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PSCI 112 Wi s B 45 & 52 A8 5 Rl 280 P22 3T
fili o GO BRA VPG B 8 J8 3 2 A TR A 3
B R @ S A AR A R (mini-men-
tal state examination, MMSE ) F13J GE25 & PF & 7 =
(functional comprehensive assessment scale, FCA) &
3w A I Tl e i A R R R I R,
A HOR ] Ry S 52 e SN PSCI % Ak 4 AR B
Horp D e HL PR A% (functional magnetic resonance
imaging, fMRI) & PSCI = Z () 4L 52 W7 =, ml 2 {1t
A A B HEBR IR AR N A G B ) A
SRR G AR A EIB Sl S LI PSCLR
etk £ 483 (functional near—infrared spectros-
copy , INIRS) 5 fMRI [] J& 1L 487K S A PE AR, 1
AT EE ML sl 12, INIRS R —FhaER
AT B B AR A, 5 MRI L5, HA B[R] 43 B R
T N B A E B ) RO E TG DA R 5 4 R A R
A AT AR AR T R IR AT SR AT G T R
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B 2019) S S [ A5 (S AR I, I 483k 5 CT
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1.1.2 giAbriE D 4RI 35~80 % ;@ R FE=90 d;
@ ZHBFBIE NP ;@ fBE e R E
FENERE I A BB AE R
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LA 5 A ANTRS B R AE 5 B il i 451 ol Bk A 15
5@ A IR, TR, O B R T
RETE A4,
1.2 ¥R

PEPE 2020 4F 4—11 A fEE B K= Mg 481l =
Bt T AR e X B 2 1 24 B 142 KO s il 12 14 I 4 v
BE 400 ALLHT, 2 44 11 PR BE U >R F MMSE -
G35t B P T RAR DU T EVEAL , AR 4l MMSE 1743
AT 432, MMSE $F43 > 27 43 4 1F 8 20 ; MMSE 3143
10~27 43 4% v B 21 ; MMSE ¥4 < 10 43 & B
o 3R FiZE s AL k] A O MMSE
P FCA WA i RV o0 3 — PRk L3R, 2 5
BHG i E L(P>0.05), BA AT e, W1,
ENTENESZY-NEp N R o T (el R S
B s AL, AT (201911 H 55 (416) 5, I
PRI WS : ChiCTR2000031149.,

K1 3H—REREER

Table 1 Comparison of general data in three groups

. Ji 7 2 T i e B Ao P - MMSE#-4r/  FCAIAFI R4/
A b — — . e pr—y SR/ (s, )
Wi RAESE et e R Z2RM & 9 [M(P,;,P;5) , 57 ] [M(Py;,P:5) ,57]
TR A 14 1 3 0 0 9 5 4 10 50.8612.64 29.14(29.00,30.00)  27.79(28.00,28.00)
e 11 6 5 1 0 5 5 2 9 5890+10.33 18.36(14.00,23.00) 22.27(21.00,24.00)
HEREA 15 6 9 0 1 3 11 4 11 5573+10.29  2.30(0.00,4.00) 9.13(5.50,12.50)
F/y*/HAE 4.46 9.78 0.39 1.67 34.82 35.31
P 0.10 0.13 0.82 0.20 0.01 0.01
2 HF ik 531857, SH S R R 18 B YRR AT
L N - — O ol v N Y YA N
211 SEFHWEE R Fug-MeyeriZahifigifacit 2121 INIRSERRUSHMZHGERE R 0438

7% (Fugl-Meyer assessment scale, FMA) Fll FCA iz 3]
Sy RV R E IS DiEE . Hrb  FMA P45
G ST REVE ST 66 73 FI T Uz 2 P REVE4) 34 41,
BEAMRTES , 27838 S I RERLF ; FCA IZ 54 Bt 3
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LV, SL R4 AT 64 Nl . LT AN A1)k 3R
THT '8¢ B % 51 760,850 nm 2 AN ] 9% 4 1 3 2T 4
T RFEHR 11 Ha, 38 5 38 Sk WA 28 il 2H 2L
4 O iR 5 722 b TSI ARG DN S S R It g B P AR S
Il 2T 25 H (Oxyhemoglobin, HbO,) Fl B 48 i 2T 8
(deoxyhemoglobin, HbR) [ ¥k FE 224k . A BIF 50 4 45
64 1 18 T 21 /M K MR AR 48 5208 A1) K A 2 00F 58 BT (Mon-
treal Neurological Institute , MNI) A& bR B 434 6 4~
SRR R (1 il 0 255 DI 43 i) SR I R Y 4%
(dorsal attention network , DAN) Ji&4 12 51 % 2% (sen-
sorimotor network , SEN) JE |73 & M %% (ventral atten-
tion network , VAN) i 10 %X 2% (frontoparietal network ,
FPN) . A5 X M 2% (default mode network , DMN) .
R M 2 (visual network , VIS) o VT ZT ANk T e 1 4%
R 3 A 55 0 D) 245 (1) A 0 10 DG R UL 1, i Sk
U, 5238 AR &7 3 AL AR 5 min DLOREEROMA AR
A R EER B IR AR 0 b (RO g
ABE , ARG A 4F2E 8 min, EHiRENFLFEIRLT
HbO, Fl HbR (142 i 2y B % 388 7E | [ 5 1) 2% 1) e i
FEORE SN I 2% D e R

@ SEN

DAN
® v
® puN
@ N
® Vs

37 38 0 24 3 17 28 29 33 34 42 40
(I XT XYL oo o0 000
3 122 3 35 18 30 27 31 32 41

L ]
357 55 64 44 48 4659 60
L] LA XTY]
54 63 43 47 45 58

E1 fNIRS REBESMMEITE KR
Figure1 Corresponding relationship between fNIRS

acquisition channels and brain network
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75 5 B i FH 0.01~0.1 Hz 5 i € Pt pE Mg 7= 5 @
TR AR T i A A% B 2 s & 18 IF Beer-Lam-
ber E &, 15 1 HbO, F1 HbR ¥k JiF .

(2) i QST RE 1 HEBUE 73

1 FH Nirspark T. HA49 Individual Analysis A e 3
IR B2 B0dE b 45 ROT ¥ HbO, & HBR 2 & 7€ 4%
FF ] 652 1Y) 728 Ak A TE IS 8] 77 51) 1 Pearson AH G 5 4L
rfi o # ROUAHICHE TS BYAH OC R 2 - (EE A In-
dividual Analysis f53R Fisher's—Z Z8 fb 5% e i B IR 4T
B IEZI3 G, I ¥4 Fisher's—Z 28 A0 5 BB A R D fig
B PER AR AR o A A B 32 LT HDO,
HbR 11442 i 2 G 3% 38 P | [m] 50 B S 58 1 9 2% D fig 3%
P B AR WLER AR b o He b 42 I D) BB i 1 2 4
b ENTRS A 0 25 8 i DX 375 21 850His =2 18] 18 4 26
P 5 ] YL 10 26 T 3 e i SR B IR 1R 24 P 78
A% THIE 1Y D REE H2 o B, S R ) 4 D BE i O 4
2NN 2 Z (B Y D BB EEFE TR . B T HDO,
HbR WG R EAFTE 22 57, T 2080 XS W SO 1
ANIA], HE T HbO, A B e 45 R BA B (SR L . it
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IS DL AT o
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K HISPSS 25.0 Geit kb A Bdla or o i
TEORHIR M IE 2047 DA (s ) 2718, 2 18] L3R FH HL
BRI 22530, J5 28 S5 2 B P PR AR T LSD -1 1255
A AR E 5045 LA M (P, Prg) 378 AL T HE R
H Kruskal-Wallis H Fk FlAS 55, 20 (8] P9 W9 L35k
DSCF %o THEGORME T oK 36 . 1 272 45t iR M IE
A ERMELZRAY, SR Pearson FHICHE T s AT
HIES A EPESC R DY, WK A Spearman £H 5 14
M. P<<0.05 NZEFHAGE X,

3 & R

3.1 3d4lisghhiebbis
34 FMA /T Bz s D RE v 4) . FMA iz 8l
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x2 SHEEBEIEITD LB (v25)/M(Py, Pg) ] iy
Table 2 Comparison of motor function in three groups [ (x+s)/M(P,,P,;) ] Scores
FMA 5y \

. " -

21 51 %K T T o FCA 4y
x4 14 31(7,56) 19(13,29) 49(19,81) 44.14-+3.90
B 11 9(5,53) 13(10,23) 29(15,80) 41.36+4.49
A 15 10(4,38) 14(4,27) 33(8,48) 40.2745.59
F/Hfi 2.39 1.74 2.87 0.18
P 0.30 0.42 0.24 0.83

3.2 3 ehaeEm kR mlIR g e E L A S FE X (P<0.05); SR EA i, HEH
Lg% SEN-DAN , SEN-FPN (1% 5V fiti % 2% Ty 6 1% 38 5% )%
ABFFELE R BIR 3 46T HbO, HbR (AINT M) MR, 2 B3 LA e85 L (P<0.05)., L

ReiE M RS E L (P>0.05). W33,
SIEH 4 b, 5 45T HbO, B ERAEIZ 51 W 251X
(SEN [X) S %5 0 o 26 X (FPN [X.) f14 [7] 9 ik ) 4% 17 R
HERE R 2 R A G L (P<0.05) ;34T
HbR 114 [7] 5 10 1] £ 45 J 480 X 1] 22 53 3 T 4 12
BEX(P>0.05), WK 2.
3.3 34NN D) e e LR

AR AR WoR , 5 IEE 4, B 4 SEN-
VAN, SEN-DMN , SEN-FPN, VAN-FPN , DMN-FPN

F1% - DS 0 4% 2y R 3 o 2 249 I I ARG, 22 S B L

SEN DAN VAN DMN FPN VIS

SEN DAN VAN DMN FPN VIS

24 3. 3415ET HbR (052 U000 2% 2 i 2
i 2 B TG 27 8 L (P>0.05)

F3 IHAEMINEEER M LSS (vss)
Table 3 Comparison of functional connectivity of the

whole brain in three groups (x+s)

21 5 Bi%L HbO, HbR
EHH 14 0.5040.14 0.1540.10
R 11 0.4740.14 0.160.11
HEH 15 0.394-0.13 0.124-0.09
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Note: Red indicates a stronger degree of functional connectivity, and blue indicates a weaker degree of functional connectivity.
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Figure 2 Functional connectivity diagram of the whole brain and homologous brain network in three groups
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Table 4 Comparison of functional connectivity strength of heterologous brain networks

41 5 %% SEN-VAN SEN-DAN SEN-DMN SEN-FPN VAN-FPN DMN-FPN
EEH 14 0.46+0.15 0.44+0.18 0.4440.13 0.41+0.13 0.55+0.15 0.53+0.14
rp R 11 0.45+0.12 0.47+0.13 0.42+0.13 0.41+0.11 0.53+0.16 0.49+0.15
HREEA 15 0.3340.15" 0.3240.16% 0.3040.16Y 0.2940.14V? 0.4040.18Y 0.3940.18Y
F{i 3.68 3.66 4.46 4.47 3.34 3.27
P1H 0.03 0.04 0.02 0.02 0.05 0.05

T HIEWALE, 1) P<0.05; 58 EFA L ,2) P<0.05,

Note: Compared with the normal group, 1) P<0.05; compared with the mild to moderate group, 2) P<0.05.

B R - R A

R AR R

HEEH-IEHW A

3 3HET HbO,HY =5 fi I 45 T BE 1% HE [E]

Figure 3 Functional connection diagram of HbO,—based heterologous brain network in three groups

3.4 34l SEN-FPN S:iiiigs DhiigiEt% 5 MMSE.,
FCA INHIThREVE S AU PR 4 Bt
1815 Spearman FEAH AT A L, MMSE P43 (r=

0.32,P<<0.05) F1 FCA PF43(r=0.38,P<<0.05) 5 SEN-
FPN 5 U5 i (0 4% DhRE i i Y R EM e e &R . L
K4,

0.8 1 r=0.32 0.87
P<<0.05
. 0.6 1 . - 0.6
o~ o~
o) =
| 1 0.4+
z Z
&= 7
v 0.2
0 T T T 1 O T T 1
0 10 20 30 40 0 10 20 30

MMSE $¥43

FCA P43

4 MMSE.FCANENTHEETES 5 SEN-FPN 5l fog W 4% I Bk & e 4B e M 43 47

Figure 4 Correlation analysis between MMSE, FCA cognitive function scores

and heterologous functional connectivity of SEN—FPN brain network
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PEREAR S e 1 5 R AUt iz 3l B AL B RE T A &
XV A A B S5 A 1 9 A0 1) A 5 1 0 DB R ) i 2k B

Zit. RS U TR EA L O FPN X R 2 i 154
0T A v 1 N 15 O 1 S T o S
ik 825 W B 2 S DX I A B, 7 A5 2 A T RIA
5o Ty el |1 R € 9 2 R T e T R L R [P =
2 G0 A BRIAA X o 24 2 (), Pl H T Ak T Y
PE TSR A M2 RaEfER . 5
EYGNRIIRE , sk TAEICIZ L R A iR Y
TR B A 5 I HAA XS e AH B SE 1
AT S5 0 FI KT RE 1 . AR R s, A
FPN [X i 9 465 3 sy 1 B AT , 4 75 0 B 21350 0 v Sk
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HIThREZ M, X 5 5 1 BB 58 & 30 FPN X (1) 42 R 34
RAE—E R JE AT LTSI DA 60 T B8 %) S s AR AL
@ SEN X 7 55 T ¥4z sl i Bhiz s R R JERE A
Ko v o] (g 005 101 Bz J2 X8, I 5 0 i % J o) A% 3
$E22 ) BEAERRSEIA Y, SEN X 32 5 K et iy A
ML IZ sl 7, 77 22 i A b 285 0] e 2 s BERE
sz S Re R, X 7E— B 5 SEN X () D6
HALA LD HAALTEM R, AR AR LR, 5
SR 3L FMA \FCA W £ 5 B g2 2 3 H 2
FNIRS DAl 25 3 7R, 5B 21 SEN X iR ) 4% 7% s 1
P S AR, X 7R SEN X35 sl R B T REITAS 1H3%
AR FE B IThEE .t T SEN X7 3l M [
RAT R (T 38 Bl BAL BRAE Sy 52 0] g 2 gk —
A SO B A A P R BN T T R T R
I, SEN X fii I 28 1% 2y 1 e ARG % i 2 v £ 35 A T Ty
BB )52 1 A BE T A .
4.2 S5 R 4% O REE 2 B Y el A ml e S i A%
TR AR BRI K A 5 0 i 4 VAR G

AW R R, 515 % 4 A, 8 41 SEN-
VAN, SEN-DMN , SEN-FPN, VAN-FPN , DMN-FPN
F14) S5 05 A D £ ) R 342 3 i 5 4 B S R AL 5 5 R b
2H [, 7 JE 2 SEN-DAN  SEN-FPN F4 55 5 Jigi [ 4%
Ty R4 30 i J3E 1) B S BRI, s S U050 90 6% ) i
PR 2R T RE 5 7R S A R D) BE A Y &
S REDIFG. TTRES AT ZEA 5D SEN-
FPN D REVE 0 M T M ] e R i TN FI D R ANz 8
JEE A B 2 ] () S A, AT 3 S0 25 o BB AR AT
INAUE S B BRI e, @ B DhredE i A R
Z P T 22 REME 0 5, PSCI A8 25 04 I 0 2% Ty fik 26 2
S (R AR AL e — AN 2 HLZ2 7 T 9 BF 98 5. DMN
X AE SRS T R AL FIG BRI, 5 AN .
A L TEURIT [ o JEL AR 45 X %% A O , SEN-DMN ) fig
3 PR AT BE S B T O AZ AR SN N T fE H B
o SEN-VAN . VAN-FPN I fE % i 1 T 5%, 357 ik
A ER B A TR AN SR ORT R 4 1 T O T A
P RE B H . PSCI R 01 ik 9 2% o) BE 3% %
1 S H EEE4E b T DMN  FPN . DAN 45 [X I, 5 A< Hf
FEEERAALL . 3 PSCI i # SEN-VAN,SEN-DMN,
SEN-FPN . VAN-FPN . DMN-FPN [d] f¢] 3] & 1% 2 74
JE 24 1 i RARG, X R AE Ab S5 5 FE DUATERE I (mild cog-
nitive impairment, MCI) & 3 1] Bi] /K 2¢ 6 2K 95 (Al-
zheimer’s disease, AD) % 7% it F th T i % % 5 i T
e Y G (M5 [T A5 [ 46 Ja) 35 X3,
B ) 2 422 50 TH v LAAMEE A HI T RE T B ) AN TR
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XA, B O 2 Dy B % $ 560 T B R BB S R
FPR A 5 o BB v I i I 4% T e S 422 v g B
AN TR AR B B 45343 45 728 T (DA 2 SO 3] FO0R, 485 440 1 4t
1 AR5 LA Ko T2 AR AR ), A 25 v JRy
Tt 2 21 2 28 R TR 25 1403 T B X 4 i X 4% B [ 3
S, M 5 | J20 0 i X % S Bt DA 2600 X 3o ) 122 4 7
A AT 5 B 2 v S 9 i B R ALY 2R 8 407 1T g
23 AR S PR R, AR i A B, DA PR £
HEIR A A5 20 A 2200 [ E LS, 3K BB (R K )
AT BESZ AN B8 sl B DI BE
4.3 SEN-FPN JyigiERzm A fbnl et s A it
FiNAIRE FREB TSR b
AW aE R SR, SIEFHA B EH i, &=
Ji 21 SEN-FPN Ij B8 % 42 50 & B I [ AIK , H. MMSE
FCA P43 5 SEN-FPN Y] fig % 422 58 & #4776 IEAH ¢
K F ., X4/~ SEN-FPN Iy fE 1% 5255 Ji 20 1k v] fE &
BN IIRE T BRI AR 48 FR . ATRES L
THEZEA KO WA B st ek IR
I A DX A M R 285 P A T R O B
5 H A 5 BT 5 A A R X 5 SEN XAl
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FPN [ D) i 7% 42 06 B AR A AR Ry Wi A rh B8 5 AN D fig
T B RV A S AR A b, AE B IR R P, s X
SEN-FPN i (%) £ Ty 68 7% 25 3 1) W I , A 1) 7 A
A b R 1 R EA N I BE PR B B , 984T SEN-FPN
i D% £ 1) R 342 422V %) I RN AT , i B s & B
TIte T B AR , IR BORE 0L 4 S i
5 IN 45
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R B AESCAR F A8 bR o (BRI S 7 — 2L SRy R
P QENIRS {306 B2 2 1 R TR T R AR, B Je )2 R
DI 2R B M5 B FEAS BB/, R AT Y B I Bt 17
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ABSTRACT Objective To observe the differences in brain network activation and functional connectivity of patients with
post-stroke cognitive impairment (PSCI) of different severity using functional near-infrared spectroscopy (fNIRS). Methods A
total of 40 stroke patients in the outpatient and inpatient Rehabilitation Department in the Pudong District of Huashan Hospital, Fu-
dan University from April to November 2020 were recruited and divided into normal group (n=14), mild to moderate group (n=11)
and severe group (n=15) according to the mini-mental state examination (MMSE) score. Fugl-Meyer assessment scale (FMA) and
functional comprehensive assessment (FCA) were used to evaluate the motor function of upper and lower limbs; 64-channel
fNIRS functional imaging device was used to collect the resting-state brain network data of patients. The whole brain functional
connectivity was analyzed based on oxyhemoglobin (HbO,) and deoxyhemoglobin (HbR). Differences in functional connectivity
strengths between homologous and heterologous brain networks in dorsal attention network (DAN), sensorimotor network (SEN),
ventral attention network (VAN), frontoparietal network (FPN), default mode network (DMN) and visual network (VIS) regions
were analyzed. Results (1) Motor function: there was no significant difference in FMA and FCA scores in three groups (P>
0.05). (2) Whole brain functional connectivity and strength of homologous brain network functional connectivity: there was no sig-
nificant difference in whole brain functional connectivity based on HbO, and HbR in three groups (£>0.05). Compared with the
normal group, there were significant differences in the strength of functional connectivity of the in the SEN and FPN regions of
the HbO,-based homologous brain network in the severe group (£<0.05), but there were no significant differences in the regions of
interest of the HbR-based homologous brain network in the three groups (P>0.05). (3) Functional connectivity strength of heterolo-
gous brain networks: compared with the normal group, the functional connectivity of SEN-VAN, SEN-DMN, SEN-FPN, VAN-
FPN and DMN-FPN in the severe group decreased significantly, and the differences were statistically significant (P<0.05). Com-
pared with the mild to moderate group, the functional connectivity of SEN-DAN and SEN-FPN in the severe group decreased sig-
nificantly, and the differences were statistically significant (P<0.05). There was no significant difference of strength of functional
connectivity based on HbR in the three groups (P>0.05). (4) Correlation analysis between SEN-FPN heterologous functional con-
nectivity and MMSE, FCA scores: MMSE score (#=0.32, P<0.05) and FCA score (=0.38, P<0.05) were positively correlated with
SEN-FPN functional connectivity. Conclusion The SEN-FPN functional connectivity may play an important role in the cogni-
tive function of stroke patients. Altered functional connectivity patterns of SEN-FPN may be closely related to the occurrence and
progression of PSCI, and changes in functional connectivity strength of SEN-FPN may be a potential imaging indicator of PSCI.
KEY WORDS stroke; cognitive impairment; brain network characteristics; brain network functional connectivity; functional near-
infrared spectroscopy
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ABSTRACT Geriatric rehabilitation is a crucial branch of rehabilitation medicine. It is important to comprehensively and accu-
rately document the disease diagnosis, functional assessment, rehabilitation treatment plan, rehabilitation instructions, and record
functional changes during the rehabilitation process for geriatric rehabilitation patients. At present, there is no standardized protocol
for documenting inpatient medical records of geriatric rehabilitation patients in rehabilitation medical institutions in China. The for-
mulation of the "Expert Consensus on Key Points of Inpatient Medical Records Documentation for Geriatric Rehabilitation Patients" is
helpful to provide guidance and reference for professionals and technical personnel engaged in geriatric rehabilitation to standardize
the documentation of clinical rehabilitation records. This expert consensus mainly includes the basic principles and main contents of
standardized writing of geriatric rehabilitation medical records. The main contents of rehabilitation medical records include chief
complaint and present medical history, specialized rehabilitation examination, diagnosis [disease diagnosis (main diagnosis, underly-
ing diseases, complications and comorbidities), functional diagnosis (physiological dysfunction, psychological dysfunction, ac-
tivities of daily living)], rehabilitation treatment plan, medical orders [temporary medical orders (routine examination, auxiliary ex-
amination and functional assessment)], long-term medical orders (routine nursing orders of the department of rehabilitation medi-
cine, medication orders, and rehabilitation treatment orders, etc.)], progress notes, discharge records, and the first page of inpatient
medical records.

KEY WORDS geriatric rehabilitation; inpatient medical records; functional diagnosis; rehabilitation treatment; expert consensus
DOI:10.3724/SP.J.1329.2024.04004

348



