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Color Doppler flow imaging and contrast-enhanced ultrasound in diagnosis of hepatic vascular anomalies
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[ABSTRACT] Objective: To summarize the major ultrasonic manifestations of various hepatic vascular anomaly(HVA), so as
to improve the ultrasonic diagnosis rate of HVA. Methods: The chief complaints. timing and mode of ultrasonic diagnosis of 18
patients with congenital HVA or post-liver transplantation HVA were retrospectively analyzed. Six of the 18 patients were
subjected to detailed analysis. The major ultrasonic manifestations of various HVA were observed and experience of ultrasonic
diagnosis was summarized. Results: The major vascular abnormalities in our group included hepatic vascular fistula (including
fistulas between artery and vein, artery and portal vein, portal vein and hepatic vein, also a complex fistula among artery, portal
vein and hepatic vein), portal aneurysm, congenital portal atresia and portal vein cavernous transformation; among which the
portal atresia and the complex hepatic fistula involving hepatic artery, hepatic vein and portal vein were rarely described in the
literature. Color Doppler ultrasound was the first choice for detection and diagnosis of HVA; contrast-enhanced ultrasound was
sensitive and specific in diagnosis of all vascular fistulas due to its ability to display homodynamic phase. Conclusion: The wide
application of Doppler and contrast-enhanced ultrasound examination improves the detection and diagnosis of HVA; diagnosis
should be made based on scientific diagnosis mode and precise diagnosis planning.

[KEY WORDS]| hepatic vascular fistula; portal atresia; portal venous aneurysm; cavernous portal vein portal vein cavernous
transformation; color Doppler ultrasonography; contrast-enhanced ultrasound
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Fig 1 Ultrasonograms of a complicated fistula involving hepatic artery, vein, and portal vein

A A cystic lesion communicating with both the branches of portal vein and hepatic artery at the right anterior lobe and close to the first hepatic

hilus(arrow) ; B: Bright mosaic color signals appearing at the cystic lesion on CDFI(arrow) ; C: The bright blue signal from middle hepatic vein ab-

normally communicating to the mosaic signal on CDFI(arrow) ; D: Elevated diastolic velocity and lowered systolic velocity with blur curve edge on

spectral Doppler sampling at the mosaic signal; E: The signal from portal vein remaining red but uneven and triphased; F:3D sonogram demon-

strating the volume spatial relation between portal vein(1), middle hepatic vein(2) and the mosaic signal representing A-P-V f{istula(3)
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Fig 2 Contrast-enhanced ultrasonograms of hepatic arteriovenous fistula

A: The dilated left hepatic duct with solid-like internal echoes due to bile sluge(arrow) ; B: Hyperechoes from contrasts of unknown appeared at

the right lobe after injection of SonoVue solution(arrow) ; C; Contrasts appeared in the middle hepatic vein and intrahepatic artery branches at the

15" second after injection of SonoVue(arrow)
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Fig 3 Ultrasonograms of venous aneurysm of portal trunk

A The anterior wall of portal trunk protrudes externally and a focal diverticulume-like is seen(arrow) ; B:Presence of blue-and-red dual color sig-

nal at the diverticulume-like lesion(arrow) ; C: An easy-understanding spatial relations between IVC(1), hepatic vein(2), portal trunk(3), ab-

dominal aortic aneurysm(4) and the aneurysm(5)
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Fig 4 Ultrasonograms of aneurysm-like focal portal dilatation
A: Asymmetric dilatation of portal vein right after the anastomotic stoma(arrow) ; B: The blue-and-red color signal of disturbance appeared at the portal dil-

atation; C: The spectrum with blur edge and unclear windows corresponding with disturbance flow
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Fig 5 Ultrasonograms of portal cavernous transformation
A:Portal trunk is filled with solid internal echoes and tortuous ductal appearance anterior to the portal trunk(arrow) ; B: Streak color signal passing through
and by the solid mass, the thrombus. The ductal structures anterior to the portal trunk is filled with red blood signal; C: Collateral branches of portal vein

on 3D sonogram; D;Massive red color signals anterior to the portal trunk on 3D sonogram(arrow)
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Fig 6 Ultrasonograms of portal atresia complicated with both superior and inferior mesenteric vein countercurrent

A'; Atresia of main portal vein(MPV) with diminishing portal vein lumen(arrow) ; B: CDFI discloses the portal vein flow spectrum from the abnormal duc-
tal structures; C:Demonstration of dilated SMV and SPV (arrows); D: Descending of tortuous IMV anterior and medial to the left kidney(arrow) ; E:
TRUS reveals gradual narrowing of IMV on entering the pelvis(arrow) ; F: Color signals from the tortuous IMV on CDFI; G:TRUS shows IMV commu-
nicated to the faveolate rectal submucosal venous plexus; H: Spectrum demonstrates the blood flow in the submucosal venous plexus has portal vein flow

characteristics
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