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41[611 =2.651(95% CI: 1.306,5.381)]\%711}]\1’[611 =2.053(95% CI:1.217,3.463) ] (CGRP ﬂ@?%[(ﬁ{ =1.981
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Analysis of risk factors for secondary shoulder-hand syndrome in
elderly stroke patients®

Yang Hao, Li Ning, Chen Fei, Xie Xiao-fei
(Department of Rehabilitation, Xuzhou Central Hospital, Xuzhou, Jiangsu 221018, China)

Abstract: Objective To explore the risk factors of secondary shoulder-hand syndrome in elderly stroke
patients. Methods A retrospective study was conducted. Elderly stroke patients who were hospitalized in the
Rehabilitation Department of Xuzhou Central Hospital from January 2022 to December 2024 were selected as the
research subjects. They were divided into the SHS group (n = 42) and the non-SHS group (n = 78) according to
whether they developed secondary SHS. Compare the clinical data and laboratory indicators of the two groups of

patients; To analyze the influencing factors of secondary SHS in elderly stroke patients, the receiver operating
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characteristic (ROC) curve was used to analyze the value of serum calcitonin gene-related peptide (CGRP),
bradykinin (BK) and predictive models in predicting the occurrence of SHS. Results The comparisons of gender
composition, age composition, lesion side composition, stroke type composition, prevalence of hypertension,
prevalence of diabetes, body mass index composition, rate of sensory disturbance on the affected side, rate of
incorrect movement patterns, rate of upper limb intravenous infusion on the affected side, and rate of incorrect
movement patterns between the SHS group and the non-SHS group, after performing the 7 test, showed no
statistically significant differences (P > 0.05).The comparison between the SHS group and the non-Brunnstrom stage
group in terms of the composition of stages, the rate of shoulder subluxation, the rate of hand edema, the level of
CGRP, and the level of BK showed statistically significant differences (P < 0.05).The SHS group had higher rates of
Brunnstrom stage I, II, shoulder joint subluxation, hand edema, CGRP level, and BK level compared to the non-SHS
group. The Brunnstrom stage being I, 1I [OAR =2.218 (95% CI: 1.295, 3.799) ], shoulder joint subluxation [OAR =
2.651 (95% CI: 1.306, 5.381) ], hand edema [OAR =2.053 (95% CI: 1.217, 3.463) ], high CGRP level [OAR =1.981
(95% CI: 1.228, 3.196) ], and high BK level [OAR =1.957 (95% CI: 1.183, 3.237) ] were all risk factors for secondary
SHS in elderly stroke patients (P < 0.05). Through ROC analysis, the areas under the curve for CGRP, BK and the
risk prediction model in predicting the occurrence of SHS were 0.846 (95% CI: 0.782, 0.909), 0.773 (95% CI: 0.686,
0.860), and 0.896 (95% CI: 0.850, 0.942), respectively. The sensitivities were 78.57% (95% CI: 0.683, 0.895),
73.81% (95% CI: 0.615, 0.862), and 85.71% (95% CI: 0.722, 0.914), and the specificities were 82.05% (95% CI:
0.652, 0.892), 79.49% (95% CI: 0.633, 0.847), and 87.18% (95% CI: 0.685, 0.908), respectively. Conclusion
Shoulder subluxation, Brunnstrom stage of relaxation, hand edema, and elevated levels of serum CGRP and BK are

independent risk factors for secondary SHS in elderly stroke patients. The predictive model constructed based on the

above risk factors has a good predictive value for secondary SHS in elderly stroke patients.
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(receiveroperatorcharacteristic, ROC) o2 , % H
Hosmer—Lemeshow 4 5 1IE 1% 8% %1 1 X 43 & A 40L&
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DL E JE A 4k & SHS (5 =0, /& =1) iy K 48
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Brunnstrom 23 (I . VI#H =0, T . 0 =1) . Gk
AL (A =0, & =1) . FKM (K =0, & =1) .
CGRP 7K (S ) A K SF (SEE ) by [ A8 &, i
7 2 N & — M Logistic 18] I3 73 M7, 45 B B s .
Brunnstrom 43 1 %5 1 . 1 B[O R =2.218 (95% CI .
1.295,3.799)] . J8 S 45K A [OR =2.651 (95% CI:
1306, 5.381)]. F K I [OR =2.053 (95% CI: 1.217,
3.463)]. CGRP /K “F- & [OR =1.981 (95% CI: 1.228,
3.196)]. BK 7K F & [ O R =1.957 (95% CI: 1.183,
3.237) 134 Jy & AF i A vp S5 A 4k & SHS 19 5 1 R 3
(P<0.05), W2,
2.3 CGRP.BK J XUk il 4% B F51 SHS & 4 1)
EEST T
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SHS 41 42 25/17 26(61.90) 16(38.10) 23(54.76) 19(45.24) 10(23.81) 32(76.19)
ESHS 4 78 48/30 44(56.41) 34(43.59) 40(51.28) 38(48.72) 18(23.08) 60(76.92)
X/ 0.047 0.339 0.133 0.008
PE 0.829 0.560 0.716 0.928

SHS#H 33(78.57)  15(35.71)  20(47.62)  22(52.38)  28(66.67)  12(28.57) 2(4.76) 23(54.76) 20(47.62)
JESHS 4 58(74.36)  24(30.77)  38(48.72)  40(51.28)  25(32.05)  35(44.87)  18(23.08) 25(32.05) 18(23.08)
/A 0.264 0.304 0.013 14753 5.867 7.599
P{H 0.607 0.581 0.909 0.001 0.015 0.006

SHS4H 20(47.62) 18(42.86) 22(52.38) 20(47.62) 82.36 + 18.47 65.89 + 15.25
ESHS 4 30(38.46) 28(35.90) 35(44.87) 32(41.03) 71.25 + 16.84 55.41 = 12.73
X/t 0.942 0.559 0.617 0.483 3.332 4.009
P{H 0.332 0.455 0.432 0.487 0.001 0.000

®2 BENFERBEME SHSHZEE—MK Logistic BIFSHSH

Brunnstrom 734 0.797 0.275 8.419 0.004 2218 1.295 3.799
JB RATAIB 0.975 0.361 7.285 0.007 2.651 1.306 5.381
FoK 0.719 0.267 7.269 0.007 2.053 1.217 3.463
CGRP 0.684 0.244 7.850 0.005 1.981 1.228 3.196
BK 0.671 0.267 6.835 0.009 1.957 1.183 3.237

Logit P =-5.259+0.797 x Brunnstrom 43 ] +0.975x J§  0.686,0.860) .0.896 (95% CI: 0.850, 0.942) , i J&k 1
A5 2 A7 +0.719 x T 7K il +0.684 x CGRP+0.671 x g 78.57% (95% CI:0.683, 0.895) . 73.81% (95% CI :
BK. i 3iF Hosmer—Lemeshow 8 2 {1 & £ i (Xz _ 0.615,0.862) .85.71% (95% CI:0.722,0.914) , ¥5 5%
8.623. P o0.177) KA AT . I B P4 82.05% (95% CI:0.652,0.892) .79.49% (95% CI:
o ’ 0633, 0.847) . 87.18% (95% CI: 0.685, 0.908) . i
15700 0 9 R S 87.50%. 2 ROC ] 28 4% BT o e -
o . 3 1o AR EA B A TI0I ALRE

CGRP , BK K JAU 6 70130 A5 74 300 SHS & A= il &

TH A2 R 0.846 (95% C1:0.782,0.909) .0.773(95% CI

%3 GRP.BKK X FRR TN SHS & & HIZLRE S 1T

CGRP 76.15 pg/mL 0.846 0.782 0.909 78.57 0.683 0.895 82.05 0.652 0.892
BK 59.82 ng/mL 0.773 0.686 0.860 73.81 0.615 0.862 79.49 0.633 0.847
IR T A A 0.896 0.850 0.942 85.71 0.722 0.914 87.18 0.685 0.908
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AL T 38 G2 301 s R b A A T b R o S ) IR
&, MARBE S, S8 sh U ae 1k k &
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SRk bl S e L R L= PSRN Gl NIN A ES

RENBRERY, B &AL & .
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7 B BRI L OGS 2 A I B SHS A %
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FA LS ZE TC F1, TG R 2 B Sk A 56 Y O
HAOLE, SO 9N A 32 B R A b
T AR 252 4 WL 9T 5 R O B Y T T P R
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ZHAUK i 2 1 s (BT 9 R T, R 38 R A0 I A R
2 PR 9 D PR 2R AR L DT N ] A R R S R
R 22 1 e i i SR A B ] R B AR A, G
PERIUEARY %, ATy T m A AT gy I, 0
1% SR, 1 CGRP K P T8 D 28 54 58 4 £
FE3E 7~ 1 SHS B A AL, CGRP J& — Filr Hy 8% o
¥ NIER 2o G QI INER AR S 2T N S L) el A 1
4455 T e BURE AL G %5 R . B & CGRP ) ad
FERETRC, —Jr GRS E A R AP 5K, 148
PRSI, IR SR SNE K A, CGRP AR
S e 5 B A BAE AT, BRACR I, PR S B
SHS HL A () 21 i $ fE ARV, PRI, %5 CGRP ZKF
SR - A BB RV R EE AR . I BK
KT B IR TR R PR A BUFE SHS AR,
BK 2K RGO ), S — PR 200 BUE
HRA P, AL s RIERE T, BK Kt
A, AT B R P 2 R A B A R, (R B e
E SR AN B Ik . 3 A R K s
FHUM K KA AINBP . ARG UESE BK 2 57 5
WE, #RTEADERY, MKRSE MO S
FEWONG , HA T 1 90 G B v AT 2 SHS & E
K,

AWF5E ROC M Hr a5 R i 7n, CGRP. BK il
I SHS % A= iy it 26 F AR 43 31 0.846 . 0.773, i
JRU RS FOUI00 A5 AR T SHS & A= 114 #h £k R T R A 0.896,
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¥ F CGRP. BK Uil . s Wy H s, SHS Y
RERZHE . 28I E 220 72,
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() CGRP, Bl == 2 Sz W 48 E M i 45 3 85 M 34 i
BK, {YRE Wiz 28 W&t iy — A7, PRt i
AN B AT A7 AE — 2 Ry BR o A HIF 5 44 3 79 A 76 5 B
Az B AF A P R A9 I35 27 38 bR, 5 Brunnstrom
Gy R AT AT T K i A5 O Y I PR 25 4
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B PEAR IR R . AL EE T 2 A J7 T, Brunnstrom
43 AT e 28 T R A 0 P R L OJF Gk
JASE 4 7 Sy 3 A W 2 KR L T K T A A
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PE G 2 i RAEAR A, X SE AR bR BE 0 T 42
BN o b R L 22 XUBS: R A B 1 R R
L DI T Ak RE L R SR AT A 4 ) ) i
PR HANME

FET AR IS S A R, R
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65 T or RIS sh AL R BB . T8 2 R4 1k
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B 25 s I B R SRy i AR A, eIk R R
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25 (%) 4 T B o
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