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ABSTRACT

Objective To explore the electronic computed tomography (CT) signs, parameter manifestations, and
related influencing factors of hematoma enlargement (HE) in patients with intracerebral hemorrhage
(ICH), and construct a model. Methods The clinical data of 124 patients with ICH who received
treatment at Qianjiang Central Hospital of Hubei Province from January 2020 to January 2023 were
retrospectively analyzed. Patients with HE were included in the HE group (59 cases), while patients
without HE were included in the non HE group (65 cases). The general data, CT signs and parameter
manifestations of the two groups were compared, and the risk factors of HE in patients with ICH were
analyzed by multivariate Logistic regression analysis. The prediction model was constructed, and
the predictive value for HE in patients with ICH were analyzed by receiver operating characteristic
(ROC). Results The scores of the Glasgow Coma Scale (GCS) in the enlarged hematoma group were
lower than in the without enlarged hematoma group. The difference of baseline hematoma volume,
level of whole blood NPR were higher than those in the without expanded hematoma group . Initial
hematoma volume, high and low density difference were larger than those in the without expanded
hematoma group; The proportion of patients with island sign, vortex sign, black hole sign, mixed sign
and combined sign in the enlarged hematoma group were 40.68%, 44.07%, 35.59%, 52.54% and
83.05%, respectively, which were higher than 7.69%, 7.69%, 4.62%, 9.23% and 20.00% in the without
expanded hematoma group (P<0.05). The results of multivariate Logistic regression analysis showed
that the independent risk factors of HE in patients with ICH included high level of whole blood NPR
, large volume of initially diagnosed hematoma, large density contrast between high and low, island
sign, whirlpool sign, black hole sign, mixed sign and combined sign (OR=1.575, 2.406, 1.408, 1.929,
2.713, 2.784, 2.195, 2.633, 2.633, P<0.05). The regression equation model was constructed: logit (P)
=-8.983+ level of whole blood NPR x0.454+ newly diagnosed hematoma volume x0.878+ high-low
density difference x0.342+ group island sign x0.657+ vortex sign x0.998+ black hole sign x1.024+
mixed sign x0.786+ combined sign x0.968. ROC curve showed that when logit (P) >12.41, the area
under the curve (AUC) value was 0.824, 95%Cl was 0.746~0.887, x 2 was 8.848, the diagnostic
sensitivity was 79.66%, and the specificity was 73.85%. Conclusion CT signs and parameters of
patients with ICH were closely related to the expansion of hematoma. the independent risk factors
of HE in patients with ICH included high level of whole blood NPR, large volume of initially diagnosed
hematoma, large density contrast between high and low, island sign, whirlpool sign, black hole sign,
mixed sign and combined sign. The prediction model had high predictive value. Clinical assessment
should be conducted as soon as possible combined with the above conditions, and targeted
intervention measures should be given. It was helpful to prevent the risk of HE in patients with ICH.
Keywords: Intracerebral Hemorrhage; Hematoma Enlargement; Electronic Computed Tomography;
Symptoms; Parameter Performance; Influencing Factors; Prediction Model
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