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Persistent vegetative state : BEEERES
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Locked in syndrome : B UiASEE(REE

E. BRSNS D. EBDOEEGNIMEL. AZE&Hh Uk
B E L P[EETC. b %

Locked-In syndromel =
D, EEZFRELIED T DI ENTERVVIREE, EIKD _E T &L

*IJ N bT:%':/EE\%1ﬁ2_% (- 3:75\5%0

I'I'I

B A :
> PSS (R ICH8) DIBGAEE T, BEE, UL
E &

P = ni& j:'f%fc_;hz-? \I\%)
SEd D, BZEAVPAEDIER, AEORIAZEREL, RUS I ENTE S,

> B RE:
“&\£=®%Wﬁﬁﬁb\%%\@E\%Txﬁﬁﬁﬁﬁ*%o

HEIMJLTL%;WM% IFRIEE . W/ WWATIRE L, BEBRZEAD I ENAEE,

. C

. WMELRENERERE LS,

LL

LL

I'l1




Coma Recovery Scale - Revised : CRS-R
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Unresponsive Wakefulness Syndrome: UWS
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Minimally Conscious State : MCS
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SHLEFEERE / Cognitive motor dissociation : CMD
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Table 1 Anatomical regions of interest that were assessed for
structural injury on brain MRI

Region of interest Number
Cerebellum (vermis, right, left) 1,2,3
Pons
Anterior (central, right, left) 456
Tegmentum (central, right, left) 7,8,9
Midbrain (central, right, left) 10,11,12
Thalamus (right, left) 13,14 | " N .
Anterior (right, left) 15,16 > EVEEIE. FLARDESRERICE D WTHE,
Lateral ngnt, e I8 b AMEDRBIFMROIE B OWRERET NS AMSIRE
Medial (right, left) 19,20
1stterioll’1 (;igh(t, le}ft) eft 21,22 > MRIC &I, 22DFREEAREARIEEF. JM.C)MWUTZR
Globus pallidus (right, left 23,24 W = P S - . S 15
Putamen (rlght, ].eft) 25,26 EO lu\%o)ﬁnn};ﬁﬂ:l:'I AIZJE%:'ZLIIH—'.\ CMD@'Ij(u_;\\ j:D (J: Z)\E.E}FEI
Caudate (right, left) 27,28 HIRTME R > 5. SAEOEERRIEJ.C)HDHIE
Internal capsule - e . e
Anterior (right, left) 29,30 7 :h/ - ROI j:D H— %) EHH N EII‘J o~ 7LL._ iiK%JbEI/J 7Ld~1 x'ﬂﬁd)
Poic;te(rio;(rilg?t), left) 31,32 mE2YIWrd 578, FLAIR, DWITEOSNDEEDMA
Insula (right, left 33,34 e 4
Central hypothalamus 35 TER L. BMDOREZ X
Central basal forebrain 36
Cortex
Frontal (right, left) 37,38
Parietal (right, left) 39,40
Temporal (right, left) 41,42

Occipital (right, left) 43,44




Table 2 Baseline characteristics of CMD patients and non-CMD
patients

CMD Non-CMD Odds ratio

(n=21) (n =86) (95% CI)
Demographics
Age, median 60 (50, 71) 63 (54,71) 1.5(0.6-3.8)
Sex, female 10 (48) 37 (43) 1.2 (0.6-3.1)
Race 0.9 (0.1-9.1)
White 14 (67) 49 (57)
Black or African 6 (29) 28 (33)
American
Asian 1 (5) 4 (5)
More than onerace,or 0 (0) 5 (6)
unknown or not
reported
Language 6.0 (0.9-263.3)
English 20 (95) 66 (77)
Spanish 1(5) 20 (23)
Admission findings
GCS on admission 5 (4, 7) 5 (3, 8) 0.8 (0.3-2.0)
Aetiology 1.7 (0.4-7.5)
Intracerebral 7 (33) 26 (30)
haemorrhage
Cardiac arrest 3 (14) 19 (22)
Subarachnoid 5 (24) 11 (13)
haemorrhage
Traumatic brain 4 (19) 11 (13)
injury
Other 2 (10) 19 (22)
Hospital course
Time to MRI (days) 5 (2, 12) 6(3,14) 1.5(0.6-3.8)
Time to EEG (days) 3 (2, 4) 4(2,9) 2.3 (0.8-6.0)
Time to CMD diagnosis 7 (4, 13) NA
Outcomes
Death at discharge 2 (10) 6 (7) 1.4 (0.2-6.7)

GOS-E >4 by 12 months  7(33) 9 (10) 4.3 (1.3-13.5)

WREFH107R2DS55218 (20%) b,
(IQR 4. 13) ICCMDeEEZIrEnlc,

CVDEE(E. FiEn. ABREDEL

ABREEDGCS., ZEHMSMRIRE

non-CMDE & &Rl

\:/\ ML
N

« TR, AT

ZEEFIITHE

E'Cd)’fzﬂﬂ*laa'il B LT,



Results



Fig. 1 CMD classification and lesion pattern analysis
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Figure2 Anatomical distribution of lesion patterns for CMD and non-CMD patients.
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Fig.3 Lesion patterns and patient groupings with outcomes in CMD patients.
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Fig 4 Lesion patterns and patient groupings with outcomes in non-CMD patients.
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Fig. 5 ABCD classification of power spectral density plots in patients without bilateral cortical lesions.
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Fig. 6 Weighted pairwise phase consistency (WPPC) differences between CMD and non CMD
inpatients with bilateral cortical lesions.

Weighted pairwise phase consistency in patients with cortical lesions
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Discussion
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Figure 1. Study Population.
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Table 1. Demographic and Clinical Characteristics of the Participants.*

All Participants

Variable (N=353)
Median age at injury (IQR) — yr 37.9 (23.8-55.8)
Sex — no. (%)
Male 226 (64)
Female 125 (35)
Missing 2 (1)
Median time between injury and CRS-R assessment (IQR) 7.9 (1.0-22.1)
— moT
Underwent CRS-R assessment <28 days after injury 90 (25)
— no. (%)
Etiologic factor — no. (%)
Brain trauma 176 (50)
Cardiac arrest or hypoxia 57 (16)
SAH, IVH, ICH, or stroke 65 (18)
Other 55 (16)

Diagnosis — no. (%)

Coma or vegetative state 140 (40

(40)
Minimally conscious state—minus 101 (29)
Minimally conscious state—plus 77 (22)

(10)

Emerged from the minimally conscious state 35




Table 2. Demographic and Clinical Characteristics of the Participants without an Observable Response to Commands.*

No Observable Response to No Response
Response to Commands on to Commands
Commands Imagingy on Imaging::
Characteristic (N=241) (N=60) (N=181)
Diagnosis — no. (%)
Coma or vegetative state 140 (58) 23 (47) 112 (62)
Minimally conscious state—minus 101 (42) 32 (53) 69 (38)
Imaging technique — no. (%)
fMRI only 61 (25) 11 (18) 50 (28)
EEG only 101 (42) 13 (22) 88 (49)
fMRI and EEG 79 (33) 36 (60) 43 (24)
Median age at the time of injury (IQR) —yr 40.2 30.5 45.3
(25.2-57.2) (22.6-43.0) (26.7-59.3)
Sex — no. (%)
Male 146 (61) 39 (65) 107 (59)
Female 93 (39) 21 (35) 72 (40)
Missing 2 (1) 0 2 (1)
Median time between injury and CRS-R assessment (IQR) — mo 6.3 10.7 4.3
(0.6-16.9) (3.7-24.3) (0.6-14.2)
Underwent CRS-R assessment <28 days after injury — no. (%) 72 (30) 12 (20) 60 (33)
Underwent CRS-R assessment =28 days after injury — no. (%) 169 (70) 48 (80) 121 (67)
Etiologic factor — no. (%)
Brain trauma 108 (45) 39 (65) 69 (38)
Cardiac arrest or hypoxia 45 (19) 4 (7) 41 (23)
SAH, IVH, ICH, or stroke 48 (20) 9 (15) 39 (22)
Other 40 (17) 8 (13) 32 (18)




Table 3. Demographic and Clinical Characteristics of the Participants with an Observable Response to Commands.

Observable
Response to
Commands
Characteristic (N=112)
Diagnosis — no. (%)
Minimally conscious state—plus 77 (69)
Emerged from the minimally conscious state 35 (31)
Imaging technique — no. (%)
fMRI only 32 (29)
EEG only 37 (33)
fMRI and EEG 43 (38)
Median age at the time of injury (IQR) —yr 33.8
(22.1-54.5)
Sex — no. (%)
Male 80 (71)
Female 32 (29)
Median time between injury and CRS-R assessment (IQR) — mo 12.9
(3.5-48.8)
Underwent CRS-R assessment <28 days after injury — no. (%) 18 (16)
Underwent CRS-R assessment =28 days after injury — no. (%) 94 (84)
Etiologic factor — no. (%)
Brain trauma 68 (61)
Cardiac arrest or hypoxia 12 (11)
SAH, IVH, ICH, or stroke 17 (15)
Other 15 (13)

Response to
Commands on

Imaging®
(N=43)

10 (23)
8 (19)

25 (58)
29.4

(21.9-46.6)

30 (70)
13 (30)
12.6

(5.5-57.4)

10 (23)
33 (77)

No Response to
Commands on
Imaging
(N=69)

51 (74)
18 (26)

22 (32)
29 (42)
18 (26)

38.6
(22.3-55.3)

50 (72)
19 (28)

12.9
(3.1-43.8)

8 (12)
61 (88)




