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Predictive value of early hematoma expansion in cerebral hemorrhage based on
CT plain radiological and clinical features
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Abstract: Objective: To construct a prediction model of hematoma expansion (HE) in cerebral haemorrhage (sICH) based
on CT scanning radiological and clinical features, and to validate the model. Methods: Two hundred and forty—four patients
with cerebral haemorrhage who met the requirements were selected and divided into 65 cases in the HE group and 179 cases
in the non—expansion (NHE) group according to whether the haematoma was enlarged or not. Lasso—Logistic regression analyse
was performed on the CT signs and clinical characteristics of the patients in the two groups to construct the joint prediction
model of radiological and clinical characteristics, and a Nomogram model was constructed with the selected independent risk
factors and validated, furthermore, the predictive results were also validated by an internal study of 85 patients. Results: The
time of the first CT examination, history of anticoagulant therapy, hypodensity sign, vortex sign, island sign, satellite sign were
the independent risk factors for the prediction of HE, the joint prediction model had an area under the curve (AUC) value of
0.774 and a Yoden index of 0.421 1, with a sensitivity of 53.85%, a specificity of 88.27%, and an accuracy of 81.15%, the
internally validated prediction model had an AUC value of 0.890, a Jordon index of 0.628 7, a sensitivity of 89.66%, a speci-
ficity of 73.21%, and an accuracy of 81.18%. Conclusion: The joint model of radiological and clinical features is valuable in
predicting HE, which can provide scientific basis for the clinical development of effective therapeutic measures.

Key words: Cerebral Hemorrhage; Hematoma; Tomography, X—Ray Computed

H & P s H 1l (Spontaneous intracranial hemor- HE )& an S 58 Wi A% T HE /9 & 48, 7] DL 6 2
rhage ,sICH) /& — Ff B J7 SUIE , 5 sk 1l 14 25 A0 LE B HAIRIT R, E R E TS . B AT, & Tl R &
FOR AR i b P HBOE B R W AR S =R IR T HE A9 SCRR B B 2 (H A Bk &
gt 3t B0 ™ A PRI, AR TS AN R WU L T P - K Ay 4 £k 4] iR A Hﬁ-%ﬁlﬁiﬁ
A ST 3 R IR B UM OC W 6 Ak IR TR0 I, A D5 B 7R 455 sICH /&
FE B R 22 R 97K (Hematoma  expansion, I R 0T R B B R B S T HE a9 B

[We %5 B #3] 2024-03-08;[1& B H #7] 2024-04-05

[fEE BN LK (1994-), 5 WIRE A, FIRENT . E-mail :wufal2@qq.com

[ES1EE] B4, VAR X B B i a2 Wi Bk, 610083, E—mail :johnsonsheng@126.com

[EETE] 75506 X 6 B B HESE 4 (2019ZT09) ; VU )11 44 B5 24 25 (i 3 ) BHIF 3L 4 € ORI 8 (202 1HR75) 5
U 8 % X 2 g e 5 TR A (2021-XZY G—C04 ,2021-XZYG—-C05 .2024-YGLC-B07) ,



-838- e I R 2 24 R 2% R 2024 4R 35 555 12 11 J Chin Clin Med Imaging, 2024, Vol.35, No.12

LR, I 2 4] 2 PRI ASE A K N R 6k F 0 {8, LA
i 5 S LR S AU 5 A R R S R O A
J7 BRI 1 14 ] SEE A R

1 #REHFE

1.1 — A& FH

VEHL 2018 4F 1 H—2023 4F 8 HEFK stz i
SICH [ 3, WOHE 3 (AR IS (M) R 20 Ik CT
R £ (] P B[] A7 S W sk 358 L 2y RE B A 5 i
FEBE i e s CF B E AR BEAE  RIRAE | T
BAE RAE BEWAE &R AL Y CT A 55 %
RE, ASHEFE G AR BEAS PR S W] (SRS
2021xjsxxm—2023-1) ,

Ay ARRE . DR G 2022 BRCH %2 B g 7
16 T ——3% O WD 23 /38 [ A rpoPp 2 10 48 B Y
HIEE )T SICH A2 Wibi iR @451 =18 % ;BIlf
PRYERISERE , @ IR CT #afr B B K A CT I [a] 1y
7 24 h N HEBRARHE . D A CT mTCATAMNEEFF AR 3
4k % it 1 7 5 DB i K 22 2 i H . s DR
a2,

12 #%&H*

KB 64 HE 128 |2 CT(WCT 760) #L , %l {7
W A Z)E 2R 1 mm, & H IR 300 mA |
EHLE 120 kV, A 512x512,

1.3 sitri

¥ 3D Slicer $2HCH 1 i i AR | 422 B A2 e 1) i
e R R T R A Bl B A R LG AR i 6 mL DA |
BCH R 33% 70 A AR HE 43 L HE IR YT K
(NHE)4H .,

14 #EH7 L

R BEAIE < Ay i oy A I 28 8 DX, O AR 5 R

INTCRR A 25 S, 5 ) LG S B 43 15, %8 R AT A i 2H 21

FERE R TRE AR 2 B K o8 B A o ER
SEAEWCT T (] 1a) o BEWAE . 1 i DX Sl A7 77 55 B 22
S, BUFAAE AR 285 3 (I3 8 52 IX Y T IR 4%
S, TTR IR BIE | 45 808 A MDIE(E 1), &
fE:ORF ST 4 A/, /8 il b 5 =8 1 i el R
SEA 4T B (D5 3 i oA I N il i, K F S 3
A ATAFAE AR 1l 43 B s e ¥/ i 5
i b o3 1 R R s R IR (8] 1e) , BAEAE: &
I 55 /08 1l i 58 42 0 8 (2B 0 T —J2) /b
i EAR /N T 1 em, /N L5 32 1 ik 22 ) ) 5 B
N 1~2 mm™(F 1d),
1.5 H#EKEL CT AR ®

FZR 2 24 R B iR T RACE 2k 2R 17 100 9%
ICSEMOCEE , NIRRT 53 4h— 2 B & 4
RGP SIT LW A 2 NFFBE 3 N 51k 7 WA R
Jig s ¥4 FH 3D Slicer (Version 4.11.200930, Harvard
University , NY ) #C{4/2) i i fif
1.6 %itEsik

KT SPSS 22.0 HAF X Bl A7 o3 B, THECHE
DS SIS N L A el N < e = B R i
SEFEA ¢t K, SR Lasso-Logistic [PIIHAEAY (R
& T Glmnet £2) P52 0 K, Rms 4014 2 51 £k
LR R 32 3 & T /E##1F (Receiver operating
characteristic, ROC) i £k i) #f1 £& T 1fi X (Area under
the curve, AUC) 23 BT AR AU {1 X 43 B2 FH A o il £k 1F
MR HEE g FH U 56 il 2R 43 817 (Decision curve anal-
ysis , DCA) PFAG I R A7 2tk . DL P<0.05 225 B
gt XL,

2 &R

2.1 —AFH
98 %k % 2k 244 ) HE 4 65 i ,NHE £ 179

1 R BEAE (I8 Ta) A7 DB SICH S5 kb o UL R RAR S B2 B2 (1135 S ) 5 @I AaE (12T 1h ) < A 000 8 IR 7 DX i o D 2 80 bR A 8 32 5 (11
k) s B (&L Te) o A I Ty 32 10 i S5 BT 5 AN A2 Ao/ i (P 2 3K ) 5 DR A (BT 1) < A ORI 32 i e 0 Rl DL 58 4 4 g/ b (1 5 3k ) o
Figure 1. hypodensity sign (Figure la): lamellar hypodense shadow in the right occipital lobe cerebral hemorrhagic lesion (white arrow);
vortex sign(Figure 1b): striated slightly hypodense shadow in the right basal ganglia region hematoma(white arrow); island sign(Figure lc): five
connected small hematomas around the main hematoma in the right parietal lobe(white arrows); satellite sign(Figure 1d): completely separated

small hematomas around the main hematoma in the right temporal lobe(white arrows).
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Figure 2. ROC curves and nomogram model for the joint and internal validation.
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Figure 3. Nomogram model and internal validation of calibration and decision curves for predicting the occurrence of HE in patients

with sICH.
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