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benign or malignant feature of the nodules.

Thirty-one out of 67 benign nodules (46.3%) 
and 2 out of 18 malignant (11.1%) had peripheral 
vascularization. The difference was statistically sig-
nificant: X2=5.9, p<0.01. We thus found that periphe
ral vascularization is a feature of a benign nodule 
with high specificity (16/18=0.88) but low sensitivity 
(31/67=0.46).

Twenty out of 67 benign (29.8%) nodules and 
12 out of 18 malignant ones (66.6%) had central 
vascularity. The difference was statistically signifi-
cant: x2=6.6 p<0.01. We thus found that central 
vascularization of a nodule is a feature of malignancy 
with medium specificity (47/67=0.70) and sensitivity 
(12/18=0.66) (Tables 4 & 5, Figure 6). 

Figure 6. Frequency (%) of the various vascular patterns in be-
nign and malignant nodules.

Figure 5. Frequency (%) of the various vascular patterns of the 
nodules according to their size.
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Table 5. Sensitivity analysis of malignant and benign feature of the nodules according to their vascular patterns.
Central vascularization Peripheral vaslularization Without vascularization

P value <0.01 <0.01 p>0.1
Sensitivity 0.66 0.46 0.23
Specificity 0.70 0.88 0.77
Positive predictive value 0.37 0.93 0.80
Negative p.v. 0.11 0.69 0.36
Relative risk 4.7 6.8 1.09

DISCUSSION

During the past decade the application of CFD 
sonography has greatly increased in the differential 
diagnosis of benign and malignant tumors. This is be-
cause malignant tumors usually present with higher 
vascularization than benign ones. CFDS, based on 
the Doppler phenomenon, calculates the difference 
in the frequency of emission and reception of an 
ultrasound beam reflecting the moving blood cells 
inside the vessels and providing color images of the 
vessels on a gray scale image. It also provides flow 
information including the maximum blood velocity 
and the resistance index. Certain authors therefore 
propose the use of the power Doppler, a color flow 

Table 4. Vascular patterns of benign and malignant nodules.

Nodules	 Central vascularization	 Peripheral vascularization	 Without vascularization	 Total
	 n (%)	 n (%)	 	 n

Benign	 20 (29,85)	 31 (46,26)	 16 (23,88)	 67
Malignant	 12 (66,66)	 2 (11,11)	 4 (22,22)	 18
P value	 <0.01	 <0.01	 >0,1	 85

Peripheral Central  
Vascularization

Absent

Vascularization
Central Peripheral Absent

 Bening nodule

 Malignant nodule




