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Contrast—enhanced ultrasound combined with micro—flow imaging in the
diagnosis of active bleeding from abdominal parenchymal organs :
a experimental study

HAN Peng, LIANG Shuyuan,ZHU Lianhua, JIANG Bo, FEI Xiang
Department of Ultrasound , General Hospital of China, Beijing 100853, China

ABSTRACT Objective To explore the value of contrast-enhanced ultrasound combined with micro—flow imaging
(referred to as joint imaging) in the diagnosis of active bleeding from abdominal parenchymal organs and the location of active
bleeding by establishing an externally active bleeding model.Methods Artificial blood vessels were designed by silicone tubes
(diameters of 0.5 mm and 1.0 mm) to establish two in vitro active bleeding models : (DThe tank model, where the free end of the
artificial blood vessel was placed into a water tank containing contrast agent to simulate the enhanced organ parenchyma.@The
tissue damage model, where a closed traumatic wound was established by a self~made small impactor in the selected area of the
isolated pig liver, and the free end of the artificial blood vessel was placed into the traumatic lesion to simulate the performance
of bleeding in the traumatic tissue.The contrast agent was injected using a syringe pump connected to the artificial blood vessel ,
and the flow rate was selected from a total of 20 flow rates within the range of 5~100 ml/h at an interval of 5 ml/h.The contrast

agent solution was injected through the syringe pump, contrast—enhanced ultrasound and joint imaging technology were activated
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for observation of diagnosis and location of active bleeding. Results

(D1n the tank model, the contrast—enhanced ultrasound

failed to diagnose active bleeding (0/40) , and the accuracy of joint imaging in diagnosing and locating active bleeding were both

62.50%(25/40).The diagnostic accuracy of joint imaging between the 0.5 mm and 1.0 mm diameter were 85.00% (17/20 ) and

40.00% (8/20) , respectively , and the difference was statistically significant ( y?=8.640 , P=0.03).@1In the tissue damage

model , the accuracy of contrast—enhanced ultrasound in diagnosing and locating active bleeding were 77.50% (31/40) and

62.50% (25/40) , respectively, and the difference was statistically significant (}*=19.355, P=0.000). The accuracy of joint

imaging in the diagnosis and location of active bleeding were both 90.00% (36/40) , which were higher than those of contrast—
enhanced ultrasound alone, and the differences were statistically significant ( x*=15.309, 7.407 , P=0.000,0.006).®1In the tank
and the tissue damage models, the accuracy of joint imaging in locating active bleeding were 62.50%(25/40) and 90.00%(36/40) ,

respectively, and the difference was statistically significant (y*=7.407, P=0.006).Conclusion The accuracy of the joint imaging

in the diagnosis of active bleeding is higher than that of contrast-enhanced ultrasound , and the judgment for the location of active

bleeding is better than contrast—enhanced ultrasound, which provides a certain theoretical basis for related animal experiments

and clinical research in the future.
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