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Clinical value of high frame rate contrast—enhanced ultrasound in
differentiating benign and malignant superficial lymph nodes

HAN Peng,ZHU Lianhua, FEI Xiang, LIANG Shuyuan, LUO Yukun
Department of Ultrasound Diagnosis, the First Medical Center, Chinese PLA General Hospital, Beijing 100853, China

ABSTRACT Objective To observe the enhanced uniformity and the perfusion direction of superficial lymph nodes by
high frame rate contrast—enhanced ultrasound, and to explore its clinical value in distinguishing benign and malignant lymph
nodes.Methods A total of 121 patients with superficial abnormal superficial lymph nodes were selected in our hospital (totally
121 lymph nodes) , according to the lymph node size, they were divided into 37 cases in group A (maximum diameter 0.5~1.0 cm) ,
56 cases in group B(maximum diameter>1.0~2.0 cm) and 28 cases in group C(maximum diameter>2.0 cm).Conventional frame
rate and high frame rate contrast—enhanced ultrasound were performed and the arterial phase images were obtained.Then the
microflow enhancement mode was activated to play and save dynamic images at 1/3~1/2 speed.The difference of enhancement
uniformity and perfusion direction of benign and malignant superficial lymph nodes in each group by two contrast frame rates was
analyzed.Receiver operating characteristic(ROC) curve was drawn to analyze the diagnostic efficiency of conventional frame rate
and high frame rate contrast—enhanced ultrasound in differentiating benign and malignant superficial lymph nodes with different
sizes. Results  There were significant differences in the enhancement uniformity between benign and malignant superficial

lymph nodes in 121 patients (both x’=14.546, both P<0.001).The perfusion direction of benign and malignant superficial lymph
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nodes was statistically significant between conventional frame rate and high frame rate contrast—enhanced ultrasound (*=5.160,

4.600, both P<0.05).In group C, there was a statistically significant difference in enhancement uniformity between benign and

malignant superficial lymph nodes (}*=9.614, P=0.002).There were significant differences in perfusion direction between benign

and malignant superficial lymph nodes with different size (all P<0.05).ROC curve analysis showed that the area under the curve

(AUC) of high frame rate contrast—enhanced ultrasound and conventional frame rate contrast—enhanced ultrasound in

differentiating benign and malignant superficial lymph nodes were 0.852 and 0.740, respectively , with statistical significance

(Z=2.640, P=0.008).The AUC of high frame rate contrast—enhanced ultrasound and conventional frame rate contrast—enhanced

ultrasound in groups A, B and C for differentiating benign and malignant superficial lymph nodes were 0.817 and 0.669,0.864 and
0.732,0.827 and 0.772, respectively.The AUC of the two frequencies in group A was statistically significant(Z=2.101,P=0.036) ,
while in group B and C had no statistically significant difference (Z=1.509,0.797,P=0.131,0.425).Conclusion The enhanced

uniformity and perfusion direction of benign and malignant superficial lymph nodes can be clearly demonstrated by high frame

rate contrast—enhanced ultrasound , which has a good value in differential diagnosis.
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