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Abstract: [ Objective] To explore the application of hypodensities on computed tomography (CT) and the spot sign on
CT angiography (CTA) in predicting hematoma expansion in patients with acute intracerebral hemorrhage.[ Methods] A to-
tal of 232 patients with acute intracerebral hemorrhage were retrospectively analyzed. All the patients were divided into he-
matoma expansion group (62) and hematoma non—expansion group (170). All patients were examined with CT and CT an-
giography within 24 hours after onset to determine the volume, and reexamined with CT to determine whether hematoma ex-
pansion occurred. General clinical and imaging data of all patients were collected. Univariate survival analysis, Logistic re-
gression analysis and ROC curve were carried out to compare the diagnostic value of hypodensities on CT and the spot sign
on CTA in predicting hematoma expansion in patients with acute intracerebral hemorrhage. [ Results] Univariate survival
analysis showed the GCS score, initial CT time, spot sign and hypodensities were significantly different between the two

groups (P values are 0.003, 0.012, <0.001, 0.001, respectively). Logistic regression analysis showed the initial CT
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time, spot sign and hypodensities were significantly different between the two groups (P<0.05). The area under ROC

curve of spot sign, hypodensities, spot sign combined with hypodensities were respectively 0.669, 0.606, 0.726; The sen-

sitivity and specificity of spot sign, hypodensities, spot sign combined with hypodensities were 41.9% and 91.8%, 93.5%

and 27.6%, 95.2% and 27.6%, respectively. [ Conclusions] The spot sign and hypodensities are independent risk factors

for hematoma enlargement. The hypodensities shows a higher sensitivity, the spot sign shows a higher specificity, and the

prediction ability of spot sign combined with hypodensities is better than that of alternatively single sign.

Key words: spontaneous cerebral hemorrhage ; hematoma expansion; hypodensities; spot sign
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A-D: A 53-year—old male patient suffered from headache for 3 h and ICH in the left basal ganglia. A: The first head CT scan showed a hemorrhage

volume of approximately 15 mL; B: Head CT scan was reexamined 2 h later revealed a hemorrhage volume of roughly 65 mL; C-D: Positive “spot sign”

detected by CTA.

1 ZAMERTXE LMK I EER CTH AL E &K
Fig.1 The axial CT images of ICH in the left basal ganglia

A-D: Four categories of imaging manifestations of hypodensity sign. A: Slight hypodensity, CT value was approximately 20~50 HU, with clear mar-

gin seen in hypodensity region; B: Slight hypodensity, CT value was approximately 20~50 HU, with unclear margin seen in hypodensity region; C: Signif-

icant hypodensity, CT value approximately equivalent to water-like density. D: Significant hypodensity, CT value equivalent to waterlike density, with

stratified shadow.

E2 REZEEE4FHRIFER

Fig. 2 Four categories of imaging manifestations of hypodensity sign
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Table 1 clinical and imaging data of the two groups

[(Z+s), M (P~P,),n(%)]

Hematoma expansion

Hematoma non—ex-

Variables N=232 group(n=62)  pansion group(n=170) X P
Agelyears 55+ 13 55+ 12 55+ 13 -0.300  0.765
Male 167(72.0) 44(71.0) 123(72.4)

Female 65(28.0) 18(29.0) 47(27.6) 0083 089
Hypertension 205(88.4) 55(88.7) 150(88.2) 0.000  0.992
Diabetes 35(15.1) 12(19.4) 23(13.5) 1.165  0.280
SBP/mmHg 167427 165 + 25 167 28 -0.676  0.500
Initial hematoma volume/mL 10.86(5.36~19.80)  12.00(6.79~19.12)  10.05(5.00~20.00)  0.759  0.448
INR 1.03(0.97~1.09) 1.03(0.96~1.12) 1.03(0.97~1.08) -0417 0677
Ser 76(62~91) 77(64~88) 75(62~92) 0259  0.796
GCS score 14(11~15) 13(10~15) 14(12~15) -2.939  0.003
Initial CT time/h 3.0(2.0~6.0) 3.0(1.9~5.3) 4.0(2.9~6.0) -2512 0012
Cerebral hernia 71(30.6) 20(32.3) 51(30.0) 0.109  0.741
Broken into ventricle 72(31.0) 18(29.0) 54(31.8) 0.158  0.691
Hematoma morphology regular 93(40.1) 25(40.3) 68(40.0) 0.002  0.965
Spot sign 40(17.2) 26(41.9) 14(8.2) 36.160  <0.001
Hypodensities 181(78.0) 58 (93.5) 123 (72.4) 11900  0.001

SBP: systolic blood pressure; Scr:

serum creatinine.
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Table 2 Logistic regression analysis for hematoma enlargement

Variable b S, Wald P OR 95%C1
Initial CT time -0.134 0.067 3.942 0.047 0.875 (0.766,0.998)
Spot sign 1.802 0.388 21.527 0.000 6.062 (2.831,12.977)
Hypodensities 1317 0.563 5.478 0.019 3.732 (1.239,11.241)

R3 BEAMES{REEETN MY XH ROC i 2 4HHE

Table 3 ROC curve characteristics of spot sign and hypodensities for the prediction of hematoma enlargement in early

stage of spontaneous cerebral hemorrhage

Sign AUC SE P 95% CI
Spot sign 0.669 0.044 0.000 (0.583, 0.754)
Hypodensities 0.606 0.039 0.014 (0.530, 0.682)
Spot sign combined with hypodensities 0.726 0.038 0.000 (0.652, 0.800)

SE: standard error.

R4 FRESETEERNMAT KSR SRS ERE

Table 4 The sensitivity, specificity and accuracy of spot sign and hypodensities for the prediction of hematoma

enlargement in early stage of spontaneous cerebral hemorrhage (%)
Sign Sensitivity Specificity PPV NPV
Spot sign 41.9 91.8 65.0 81.3
Hypodensities 93.5 27.6 28.9 92.3
Spot sign combined with hypodensities 95.2 27.6 64.1 80.7

PPV : positive predictive value, NPV : negative predictive value.
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Fig.3 ROC curve of spot sign, hypodensities, spot sign
combined with hypodensities for the prediction of hemato-
ma enlargement in early stage of spontaneous cerebral

hemorrhage
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