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S LA A S BB PE A b SR LTS ¢Tn I, NSE /K FAG
B Wit AL o2

R, F R, L om° GEMNTTOEERE a. 2R b DBEMAFSMEE, 1UJ1TAH 635000 )

# ZE. B FAIEILKM (PFO) FHEREE P EEFSISEEGT (cTnl) | AZAHFEIELEH (NSE)
FOFKBLE ML, ik I 2020 F 12 A ~ 2022 4 12 AN T P ERRAGE R PFO &4 108 4, HRBEEZRT
FHIEREE T A TEREE P (FPm, n=32) fedb R P (RFPLHE, n=76) . REEEE I D AHTIE
o F R (NIHSS) iREAY Z oy se sk B2, AR (<4 5, n=10) . PEA (4~15%, n=15) fe T E 2 (>15 2,
n=1) . A& A ARSI A BT HEZRER (FIB) . CREEE (CRP) feR AR ALEHSE (ALT) K-F. K
F ELISA #l f23% % ¢Tn I, NSE K-, ROC # %457 f27% ¢Tn I, NSE *+ PFO -3 &R b 4 & 6945 B 45; Logistic =1
Ja5-Hr#ed PFO B4 RIRMF TR AME X, R SASFPast, F4a%3 FIB (3.20£0.36g/Lvs 2.95+£0.30gL ) ,
CRP( 73.58 +7.43mg/L vs 62.52+ 7.11mg/L ) , ALT( 68.58 + 6.82U/L vs 61.08 + 6.28U/L ), cTn I( 0.78 +0.10ng/L vs 0.58 + 0.08ng/
L) # NSE (37.52+3.82pg/L vs 30.35£3072pg/L ) K-F2FItd, 2FAA%ITFEL (13.722 ~ 10994, ¥ P <0.05) .
Lizgaak, PEMEEMELE AP cTnl, NSERPFREAZ (5801, 7.177; 3458, 4.105) , £E L4 cTnl,
NSEK-FR2EF& T PEM (22474, 1336) , ZFEAKTFEENL (3 P<0.05) . =FHIKEL W PFO B TRIREF PR
4 89 AUC(95%CT) # [0.981(0.962 ~ 1.000 )], & F cTn1[0.878( 0.864 ~ 0.948 )], NSE[0.911( 0.850-0.972 )] #3417 ( Z=8.621,
6477, ¥ P <0.001) , Logistic @244 27, ¢Tnl (OR=2.631, 95%CI: 1.508 ~ 4.591) , NSE ( OR=2.841, 95%ClI:
1.514 ~ 5.330) & PFO 2 F T REFF L AMHMEAE (3P <005), £if PFO 2F FHEREE R EF LFF cTnl,
NSEI K-F 2 %%, *F PFO %% & A IR P LA — 2 94 Wi,

KRR OISR [ Moo R LR AR s PRIFLARH ; R EAs

FES2S: R743.9; R446.11 XHERFRER: A XEHRS: 1671-7414 (2025) 01-158-06
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Detection and Diagnostic Value of Serum ¢Tn I, NSE Levels in Patients with
Cryptogenic Stroke with Patent Foramen Ovale

ZHAO Haiyan®, LI Yuan', WANG Peng® (a. Department of Neurology; b. Department of Cardiovascular Surgery,
Dazhou Central Hospital, Sichuan Dazhou 635000, China )

Abstract: Objective To explore the expression and diagnostic value of serum cardiac troponin I (¢Tn 1 ) and neuron-
specific enolase protein (NSE) in patients with cryptogenic stroke caused by patent foramen ovale (PFO). Methods A total of
108 patients with PFO admitted to Dazhou Central Hospital from December 2020 to December 2022 were selected and divided
into 32 patients with cryptogenic stroke group (stroke group) and 76 patients with non-cryptogenic stroke group (non-stroke
group) according to whether the patients caused cryptogenic stroke. According to the National Institutes of Health Stroke Scale
(NIHSS), they were divided into mild group (< 4points, »=10), moderate group (4 ~ 15points, n=15) and severe group (>
15points, n=7). levels of fibrinogen (FIB), C-reactive protein (CRP), and alanine aminotransferase (ALT) were measured by an
automatic biochemical analyzer in all patients. The serum levels of ¢Tn I and NSE were detected by ELISA-diagnostic value
of serum cTn I and NSE in PFO-induced cryptogenic stroke by ROC curve analysis. Logistic regression was applied to analyze
the factors affecting the occurrence of cryptogenic stroke in PFO patients. Results Compared with the non-stroke group, the
levels of FIB (3.20 + 0.36g/L vs 2.95 +0.30g/L ) , CRP (73.58 + 7.43mg/L vs 62.52 + 7.11mg/L ) ,ALT ( 68.58 + 6.82U/L
vs 61.08 + 6.28U/L ) , ¢cTn I (0.78 +0.10ng/L vs 0.58 + 0.08ng/L ) and NSE (37.52 + 3.82ug/L vs 30.35 +3.72ug/L ) in the
stroke group were increased, and the differences were statistically significant ( #=3.722 ~ 10.994, all P<0.05) . Compared with
the mild group, the levels of ¢Tn I and NSE in the serum of patients in the moderate and severe groups were increased( =5.891,

7.177; 3.458, 4.105) , the levels of ¢Tn I, NSE in the serum of the severe group were significantly higher than those in the
moderate group (/=2.474, 1.336), the differences were statistically significant (all P<0.05) . The AUC (95% CI) for the

combined diagnosis
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of cryptogenic stroke in PFO patients was [0.981 (0.962 ~ 1.000)], which was higher than c¢Tn I [0.878(0.864 ~ 0.948)],
NSE[0.911(0.850 ~ 0.972)] diagnosed alone (Z=8.621, 6.477, all P<0.001). Logistic regression analysis showed that ¢Tn I
(OR=2.631, 95%CI: 1.508 ~ 4.591) , and NSE ( OR=2.841, 95%CI: 1.514 ~ 5.330) were the influencing factors for

the occurrence of cryptogenic stroke in PFO patients (P<0.05). Conclusion The serum levels of ¢Tn I and NSE in patients with

cryptogenic stroke caused by PFO patients are significantly increased, which has certain diagnostic value for patients with

cryptogenic stroke.

Keywords: cardiac troponin [ ; neuron specific enolase; patent foramen ovale; cryptogenic stroke

SR EIFL ARG ) LC M A PG IR ) — 5y, 7E
ARG 70% B2 b, T fE HAx 30% 1373t
H, BEFLONRE Y, IR CTRRIRT IR,
BEAT 0 33 7 5 IR ZE N0 B R T R g 479 1,
BRI FLAHA] ( patent foramen ovale, PFO ) &5 1H]fa
FIIEF AR, AR R M B P Bl ks
H RIS S A B4 O A R A A R T A 2 B AT REAF
TERIR N, BF9E B PRO 5 B i1k 25 vh AR 7E %5 1)
B Z, PFO 2R LR B 5 1) 3 ZL BEHL
2 TR K 2R G0 00U VR I A 28 B [ FL PR AR R
[0 a7,/ 3 e e shiigre3 A S N 9.0
PFO 5 Z el 25 v (1) 10932 Wi G o 2 114 I DR A1
. DHESE I T (cardiac troponin I, ¢Tn I )
B AR R VAR O LA S5 405 B4 it 35 A b s g 1
AR, E R i A rp R I KT
Fhn Bl 2 0 R S 0% B AL - ( neuron-specific
enolase, NSE) fHWHF AEELILREE v, T2 T
FRZ IR ZAMR)Z i ' RS AR, i
5 NSE K F-5AK, A, Mg cd 212 i,
NSE IfiiE#kETHm V. 245 KEM cTn 1, NSE 1E
PFO S8R A 5 T OB, IR AR 5T 1
F I PFO S BB 5 PE A h L 13 ¢Tn 1, NSE
KA, LI PRO SFEUBIRIEAS Fr A a2 |
HIRYT PRI RAKE
1 MR 5F*E
L1 AR 3 % BEEL 2020 4F 12 H ~ 2022 4F 12 A
AN A BE B RIA B PFO S35 108 4], MR
HRER SRR R o R BRI A (2R,
n=32) FMEHERIEPERE P A (CREH U, n=76) .
A2l B PR 20 9, Lo MR 12, AR IR 42 ~ 55
(48.60+5.10) %, &5 {K it & 48 % (BMI) A
2232 +2.41kg/m’; KA EE B 492 6, Ltk
34 5], 4E % 42 ~ 54 (48.50+5.08) %, BMI Ny
22.28 +2.37kg/m’; WI4l— MR LR 22 RS T
2 X (t/=0.482, 0.093, 0.080, ¥J P> 0.05) ,
Bl etk ARRHE: OFFA CORIEFLA A7
BHERPELGZILN) P4 PFO KIS
QBRIEEA RS O E 2vESnPE i 2 iz ih 48
2018 ) HAgiZWibsiE P HEBRbRE: OBEAA %
W R QBATENEMRE R ORA K

Yol | AR YRR R, @B MR i
H; OBANIE. BIETige R B @it
TR RAIF R B . RRBITEC RIS AR BEC P2
BISIEAL (2021-029 %5 ) |, BELIKLFIEXT IR
FFE 01 R

1.2 BB 53%A A cTn [ ELISA K& (fEE4
Y THRAMRAF, %5 . CSB-E0842Im) , A NSE
ELISA I{F & [ T AW TR ( 1) IRSARA
A, 5. D711158-0048]; 4 H shA bt (&
BRI A FRA ], Al . MS-480) .

13 Fik

1.3.1 FEACRAE: XTRTA B E A BE B 4R # K i
Sml, HB R8I 1E B PLEER, 20min J5, .02
10min (3 500g ) , BE.02450 15em, YSE ISR
1.3.2 WEFEHR : 4 H s B AU T A B =
BEH (TG) . BAHERE (TC) | m#EENRE N -
JH & (HDL-C) . IfiL4L#E A (HGB) . %5 M& 1L
B (FBG) . £F4esE AR (FIB) | {R&EREH -
JH[EEE (LDL-C) . WRREALL LI (ALT) |
KINZH R B R (AST) | MILEF (Ser)
C W % 1 (CRP) Ml 41 ilg (WBC) /K F.
ELISA 7 & ] ¢Tn 1, NSE /K., ELISA 4 J§.
Ohnke: sraiseas AfL. bRiEfL . RRERSFL. 25
FAFLAIRE SR B 100 w 1, 01 s v i sl A3 M A
i 100 w1, JERNEA S, IERERR SN T EEbr
MALCHS, Al fLEE, 2R ahiRe), Wbr
B bS5 o RR, 37°C N 120min, QF-EHRIAK,
B, NG, SLnAY Ebsic ik TER
1001, 37°C 60min, @k E 60min J5, FFEfLH
WAk, BT, W3k, BkEH 1 ~ 2min,
. @RALFEAEYZARichiR TAER 1001, 37°C
60min, @7 60min 7, FESLHNWIA, BT,
VR 5 K @K P BEFLINEDIH I 90 w1, 37 °C ikt
Hi . ORIFRAFLINZIEE 50 w1, 2k .
@ FHRFHRAAE 450nm K A7 I B ALY G (4
i), it% cTn 1, NSE /KF,

1.3.3 PP REB IR . XA 2 4l B R
P 55 [ = 7 AR B A v i ¥ (National Institutes
of Health Stroke Scale, NTHSS ) Pl fH £ T HE B
TREE, ARYE NIHSS Wi 04 BEEd (<4 41,
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n=10) . FEH (4 ~ 154, n=15) FHEEH (>15
5y, n=17) "%,
1.4 %t 5 547 SPSS 25.0 B 4% A Y B 5% Bl d
TAb PR TR TER I + fRifE2E (3s) 2w,
WAL Z 0] LR e KB THECE R DL n R7R, W
A AT K. Z4 IR AT R 207 2450
ZH 18] WM H AR SNK-g KRB UEFT. ROC i o#r
IMi& ¢Tn 1, NSE X} PFO SEL et 2 b it Wi
fH. Logistic [a1 543 #7521 PFO f& & Bt A< vh &
=1

AR . P < 0.05 HERHAGHEE L,

2R
2.1 FpafekFPa—fA R R 1, Y

% 1M ¥ TG, TC, HDL-C, HGB, FBG, LDL-C,
AST, Scr, WBC /K FLbds, 258t m X (1
P>005), SR PAME, gl FIB,
CRP, ALT, cTn I, NSE/K¥BEFm, 25HA
guitFE X (P <005)

FE— R RLLER (X+s)

BiH g (n=32) REHLL (n=76) t P
TG (mmol/L ) 2542026 248+026 1.095 0.276
TC (mmol/L. ) 426+048 419049 0.682 0.497
HDL-C ( mmol/L ) 0.99+0.10 1.02+0.16 0.982 0.329
HGB (g/L) 143.62 +15.01 144.10 + 15.24 0.150 0.881
FBG (mmol/L ) 5.32+0.62 5.52+0.61 1548 0.125
FIB (g/L) 320+036 295030 3722 <0001
LDL-C (mmol/L ) 3.26+036 3.19£032 1.000 0.320
ALT (UIL) 68.58 +6.82 61.08 +6.28 5.524 < 0.001
AST (UL) 58.65 +5.94 5778 +5.88 0.700 0.485
Ser (pmol/L,) 95.68 +9.67 9495 +9.68 0.358 0.721
CRP (mg/L) 73.58 +7.43 6252+ 7.11 7.284 < 0.001
WBC ( x 10”L) 15.34£1.58 14.83 £ 1.86 1358 0.177
¢Tn I (ng/ml) 0.78+0.10 0.58+0.08 10.994 < 0.001
NSE (pgl) 3752382 3035+3.72 9.074 <0001

22 REEEAREEPHEELF cTn [, NSE K
Tredx W2, SREHML, TEHMEEH
B cTn 1 ,NSE KB E T =5.891,7.177

xr2

3.458, 4.105) , HFHBHE MG cTn 1, NSE K
V- RBEETHREH (2473, 1336) , 2584
GitFE Y (P <0.05) .

AREEREERERARZME cTn |, NSE KFEE (x+s)

TiH BRI (n=10) L (n=15) Y (n=7) F P
¢n I (ng/ml) 0.65+0.10 0.82+0.09 0.90+0.12 14.669 < 0.001
NSE ( pgl) 3454 +3.81 3835+3.82 40.00+3.82 4.880 0.015

2.3 PFO % 4 I& R M4 % va B % 49 Logistic = )2
54 UWER 3. B PFO SBE A & A BRI TE A ik
R (rh =1, KAEH=0) , KERE RS
P < 0.05 IHE RN A Z R AZIHER Logistic

=3

[ U5 43 B (enter % ) . Logistic [71 15 4 #1 & 7R,
¢Tn I (OR=2.631, 95%CI: 1.508 ~ 4.591) ,
NSE (OR=2.841, 95%CI: 1.514 ~ 5.330) +& PFO
BERIEEA PRI R (P < 0.05)

08 PFO BE RRIFMEZE ) Logistic B354

E B TR Waldy’ Pl OR i 95%Cl
FIB 0.326 0.265 1.511 0219 1.385 0.824 ~ 2328
CRP 0.522 0.447 1.362 0243 1.685 0.702 ~ 4.047
ALT 0.579 0.552 1.102 0.294 1785 0.605 ~ 5.266
¢Tn [ 0.967 0.284 11.602 < 0.001 2631 1.508 ~ 4.591
NSE 1.044 0321 10581 0.001 2.841 1.514 ~ 5.330
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2.4 ROC & 5 # ik cTn 1, NSE & PFO F%
eRMEA RS A UL 1, ROC 4k Bon,
M3 cTn [, NSE i2Wr PFO S & a1k A= v 224
FH TAERE(ROC ) £k AUC(95%CT ) 434124 0.878
(0.864 ~ 0.948) , 0.911 (95%CI: 0.850 ~ 0.972) ,
BB Jy 0.656ng/ml F1 34.941 . g/L, U 73 51
o 84.40% F 81.30%, Ff 5 B 43 il o4 89.50% Fil
90.80%. IfiLiE cTn [, NSEl 420 PFO S8 &
TEMEZE ) AUC (195%CI) 4 0.981(0.96 ~ 1.000 ) ,
AR R S B 43 )0 93.80% Al 82.10%, 3%
A2 Wi AUC (95%C1) 5 T ¢Tn [, NSE
Mz (7=8.62, 6.477, ¥ P < 0.001) .
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B 1 ROC MiZ4#rINi% cTn1, NSE Xt PFO S &R
HEZEREISETNE

3138

PFO K 11 Lok — BB DA A 2 v JRURR) 5 L L AT
JeH AR AR R R U PFO W] DL 4 By ER ik it A4
B AREER, PFO AHICAE A Al AR AL A2
FH7E PFO %38 . 5 (B F& 3l ke 2R 11 85 A0 0 HOE B
LR U AR, B TR A R o [ B
S LANGYT 7 222 S50, PFO Rk A7 2]
O MER & A g RE AR eE ", G485 PFO
SEBRIEPE A AR DGR IZ bR S A S R S

cTn I BRI EALZ GYHimslriE, S5s)
B - FEIERE A 45 R LRSS FALsh A
WS I LEREE (1 ATP BV P ", oTn T/E A LA
LU IO I3 A P s 0 RN 150 JUE ) R 7 O B ol
B, O AR EIRSE, 20 AR SZ 3 I3
cTn I7K-F W5, S0 Wi, W72 cTn 1
REMEHUHME A RN, SBOLKFE T 1L B
Wz A, MEAMMALEIA B, PP
SFE T T #E AR M LIRS SIS H ¢ Tn 1K
Tk U FEARREFGE R, SRR, Ao
HEF MG T cTn KB EF R, $28 cTn 1 KF
T AT BB T 0o LA A0 33 i, (e LA I
hREME, 25 PFO A RIEMEATh B R A2
SR, PR A B MIE S cTn 1K

R T, R WIRE A 2 i R E B IR ¢Tn 1
IR Z 380, I A rpo™ SR B S e i %
A, [HHZRENS S e As v () e B RE R, E— 2R
cTn 1 & 5B RIREMEA TP A4

NSE J&—Fp il N e fe g, EZAEpPLTh
ik, SERAEAMMERNFIE, AIEERSW Y, fEw
Zotai i Z )5, NSE ¥ LR 4H i 712 8] A ik 6
W, R 2T B A AR Y. NSE 5
B . BAE LR MR | SIS . RAE
PR . A B e M A 2B A g A o 1
IfL 7% NSE 7E 0 5 S G A v A H RS A2 R 45
I B R B LA K B2 W Y
FEBR L A5 07 283 s H NSE AKF 357, B
LEIRAN KR E R T AR R s B AR ER
J2, I3E NSE Fhi b5 U Ve sh ik s il A 26 2
TEARWARFE R, AP 2 3 1L H NSE /K5 kA
rRLHA B E TR, $2R NSE 5 PFO SR Faiitkas
R A YIADG, ATRESEH T #H e Hi 133 NSE
WAL, 1 NSE K FETbE . SREHML,
HpRE 2H RN R B 2 SRS I e NSE AKCOE T, 1R
7 NSE fEt B0 WAl PFO HR 5 Wl AR rp ™ g AR
WP datn, LRI NS 284k, T NSE 74
Zouiitih R EZAER N2 PFO £ Bk
AR TR

AWWFSE A, M ¢Tn I, NSE B4 X PFO
T BB UEE A 2 W U RS 0
93.80% 1 82.10% , S 3 = T HR A2 KT i,
RS WAL T M2 Y, —HBA 2 PFO
SR a2 b & AE ) AUC B T ¢Tn I, NSEI
MIZ W) AUC fH, B c¢Tn 1, NSE X} PFO %
BRI PEA A B s W, AR BB TR b
cTn I, NSEI FM2WiE R RYE . Logistic [FIH4HT
7%, ¢Tnl, NSE J& PFO H 3% Fa i P 2 v (1) 5% i
N2, #R cTn I, NSEl KFREMSIZH PFO S8k
TEPERE TR e, BERS KL & IR S B R IR
e, DUWA RO IR

ZE Lk, PFO B FEURIEEA b S s
cTn I, NSE /K& EF 5, —H& ZE2W PFO ¥
FEERIEHEA B RAFAEY S A8bs, —H AT
fEEZEGe, X4 5 IR IKTE 5 PFO S BB i 4
RIS — R o AR IE IREA R 5K
b, B —EMGIEER, G bs B oAk
A EARA L, PR RAEAS S IR AIRSE -
S 3Lk :
[11 M6, 4, Bk, % cTCD, ¢TTE, cTEE %
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