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A1 H T R AE A = R B is Atk ke 2 BE S D sl EEORE, ARYE 48 h INAETETE L
S RAEAFABET A, WAL R R O BT R . RZ I logistic [0 IFRE A3 Hr 46T 9 AH
ORIHZR, g WS B A2 Hi 51 2R, RS UE R FH Bootstrap 74 1 000 REAlFE . R 3Z 1l
B TAERRAE RN | A o i 2 SO 2 A B R A 0 1 i S L RS I . R R AR
93 5, 55 68 15 (73.1% ), % 251 (26.9% ), 4F%H 56 (48, 68) %, FET-4 35 i, HEAFLH 58 ],
P PR ANAF IS 22 R IEEE 22 8 L (3 P>0.05), Z %K Logistic FIHM i, EshkSETNE
(OR=1.148, 95%CI. 1.007~1.308 ), '/ & & £ 3l ikl i ( OR=3.870, 95%CI:1.080~13.869 )
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[ Abstract ] Objective Exploring risk factors for death within 48 hours in patients with acute aortic

dissection based on echocardiographic indicators, constructing a risk prediction model, and evaluating
its predictive performance. Methods This was a retrospective cohort study. Echocardiographic data of
patients diagnosed with acute aortic dissection at the Third Xiangya Hospital of Central South University
from January 2020 to January 2025 were analyzed. Patients were divided into survival and death groups
based on their survival status within 48 hours, and echocardiographic indicators were compared between
the two groups. Multivariate logistic regression model was used to analyze the related factors of death,
and the risk prediction model was established and nomogram was drawn. Bootstrap method was used for

internal validation with 1 000 resampling. Receiver operating characteristic curve, calibration curve and
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decision curve were used to evaluate the predictive performance and clinical applicability of the model.
Results A total of 93 patients were included, including 68 males (73.1%)and 25 females (26.9%), with
aged of 56 (48, 68) years. There were 35 deaths in the death group and 58 survivors in the survival group.
There was no statistically significant difference in gender and age between the two groups (both £>0.05).
Multivariate logistic regression analysis showed that, Sinus of valsalva (OR=1.148, 95%CI: 1.007-1.308).
moderate/severe aortic regurgitation (OR=3.870, 95%CI: 1.080-13.869) and Stanford type A (OR=4.172,
95%CI: 1.098-15.854) were risk factors for death within 48 h in patients with acute aortic dissection.
Ejection fraction (OR=0.938, 95%CI: 0.885-0.994) was a protective factor for death within 48 h in patients
with acute aortic dissection. Based on these findings, a prediction model was constructed and presented as
a nomogram, with an AUC of 0.895 (95%CI: 0.823-0.954). The AUC of the internal validation group was
0.904 (95%CI: 0.834-0.961). The calibration curve and clinical decision curve showed good consistency
and benefit of the model. Conclusions The risk prediction model constructed by echocardiography
in patients with acute aortic dissection has a certain predictive value for the risk of death within 48 h of
dissection rupture.
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Lk ke R (acute aortic dissection, AAD ) B WAFRHE : (1) 2Bk CTA W2 KA
FERBIIAITE 14 d N, ERMKN RS e RRMEESINCRZ BT TARE (2 M= 18 %
FE ML ZE s R S R 3 24T . i (3) SRR R E R E R ] < 48 ho HFBRARE -

W, I PR S Fi Stanford 4% Zg:, Hosrmuige (1) BEAEA bl 5 (2) SIFaEsM
P se 2 B R TR Ay - BRFF Sk E IR %-(3)A#PEE@E%?&E%%‘E%&%;M)%

Stanford A #Y, K Zi1F+F 3 kE W& T Stanford AGNE I

B 2 AAD & TR A5 A e, M SPAARIE - AT IEAR LS 48 h ASET
ARG 2. R, RS 48 h Rl e TRV RIIBET R AR SR bR,
NI, BT R R, SAEtrt g T CRUEUGHBUASE SO ) S AET-s00
(WNFFKE . OB Ak OUEEE, Forp) (48 h) BUIRIRIRG . ARGEZ A KL 48 h WAET-H

S R TR I B, ERR RS R K TEa N AP AL RIBET 4

0% B AR I
FRYH

(V53 = Niey

KRR 2 2 AR SRR AR T, ATk Iz AL 2 v RS R = B B AR 3 2 B 2

RIS 48 h PIRFE Rk 50% LU 1, dg/ e Bl CHHES - PR 25399 ),
KU B 19%~2%C, BT FAEME 45 AAD 1.2 BENSESWESX

()5, BABFSE K 20 F F 3 ke 2 AR h AR i FH 2% 3 A 7] Vivid E9S sl 2 KA
KR H A S K ITUS BT Y, WCT AAD 2 Al Q7TALE A 2 WA K 36 [F3d HI 22 =] M3S W0 Il

B A8 h WM At X — gy o %tﬂﬁﬁﬁ{mu Bk, BN 1.5~3.6 MHz,

IR R LR

TS HERTAT R, B REHEWIN TR, Afigy L. TOREG  RuRG o ORI = 4E SOE
SE A O SRS Ak Tk B OEIEEIEOERN . PERIE R EORIRZ 2
Sy 48 h INFET KU TS 2 . JsR Ris RiEAE  TEOL s SR MOB T Simpson XU [ 2 Al 76 %8

RS AR RIS TR 5%
gl s 1.3 MEHEHT

1 B®RS7HE e S O REA A S ¢ ML AR 5 D

1.1 ARIMR shiEFERR « 20 NS (left atrial diameter, LAD ).

A G R Il e A S SY, 9 A 2020 4F 1 H e % &7 5k K M N 42 (left ventricular end-diastolic
22025 4F | AiE T RE R4 —ERihy AAD  diameter, LVEDD ), 3 ik 52 # N 42

('sinus of
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Valsalva, SoV ), Jt & 3 ik 4 42 (ascending aorta,
AAO), G Ifl 43 %X (ejection fraction, EF ), 7 3f
Jok 3 55 37 3 BE (aortic jet velocity, AV ). = 5 ik
(‘aortic regurgitation, AR ) J — 22 #i¢ iR Jii (' mitral
regurgitation, MR ) 2% | Stanford A 738 (& 1),

TE A B A EREIm, SR N B = i E 5 B
P AN T Ui, 40228 B B0 T2 3O 5 C I AR 5=
iR, Je)2 A2 13mm ; D KOS R, Je)2 B
Je Te A shlik J 2 30 sk

1 ZdEFlkIe)2 Stanford A TUAEFRT L Bl & LT &%
Fig 1 Typical echocardiographic findings of acute Stanford type A
aortic dissection

1.4 FitFFAE

Bl oMok HI SPSS 27.0 F1 R 4.4.0 R FAbHE
P12 %8Rl 8 Shapiro-Wilk 1F &S PER 5, 254 1F
B RHBE + brifEE (x+s) #i3k, 40
LR ST FEAS ¢ K 5 5 JEIES A, LA
HR R DU B MOy, O9)] R, PIALI] LA
K H Wilcoxon Bk ARz 35, THECTOR I (%) #
AN, WAL R 2 R K B R R A e
BA S22 L (P<0.05) AYZE &8k W i 4
PEPEIE A L2 [ K Logistic AR, 3B L [H
& Logistic [MIIH#7H 11 P<0.05 7487, H R4
nomogramEX (3.0 ) ZxiFI 4k EIBR, 2l 21l E
TAE4HE (receiver operator characteristic, ROC ) [ifi
28, A4 AL (area under the curve, AUC )
F195%CT A PFAT LR [ X 43 B, 22 il A o il 42 5
il i Hosmer-Lemeshow 6 4 Pl £ A1 1) —
K H Bootstrap 72 1 000 YK 5 $h A X A5 AU 47 P58
Yok . Zefilp o th 2 PEAG R im RS M. ¥
XU, KgAK «=0.05,

2 %R

21 EXER

AN 93 B, B 68 (73.1%), &
25 5] (26.9% ), 47 56 (48, 68) % ; Hrfik
T4 35 ], AAfdd 58 19, PHALYERI AT A 25 571
TGt FE L (¥ P>0.05, £ 1),
2.2 AAD £E 48 h IR TR B EZE 57

LVEDD. SoV. AAO., EF, AV, AR, MR,
Stanford A 4 2% 5 347 45 122 & L (¥ P<0.05),
SJET-41 (LVEDD. SoV. AAO. AV) e, ( 1/
W AR, 1/ HJE MR K Stanford A ) 5 1y
TR ; SETS4H BF DB FAAF 4. mipi4l
6] LAD Mil{f 22 7 gt & X (¥ P>0.05), U
%1,

R 1 AAD B 48 h PIFET- KU BRI & T

Table 1 Univariate analysis of risk factors for death within 48
hours in patients with AAD

Fabr T4l (n=35) 4AF4 (n=58) y/Zit{H PAH
J 23(65.7) 45(77.6) 1.565  0.211
AR (%) 59.9+16.6 55.7+11.3 1299  0.200
LAD(mm)° 38.0(33.0,41.0) 36.0(32.0,41.0) -0.835  0.404
LVEDD(mm)" 57.1+10.5 50.2+8.1 3372 0.001
SoV(mm)* 45.0(36.0,61.0) 34.0(31.0,38.0) -5.183 <0.001
AAO(mm)° 45.0(35.0,67.0) 38.0(36.0,42.0) -3.277  0.001
EF(%)° 46.0(37.0,63.0) 60.5(56.0,70.0) -4.601 <0.001
AV(m/s)* 1.5(1.2,2.2) 1.3(1.1,1.5) -2.197  0.028
/R AR? 22(62.9) 14(24.1) 13.793  <0.001
H/ HE MR? 18(51.4) 11(19.0) 10.720  0.001
Stanford A ! * 25(71.4) 21(36.2) 10.833  <0.001

VE:* 9 (% );" X x50 9 M (Q,,0:);LAD HZE LR
LVEDD W 7.0 % GF ik A M43, SoV b F B IKE M MFZ, AAO
JFFEEIKNFR, BF ARSI, AV HESIKE, AR K
FEHIGRR, MR HJRI
2.3 AAD 23 48 h HIET-XF % E % Logistic 7347

BB & B R P<0.05 A A £
% Logistic 7 #r. 45 & & 7/~, SoV (OR=1.148,
95%CI: 1.007~1.308 ), H'/ T J& AR ( OR=3.870,
95%CI: 1.080~13.869 ) }% Stanford A %! ( OR=4.172,
95%CI: 1.098~15.854 ) j= 2k FahhkIe)z B Kk
48 h NAET- MG I & 5 EF ( OR=0.938, 95%CI:
0.885~0.994 ) 2Lk ESNKIZ B H LA 48 h N
FET-ROUPRY N . WidHia] LVEDD, AV, AAO. 1/
HE MR 25 egeit# (1) P>0.05), W3 2.
2.4 TRAEEY A T R IEHIE

i 1 Z A % logistic 1] 15 43 1, 44 A SoV.
EF. 77/ HEJEF AR K Stanford A %, 2l F3)
Jok e )2 B 48 h AT & A XU T AR 75 (%) %) £k
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x2 AAD B #E 48 h WAL T- R AEM X H R 2 R
logistic 43T

Table 2 Multivariate logistic analysis of factors associated
with death within 48 hours in patients with AAD

A OR {8 (95%CI) P
LVEDD 0.974(0.881~1.076) 0.601
SoV 1.148(1.007~1.308) 0.038
AAO 1.004(0.932~1.082) 0.913
EF 0.938(0.885~0.994) 0.030
AV 1.011(0.996~1.026) 0.157
o/ HEE AR 3.870(1.080~13.869) 0.038
o/ MR 2.014(0.518~7.835) 0.313

Stanford A 7 4.172(1.098~15.854) 0.036

1 : LVEDD by 20 % &7 sk R 1 N 4%, SoV b 3= 8l ik 5 38 N
%, AAO T+ ENKNE, EF NAZEMMATE, AR N FEIIKER
Wi, MR TASRERFT, AV N ESIKGE 5 HAS R N A A AR AT
o (Y27 =1; %" =0); A4 &, LVEDD, LA, AO. AAO,
EF. AV NiEZi Ml Ag g, i/ EE AR, /¥ MR, Stanford A
B = A8 m (L “f|7 hER)
Bl CE2),

oW B B ) AUC N 0.895 (95%CI:

0.823~0.954) ( &l 3), Bootstrap ¥ P # I UE 1
AUC } 0.904 (95%CI: 0.834~0.961 ). # #E i &
% Hosmer-Lemeshow 2l & 15 & #5 56 (°=12.498,

P=0.130) $#E/RBARIRYACHERE REF (181 4), IR

iz

SoV
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EF
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1
AR | —
0
1
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B
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BEr A > P PR T o o5
TE : SoV N EFIKSIHAE, BF NAEFEHMAEL AR N E )
Jhki& i
B2 AAD S 48 h INFLT KU 5112k R
Fig2 Nomogram model for the risk of death within 48 hours in
patients with AAD
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P, KRR LT, R T e AR,
AHIFREAC AAD JET R, ARWFRIEFE AR 48 h
A JRURS: T 15 o, BT IZM B ik 50% LU
FRRAER L B B /INE 1%~2% BYFET - XU B e BT
[T IBI TR B FEE R, 48 h axX— ik ] (B {3 4F
REH T X 4RI 5 4ER TEVAR 10 1, At
FER Rl — B s, AR FRATT A TS A6 B g 1T
UMb 5 BRA TG RS UE DS X 42, AT RETE AR5 48 h
P AR S fE R, B RS A o
S AR RRHE RO . DT S8 T IXUBS: f5z 5 1)
BB A I ROB LS BRI “ e TR M7,

ARYAF GRS 93 i) 2k T sh ik e 29 19 30k 1
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Fig 4 Calibration curve of the 48-hour death risk prediction model in
patients with AAD
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b, Horp 35 il E KA 48 h NFET-EHF, R
AR R M Z N K Logistic [B1H 438 XF 11 T 7 K
B P UEATPRAL, 45 SR R Sov., W/ EE AR,
Stanford A %1 & EF 5 AAD B3 48 h NAET- X
WEMSE () P<0.05), Hr EF 2 AAD f8# 48 h
WAET-RIRIT N, = HE R AAD ¥ 48 h
WIET- R fak %

A B 58 & B Sov 5 AAD i & 48 h N Bt
T2 W & B A FE 0 35 57 AH O 1 (OR=1.148,
95%CI:1.007~1.308, P=0.038 )i%4k 14 5 1 St (4
it ZH R COX A HTAFIY SoV (EAE K hSr
R TR RIS —3. BEE Meta 20448 H
X—hArfEk R AERALRNT - EshlkEERE
AR IR KR4y, EAR O, SRR sikIT
FUECHE AR, HSRERs . ok, S5
g 2 2 11 559 000 A A AR U 2 T SR AR )
B E T I 202, MR im AL,
SEUUIEIENESE 5 SoV BB e a] e hn AR Sh ks
SR, FEC U L AEAE B 5 T O
(1) e 1L

AT B T2, FET-4H " Stanford A I
Je SR KRB S TAAAEH (P<0.05),
1t 2 % Logistic [F1H 43 Hriff—20ESE, A 3¢ )z
YEA AAD B35 48 h BT Il 7 fE s R+~ 2 A
Gt L, X— RS ESMIE SIS 1,
Stanford A 1 J¢ 22 58 K F+ 2 ik, i+ £ kA
PeiE O ME, e 24 24 0T e i KRR st bk T
M ESPkRALGAL, 5 Stanford B B 24 L,
Stanford A Y3 J2 AR H = A6 T KU 2 B A2 oAt o
B (TFFEIIkZ R ). POl R EAIE R AE (O
I . AR . RSk ) DL 4 B
ML B F1 24 i s e 21

ABFE LB/ EEE Y AR [FIEEE: AAD (35 48 h
PIAET- R 2, X S REAE R GE B 1 ol — 207,
FHEOX —BIFFT 255 B S5 R ] BRI T sk
R P A&7 5 e S 25 BRAIR, e R s kB T e TR
TNEE UL, T RSCEEEER, R ko
R F B AT LR, SR SRR
A CUNAG . BB ), XUEP R ARSI BT
ungﬁ [14,20]O

HEARMFFEH, EF 168 AAD & B ME— g
PER R, Z 00 R i 5> B 2 B, AAD B E R
EF<50% Hf, B 4 % A8 28 i 3 T &1 3k 30%~50%,

i EF IEH &2 15%~20%"", BRI 5T 256
IR, ODIBEARRRET, FhMKEERTIYIN F14)
fi S, nTREINE e 2y B, AR ETRE e
A SR ML I 30 7 24 B AR AR e 1 SOGHEEIR Y
ORI AU, DA 8 2 AR AAD 35 48 h L
TR

REAEBFFE h, AR R 2 2k Bl ik e 2 1
M7 fERZ P2 X S AIR A RA B, XT]
AE S ARRMFR ARE BRI A OC, &4 AAD &
HTREIER ALY (nJemIZU g ) #iiRis i
s (CAneoiE iz ), SRR ARG .
[ HERR T A M S SR (A ibiiig . 2ok
B ) BUEAERCE ATTHISS T AR S M5 m

LAD J LVEDD FEA K58, 44740 53E
T-HER TG FRE L, o0 b KD ERY KE
W SRR R BUE I AT DC, RO
WREACEE A T 1 AAD FET- SR a ki,
HBCT- XS 2t A i sh - i s R A
Bt £, RSO s, It LAD K&
LVEDD 5 AAD 3% 48 h INFET - JoA bk,

5T B FEHT. AAD B 48 h PNIET- KUK HE
PR R, DABRN S ATIG IR h e Tz &
RO E RGN, FRE S I TRIEE
SR PR EALTEASG TH . ARBFAE SE £ 50
JikJe )2 B 3 48 h T XU 75 48 s TN AR A6
15 Sov., W/ HEE AR, Stanford A #I3J2 )2 | EF Y
AT, WFFEEERIESE T2 ALEA [ T sk
e, (ARG AT R R « H—, A3t
TR REERTSY 52 FRFREAKIBCA B EL =
HNESIAIE, AR R E R M TR RE, AR
BURTAE MR IR ISZ I RALRE 5 o, 7R
RAEW B ] BEAELEREAS I B A (o it — 2D PP A Tl
DU (I DA I P A 2] >R FH 22 s SRR P
AT, ¥ KRR,

Zi b, X T AAD ##, SoV. 1/ HJE AR,
Stanford A #IJ¢ 24 48 h WALT- R AMGERKR N E ;
EF /& 48 h NALT - RAERRIP N R, il e 2
(A RTINS A BT IR IR fe AAD B,
PR T ATT , FAK AAD 5 48 h INIEAER .

FIsEMER AR I ai e
EEBRERE S BRI SR, 18 SURE
30 - RSB RSCIEE s BRI, R, %4 .
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