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Correlation analysis of carotid artery color Doppler flow imaging indices and transcranial Doppler ultrasound indices

KANG Qing-yun, SONG Zhi* , HUANG Xian, ZHENG Wen, HE Guo-hua
Department of Neurology, the Third Xiangya Hospital, Central South University, Changsha 410013, Hunan,China

[ Abstract] Objective To analyze the correlation of carotid artery color Doppler flow imaging (CDFID) indices and
transcranial Doppler ultrasound (TCD) indices. Methods  The clinical data of 118 hospitalized patients with ischemic
cerebrovascular diseases were included in the present study and all of them received CDFI and TCD examination. The patients
were divided into two groups according to presence of carotid plaque group; t-test was used to identify the correlation between
the presence of carotid plaque and TCD indices. Meanwhile, the patients were also divided into three groups according to the
quantity/distribution of plaque; one-way ANOVA(F-test) and student-Newman-Keuls were used to identify the correlation of
the quantity/distribution of plaque with TCD indices. The patients with carotid plaque were divided into three groups according
to the plaque texture; one-way ANOVA(F-test) and student-Newman-Keuls were used to identify the correlation of the quality
of plaque with TCD indices. Meanwhile, linear correlation was used to identify the correlation of the common carotid intimal-
medial thickness(CCA IMT) with TCD indices. Results The resistance index (RD , pulsatile index (PI) and ratio of peak systolic to
least diastolic flow velocity (S/D) of bilateral middle cerebral arteries and basal artery in patients with carotid plaque were significantly
higher than those in patients without carotid plaque( P<Z0. 05) ; other TCD indices including Vp, Vd. and Vm were not significantly
different. The quantity/distribution of plaque, the quality of plaque and CCA IMT were not correlated with TCD indices. Conclusion
No CDFT indices. except for the presence of carotid plaque, are correlated with TCD indices. Combined application of CDFI and TCD
indices can better reflect the structure and hemodynamic status of cerebral vessels.
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Tab 1 Comparison of TCD indices of cerebral vessels between patients with or without carotid plaque
(x=Es)
Ind Patients without carotid plaque (n=239) Patients with carotid plaque (n=79)
naex
LMCA RMCA BA LMCA RMCA BA

Vp v/(ecm =+ s~ 1) 95.3420.5 98.5432.2 62.2+18.6 101.3+28.8 101.3+23.1 65.6+22.9
Vd v/(cm s 1) 43.4410.6 44,9414, 3 29.5410.2 42.54+13.8 42,14+12.2 27.9410.7
Vm v/(cm+ s~ 1) 60.6+13.5 62.8420.0 40.4412.9 62.6+17.3 61.8+15.0 40.44+14.3
PI 0.8540.13 0.8540. 14 0.84+0.18 0.99+0.21" 0.96+£0.20" 0.94+0.21"
RI 0.5440.06 0.5440.06 0.5340.07 0.5940.08* 0.5840.08" 0.5740.07~
S/D 2.2240.32 2.20+0. 28 1.20+0.51 2.5140.55" 2.4840.51" 2.4140.51"

* P<C0. 05 vs patients without carotid plaque
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Tab 2 Correlation between quantity/distribution of plaque and TCD indices of LMCA, RMCA, and BA

(r*s)
Group v,/’(crr\ll? s b ‘zl//(cn\ll('i s D "u/(ct?l]r-ns D) PI RI S/D
LMCA
Without carotid plaque 95.3+20.6 43.4+10.6 60.7+£13.5 0.8540.13*4 0.5440.06"4 2.2240.32*4
Unilateral carotid plaque 100. 1+£26.7 40.4+13.1 60.4+16.9 1.0140.19 0.640.07 2.55+0.49
Bilateral carotid plaque 102.2+30. 2 43.6+14.3 63.8+17.7 0.98+0. 22 0.58+0.08 2.49+0.58
F 0.536 0.525 0.470 4.778 3.61 3.63
P =>0.05 =>0.05 =>0.05 <C0. 05 <C0. 05 <20. 05
RMCA
Without carotid plaque 98.5+32.3 44.9+14.3 62.8+20.0 0.8540.14*4 0.54+0. 06 2.2140.28*4
Unilateral carotid plaque 95.7+17.5 38.5+9.6 57.64+11.1 1.00+0. 22 0.5840.08 2.5640.58
Bilateral carotid plaque 104.2+25.3 44, 1+£13.1 64.1+16.4 0.94+0.19 2.44-+0.471 0.97+0. 28
F 0.948 1. 993 1. 270 4. 154 2.735 4. 286
P =>0.05 =>0.05 =>0.05 <20. 05 =>0.05 <20. 05
BA
Without carotid plaque 62.2+18.6 29.5+10.2 40.4412.9 0.8440.18*4 0.5340.07"4 1.20+0.51
Unilateral carotid plaque 58.8+18.2 24.9+8.9 36.2+11.6 0.95+0. 22 0.56+0.08 2.42+0.54
Bilateral carotid plaque 69.3+24.1 29.4+11.3 42.7+15.3 0.94+0. 20 0.57+0.75 2.4140.50
F 2.180 1.657 1.729 3.13 3.2 1.75
P =>0.05 =>0.05 =>0.05 <20. 05 <20. 05 =>0.05

* P<C0. 05 ws patients with unilateral carotid plaque,” P<C0. 05 ws patients with bilateral carotid plaque.

Unilateral carotid plaque(n=29) ; Bilateral carotid plaque(n=150)
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Tab 3 Correlation of plaque texture and TCD Unilateral carotid plaque of LMCA,RMCA, and BA
(x£s)
Group “U/(crIYI'J s™h) v/(canl s D "U/(cn\llins D) PI RI S/D
LMCA
Scler-plaque(n=43) 97.0+18.2 40.0413.9 59.1+17.2 0.9940. 22 0.5840.08 2.5240.54
Belt-plaque(n=15) 114.1£28.5 48.9412.1 70.7410.1 0.9240.11 0.5740. 059 2.3440. 26
Mixing-plaque(n=21) 101.2+£33.1 43.0414. 1 64.3416.4 1.0240. 25 0.6140.08 2.61140.69
F 1.742 2.098 2.41 0. 856 1.138 0.894
P =>0.05 =>0.05 =>0.05 =>0.05 =>0.05 =>0.05
RMCA
Scler-plaque(n=43) 101.7+21.3 42.4412.7 62.2414.7 0.9040. 23 0.5840.09 2.50740.56
Belt-plaque(n=15) 93.9+18.8 40.5+7.8 58.3+11.2 0.90-+0. 10 0.5640. 050 2.31+0.17
Mixing-plaque(n=21) 105.6+28.8 42.74+14.1 63.7418.13 0.9940. 21 0.5840.08 2.5540.54
F 0. 988 0.142 0.501 0.821 0.392 0.895
P =>0.05 =>0.05 =>0.05 =>0.05 =>0.05 =>0.05
BA
Scler-plaque(n=143) 62.44+20.9 26.9+9.5 38.7+13.0 0.92+0.19 0.5540.07 2.35+0.45
Belt-plaque(n=15) 63.8+E12.7 28.6+7.2 40.44+8.8 0.8840.13 0.5440.06 2.2540.28
Mixing-plaque(n=21) 73.8+30.6 29.3+14.38 44,1419.6 1.044+0. 25 0.6140.07 2.66740. 66
F 1.6 0.332 0.501 0.858 2.742 2.898
P =>0.05 =>0.05 =>0.05 =>0.05 =>0.05 =>0.05
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Tab 4 Correlation of left common carotid artery IMT with flow rates of LMCA,RMCA,BA and PI,RI and S/D

LMCA RMCA BA
Index
r P r P r P
Vpo/(em s 1) 0.038 =0. 05 0. 044 =>0. 05 0.101 =>0. 05
Vdo/(ecm e« s 1) 0.091 =>0.05 0.136 =>0.05 0.07 =>0.05
Vmv/(cm s 1) 0. 094 >0.05 0.088 =>0. 05 0.132 =>0. 05
PI 0. 001 =>0.05 0.131 =>0.05 0. 054 =>0.05
RI —0. 005 =>0.05 0.002 8 =>0.05 0.032 =>0.05
S/D 0. 008 >0.05 0.143 =>0.05 0.007 >0.05
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