o 2 15 1 R HA I PR DR 26 DOC 283 FUR IR . ¥ DOC AR 5%
TR PR 2 HEA T VB R VA 40T BREALO S S 2« SOUIM) S o X ot A ks ) ¥ e i
s, BRE AR RIS S SR, —CiBE E A5 R 5 B A 54—, R4
ARG R T B BRI R .

SR R AL Ay, AR TEAR KRR RE AT AT PRI R G0 e e8], T A TR
AT e LR X R A G A S TN RS . T RIS T A TE AR AR LI T T T BE[0]. 7 —ThUH %I
TSR (B2 AR W TE T, B R 191 P A5 (X SR f5 ke 3 e P 7R b L s A B, S e S eh
5 B0 T2 140 6 S P A T, EL K 1) ) Bk 5 3 U AR 24 10] ABFRERER I, i T
T R SR8 P R 5 R R R R BTV B I, X5 R AR — 8. A AT 5 R I
TR T T A D, (E2 PR T REA R, A 2 LATIE 999 25 s 0 i 0

LT S0 45 SR B, SO 545 11 B IR IR R LA A 28 D TR 1] ey TR 45 2 M R 2
SR 0 B AR A2 VK DA P 0 S SR 2 B 15 0, DAL RS B &S B Rk [ 12 7E—TURFSC R, W8
AR5 R (L 5 A B R B TRA) 507 5 G005 P 4500 F0 O OR B TOUU % DA 95051 AR AL L e,
HEHX IR R SRR RFUR,  575 2 B X 358 B 5 X o 2 At 2 J s A 2 SLHOIF 7

Besb, FEUARTIOBTIC R, R B 05 3h 5 R A IR 2E13]. 3 BT S IR T T 1 WU
TR - FEMN - B2 R A4 1 Sh e e MR (1410 FRI — 22 46 0 o M o e F 0 2 R A T e 4 5 800 R
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ARTE, HABTENRARS SO ZR LG AR AHERIAREA A 55 22 1] 2o b
MR, AR RRREA it — DT 5
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RYL, AEBE N BRI BN E BRI B, BEE B S BEAE>T2 /NI R DA e e PR T AN R e
Zi)m. Calvi SF[17)FIBFFER T, N e I 7 B G4 14 453 £ 26 28 P UM i £ Loxof 0l S S ok 2 B A HIOK 5 A
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7 A5 1 45 10 AR PR KR FU A R B
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