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 There is still no finding available about malignant clinical course in patients with 

middle cerebral artery stroke. The aim of this study was to compare Doppler ultrasound findings in 

patients with malignant and non-malignant middle cerebral artery stroke in order to obtain its 

prognostic value in detecting malignant course. 

 This cross-sectional study was conducted on 40 patients with acute ischemic stroke in 

Shafa Hospital in Kerman, Iran, 2017. All patients were admitted within 24 hours of the onset of 

symptoms, and brain CT-scan was performed to confirm ischemic stroke. If more than 50% of the 

middle cerebral artery showed signs of hypo-density, it was considered as the massive MCA 

infarction (MMI), while others were excluded. In the first 24 hours, transcranial Doppler ultrasound 

was performed for all patients. Patients were then examined until discharge or death. In the case of 

fixed unilateral mydriasis in the clinical course or a displacement of more than 5 mm in septum 

pellucidum in the control CT-scan on days 3 to 7 (depending on the changes in the consciousness 

level), m-MCAI was diagnosed. Data were analyzed using SPSS. 

 In the malignant cases, the mean PSV and MFV in MCA in the contralateral side of the 

lesion were significantly higher than those in the non-malignant cases. A significant increase in 

mean PSV and MFV in ACA in the contralateral side of the lesion was found in the malignant cases 

compared to the non-malignant cases (P=0.01). Significant difference was observed in terms of 

mean RI of ICA of contralateral side of the lesion between malignant and non-malignant cases 

(P=0.02). 

 Our study showed increase in PSV and MFV in MCA and ACA in the contralateral 

side of the lesion in cases that lead to malignancy, which can be helpful in early identification of 

cases that advance to malignancy. 
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Doppler Ultrasound Findings 
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Table 1. The comparison of gender, history of disease, and side of lesion frequencies in the malignant and non-malignant MMI. 

  Stroke Malignancy   

  
Malignant 

N (%) 

Non-malignant 

N (%) 
Total P-value 

Gender 
Male 8 (40) 11(55) 19(47.5) 

0.342 
Female 12(60) (9(45) 21(52.5) 

Smoking 
Smoker 8(40) 3(15) 11 (27.5) 

0.077 
Non-smoker 12(60) 17(85) 29 (72.5) 

Hyperlipidemia 

hyperlipidemic 5 (25) 2(10) 7 (17.5) 

0.212 Non-

hyperlipidemic 
15 (75) 18(90) 33(82.5) 

Diabetes 
Diabetic 8 (40) 6(30) 14(35) 

0.507 
Non-diabetic 12 (60) 14(70) 26(65) 

Hypertension 
Hypertensive 9 (45) 9(45) 18(45) 

1 
Non-hypertensive 11 (55) 11(55) 22(55) 

Addiction 
Addict  (35) 9(45) 20(50) 

0.519 
Non-addict 13 (65) 11(55) 20(50) 

Side of lesion 
Right 11 (27.5) 14(35) 25(62.5) 

0.342 
Left 9 (22.5) 6(15) 15(37.5) 

 

Table 2. The comparison between PSV and MFV indices of intra- and extracranial arteries in the malignant and non-malignant MMI. 

  PSV MFV 

 Stroke Malignancy Mean (SD) Pv Mean (SD) P-value 

 

Affected_side_CCA 

 

Malignant 

 

45.2(14.75) 
 

0.79 

 

17.55(7.02) 
 

0.18 
Non-malignant 44(14.38) 15(4.75) 

Affected_side_ICA 

 

Malignant 

 
50.75(20.01) 0.20 

 
27.9(13.31 0.06 

Non-malignant 41.95(23.34) 19.95(12.22) 

Affected_side_MCA 

 

Malignant 

 

90.4(31.01) 0.22 

 

57.3(21.27) 0.43 

Non-malignant 78.65(28.38) 52.1(20.52) 

Affected_side_ACA 

 

Malignant 

 

79.85(26.83) 0.13 

 

46.65(20.1) 0.27 

Non-malignant 67.25(24.34) 39.65(19.67) 

Affected_side_PCA 

 

Malignant 

 

60.8(17.52) 0.82 

 

33.9(13.64) 0.89 

Non-malignant 59.15(27.67) 34.5(14.66) 

Affected_side_VA 

 

Malignant 

 

65.1(14.12) 0.89 

 

34.1(11.63) 0.84 

Non-malignant 66.05(27.96) 34.85(11.68) 

RI_BA 

 

Malignant 

 

64.85(17.85) 0.30 

 

37.7(13.45) 0.14 

Non-malignant 57.95(22.58) 31.35(13.72) 

Opposite_side_CCA 

 

Malignant 

 
50.9(15.57) 0.08 

 
20.05(6.43) 0.11 

Non-malignant 43.3(11.66) 17.1(4.89) 

Opposite_side_ICA 

 

Malignant 

 
44.55(11.39) 0.23 

 
25.35(7.13) 0.42 

Non-malignant 54.1(33.72) 22.55(13.74) 

Opposite_side _MCA 

 

Malignant 

 
96.5(28.86) 0.01 

 
61.05(17.43) 0.01 

Non-malignant 75.2(19.12) 48.8(12.67) 

 

Opposite_side _ACA 

 

Malignant 

 

78.9(26.08) 
 

0.01 

 

47(17.39) 
 

0.01 
Non-malignant 58.4(21.49) 33(17.46) 

Opposite_side _PCA 

 

Malignant 

 

56.2(19.23) 0.67 

 

32.05(12.4) 0.60 

Non-malignant 53.6(19.37) 29.75(15.13) 

Opposite_side _VA 

 

Malignant 

 

64(19.56) 0.85 

 

37.05(17.62) 
0.72 

Non-malignant 65.25(24.01) 35.4(11.31)  
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Table 3. The comparison between PI and RI indices of intra- and extracrania arteries in the malignant and nonmalignant MMI. 

  PI RI  

 Stroke Malignancy Mean (SD) P-value Mean (SD) P-value 

 

Affected_side_CCA 

 

Malignant 

 

2.55(1.04) 0.90 

 

0.87(0.12) 0.30 

Non-malignant 2.59(1.34) 0.98(0.43) 

Affected_side_ICA 

 

Malignant 

 

1.43(0.44) 0.06 

 

0.72(0.12) 0.11 

Non-malignant 1.94(1.09) 0.79(0.15) 

Affected_side_MCA 

 

Malignant 

 

1.01(0.26) 0.76 

 

0.62(0.1) 0.80 

Non-malignant 1.04(0.3) 0.63(0.1) 

Affected_side_ACA 

 

Malignant 

 

1.31(0.57) 0.42 

 

0.7(0.15) 0.34 

Non-malignant 1.51(0.9) 0.75(0.16) 

Affected_side_PCA 

 

Malignant 

 

1.48(0.71) 0.28 

 

0.73(0.16) 0.70 

Non-malignant 1.28(0.44) 0.71(0.13) 

Affected_side_VA 

 

Malignant 

 
1.49(0.7) 0.62 

 
0.7(0.15) 0.86 

Non-malignant 1.38(0.63) 0.7(0.13) 

RI_BA 

 

Malignant 

 
1.31(0.58) 0.35 

 
0.7(0.13) 0.09 

Non-malignant 1.51(0.72) 0.78(0.18) 

Opposite_side_CCA 

 

Malignant 

 

2.28(0.85) 0.52 

 

0.96(0.46) 0.39 

Non-malignant 2.11(0.8) 0.87(0.11) 

Opposite_side_ICA 

 

Malignant 

 

1.35(0.44) 0.08 

 

0.7(0.1) 0.02 

Non-malignant 1.94(1.45) 0.79(0.15) 

Opposite_side _MCA 

 

Malignant 

 

0.98(0.21) 0.53 

 

0.61(0.08) 0.95 

Non-malignant 1.1(0.89) 0.61(0.11) 

Opposite_side _ACA 

 

Malignant 

 

1.24(0.43) 0.12 

 

0.69(0.13) 0.16 

Non-malignant 1.55(0.77) 0.76(0.17) 

Opposite_side _PCA 

 

Malignant 

 
1.35(0.44) 0.24 

 
0.76(0.15) 0.86 

Non-malignant 1.59(0.77) 0.77(0.16) 

Opposite_side _VA 

 

Malignant 

 
1.24(0.52) 0.42 

 
0.67(0.12) 0.62 

Non-malignant 1.4(0.713) 0.69(0.15) 

 

Discussion 
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