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[Abstract] Objective To investigate factors influencing the occurrence of early haematoma expansion (HE) in patients with
spontaneous intracerebral hemorrhage (sSICH), to develop a predictive model and evaluate its predictive efficacy. Methods A

retrospective cohort of 238 patients with sICH, admitted to General Hospital of Western Theater Command between January 2017
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and December 2022, was analyzed. Patients were categorized into two groups based on the criteria of HE exceeding 33% in relative
volume or 6 ml in absolute volume: HE group (n=62) and non-haematoma expansion (NHE) group (n=176). Clinical characteristics,
laboratory findings, Non-contrast Computed Tomography (NCCT) imaging, and Glasgow Coma Scale (GCS) scores were compared
between the two groups. Multifactorial logistic regression analysis was employed to identify risk factors for HE and to model the
probability of its occurrence. The R language rms package was utilized to construct a nomogram model for predicting HE in sICH
patients, Additionally, the related clinical, NCCT, and GCS models were constructed. The predictive efficacy of each model for HE in
sICH patients was evaluated using area under Receive Operative Characteristic (ROC) curve (AUC), and the clinical application
value of each model was assessed using accuracy, sensitivity, specificity, and Jordon's index. The Delong test was applied to analyze
differences in the predictive values of the models. Results Significant differences in satellite sign, vortex sign, and history of
anticoagulant treatment were observed between two groups (P<0.0S). Multifactorial logistic regression analysis revealed independent
risk factors for HE in sICH patients, including the first CT examination time, homogeneity, history of anticoagulant medication,
volume, maximal diameter, hypodensity sign, island sign, satellite sign, and vortex sign (P<0.05). The AUCs for the constructed
clinical model, NCCT model, GCS model and nomogram model in predicting the occurrence of HE in sICH patients were 0.672,
0.706, 0.518 and 0.754, respectively. The nomogram model demonstrated higher accuracy, sensitivity, Jordon's index and AUC
compared with those in the clinical and NCTT models. Conclusions The first CT examination time, homogeneity, history of

anticoagulant treatment, volume, maximum diameter, hypodensity sign, island sign, satellite sign, and vortex sign are independent

predictors of early HE in sSICH patients. The nomogram model, constructed with the above parameters, demonstrated high predictive

efficacy for HE and holds potential for clinical application.
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Tab.1 Comparison of clinical data between two groups of sICH patients

i H HE % (n=62) NHE 4 (n=176) Yz P
PERI[51(%)] 0.528 0.467
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& 17(27.4) 57(32.4)
IR (%, xs) 60.1+12.1 59.7413.3 0.199 0.281
K CT KRR I [h, M(Q,, Q,)] 5.0(4.1,11.0) 6.0(4.0,16.0) 1.122 0.251
A CT KA it 8] (h, xs) 13.210+8.727 15.010+7.886 -1.504 0.079
3138 [ml/h, M(Q,, Q,)] 2.636(0.757, 5.894) 1.861(0.586, 5.313) -0.397 0.991
H AT [ml, M(Q,, Q)] 15.756(6.640, 29.468) 10.442(6.156, 34.270) -0.378 0.948
Wi H (mmHg, x:£5) 159.770+26.726 161.880+27.481 -0.521 0.735
&7k (mmHg, X+s) 92.390+16.318 92.810+17.591 -0.167 0.725
44 CT{H (HU, %+s) 64.556+5.887 63.616+6.7613 0.972 0.420
Fe KA (cm, xts) 3.970+1.591 3.708+1.471 1.182 0.333
1A (mmol /L, x+s) 7.557+2.540 7.151+2.526 1.086 0.405
BWNFEEIEU/L, M(Q, Q)] 22.350(14.775,31.275) 20.150(15.008, 30.400) 0.120 0.272
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= ML [ B1)(96)] 0.877 0.349
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el 45(72.6) 138(78.4)
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Tab.2 Multivariate logistic regression analysis on sSICH patients

between two groups

AR Wald P OR(95%CI)
AR 0.064  0.801 0.996(0.968~1.026)
NG 2 0.080 0777  0.997(0.975~1.019)
K CT KA if[a] 7446  0.006 1.043(1.012~1.076)
FHICTE 0.022  0.883 1.005(0.942~1.072)
IR AR 7.883 0005  4.403(1.564~12.392)
%0 4.804 0028  0.277(0.088~0.873)
GCS 47 0.008  0.931 0.993(0.850~1.161)
fR 1L o 0900 0343  0.653(0.270~1.577)
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TRAE 3.548  0.060 0.338(0.109~1.045)
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BE ML) e T 0.028  0.868  0.912(0.305~2.721)
NI 0012 0914 1.051(0.431~2.561)
A 0.013  0.908 1.000(1.000~1.000)
Lzl 2.040  0.153 0.483(0.178~1.311)
IR IR 0.145  0.703 1.173(0.516~2.670)
Wi e 0226  0.635 0.995(0.975~1.015)
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LA 5824 0016 1.000(1.000~1.000)
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HEIRAE 9.623 0002  5.330(1.852~15.343)
M2 A s 0.664 0415 1.482(0.576~3.816)
L 0.880  0.348 0.641(0.254~1.622)
W 0322 0570  1.879(0.213~16.589)
ThER B 0.009 0925  0.960(0.416~2.216)
o 2049 0152  4.985(0.744~0.849)
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Tab.3 Predictive performance of the nomogram model, the clinical model, and the imaging model in prediction of HE in sICH patients

A i HERREE (%)  BURREE(%)  FRSREE(%)  ZBIREL peiERE P AUC 95%CI

HILL K RBEAY 78.15 77.42 63.07 0.4049 0.0349 <0.0001 0.754 0.686~0.822
I RAS R 74.37 56.45 72.73 0.2918 0.0395 <0.0001 0.672 0.608~0.731
NCCT 77.73 69.35 63.64 0.3299 0.0406 <0.0001 0.706 0.644~0.763
GCSHR 73.59 70.97 34.66 0.0563 0.0433 0.663 0.518 0.453~0.583
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