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The role of CEUS - PMFI in the early diagnosis of

middle hepatic vein thrombosis in a patient with multiple
cryptogenic abscesses: A case report

Abstract

Hepatic Vein Thrombosis (HVT) is a rare but clinically relevant
condition that can complicate hepatic pathologies and
contribute to high morbidity. A prompt detection is crucial
for therapeutic measures and prevent severe complications.
We present a case of a 58-year-old male with middle
hepatic vein thrombosis associated with cryptogenic hepatic
abscesses. Contrast-Enhanced Ultrasound (CEUS), combined
with Parametric Micro-Flow Imaging (PMFI), played a pivotal
role in the early detection of the thrombosis.
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Introduction

Hepatic Vein Thrombosis (HVT) is a diagnostic challenge that
can be life-threatening if not quickly identified. While most
commonly associated with neoplastic liver disease or Budd-Chi-
ari Syndrome [1], HVT may also occur in inflammatory settings,
including hepatic abscesses [2,3]. In these cases, early detec-
tion of thrombosis becomes critical, as it can influence both
prognosis and therapeutic strategy.

Contrast-enhanced Computed Tomography (CT) and Mag-
netic Resonance Imaging (MRI) have been considered standard
modalities for detecting liver vascular complications. However,
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Contrast-Enhanced Ultrasound (CEUS) [4], especially when inte-
grated with Parametric Micro-Flow Imaging (PMFI), offers the
unique advantage of real-time vascular evaluation. CEUS-PMFI
can detect subtle alterations in venous flow patterns, allowing
for early visualization of thrombotic processes, especially in pa-
tients with suspected hepatic involvement but equivocal find-
ings on standard ultrasound [5].

We describe the case of a patient with multiple cryptogenic
liver abscesses in whom CEUS-PMFI enabled the early detection
of middle hepatic vein thrombosis, allowing for prompt treat-
ment initiation and favorable outcome.



Gismondo-Velardi G

Case presentation

A 58-year-old male presented to the emergency department
with fever and right upper quadrant abdominal pain. Laborato-
ry analysis revealed leukocytosis (WBC 25,950/uL, neutrophils
20,120/uL) and elevated C-reactive protein (347 mg/L). Blood
cultures were negative.

First-line ultrasound examination showed multiple hepatic
lesions. The largest lesion in segment V appeared iso-hypoecho-
ic with heterogeneous and perilesional vascular signals. To bet-
ter Jazzolino Hospital, ASP Vibo Valentia, Italy characterize the
findings and evaluate potential vascular involvement, CEUS
with PMFI was performed.

CEUS demonstrated a centripetal enhancement of the main
lesion starting at 9 seconds post-contrast, with progressive fill-
ing up to 19 seconds. In the late arterial phase (25-30 s), early
washout and central necrotic areas were evident. During the
portal phase, additional lesions with peripheral enhancement
and necrotic centers were observed.

CEUS-PMFI revealed an absence of flow within the middle
hepatic vein and one collateral branch, indicating thrombosis.
These findings were later confirmed by contrast-enhanced CT
performed two days later. The patient was promptly started
on broad-spectrum antibiotics and supportive care. Follow-up
imaging showed clinical improvement and resolution of the
thrombus.

Figure 1: Ultrasound images showing largest lesion in segment
V, appeared heterogeneous and iso-hypoechoic with prominent
perilesional vascular signals on color Doppler.
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Figure 2: CEUS-PMFI post rcessed images demonstrate absence
of flow in the middle hepatic vein.
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Discussion

Thrombosis of the portal or hepatic veins can occur as a com-
plication of various underlying conditions, including hyperco-
agulable states, myeloproliferative disorders, inflammatory or
neoplastic diseases, portal hypertension, and therapeutic inter-
ventions such as percutaneous or endoscopic injections. These
potential risk factors should be taken into account when evalu-
ating patients with focal liver lesions and suspected hepatic vein
thrombosis.

PMFI is an advanced ultrasound technology that uses
post-processed color-coded visuals to show wash-in time.
It employs progressive frame accumulation, assigning each
pixel a specific color according to the moment the con-
trast agent reaches the target region—defined as the point
when pixel intensity exceeds a predetermined threshold.
PMFI enables precise mapping of the time at which microbub-
bles enter and transit through the area of interest. This allows
for comprehensive contrast-related information to be displayed
in a single, intuitive image [6].

CEUS is routinarely used to characterize liver lesions. How-
ever, recent literature [5] underscores its role in evaluating
hepatic venous flow, especially for patients needing rapid de-
cisions, such as those with sepsis and suspected liver vascular
involvement.

Hepatic abscesses often present with non-specific clinical
symptoms such as fever, abdominal pain, and nausea. An early
diagnosis represent a challenge in patients with vascular in-
volvement, such as hepatic vein thrombosis. A prompt and cor-
rect diagnosis is mandatory to prevent complications such as
hepatic infarction or sepsis [7,8].

This case demonstrates the potential of CEUS-PMFI in the
early detection of hepatic vein thrombosis and often under-
diagnosed. Color Doppler sonography plays a valuable role in
characterizing thrombi. However, it is important to note that
the sensitivity of this finding remains limited [9].

CEUS-PMFI enables high-resolution, motion-compensated
imaging of low-flow vessels. In this case, early identification of
hepatic vein thrombosis may have prevented further complica-
tions such as hepatic infarction or progression to Budd-Chiari-
like physiology. Moreover, real-time CEUS evaluation allowed
dynamic monitoring of lesion response during follow-up.

Conclusion

CEUS combined with PMFI enabled early diagnosis of hepatic
vein thrombosis in a patient with multiple cryptogenic hepatic
abscesses. CEUS-PMFI is useful not only for focal liver lesion
characterization but also for evaluation of vascular involvement
and permits a prompt and correct diagnosis which allows a cor-
rect therapy that improving the prognosis. The increasing use
of CEUS-PMFI improves diagnostic accuracy of vascular involve-
ment in hepatic pathologies.

References

1. Jansen HLA, et al. Budd-Chiari syndrome: A review by an expert
panel. J Hepatol. 2003.

2. Arya R, et al. Vascular complications of liver abscess: A literature
review. World J Meta-Anal. 2024.

3. Lee KH, et al. Hepatic attenuation differences with portal/he-
patic vein obstruction in abscess patients. AJR Am J Roentgenol.
2005

02



Claudon M, Dietrich CF, Choi BI, et al. Guidelines and good clini-
cal practice recommendations for contrast enhanced ultrasound
(CEUS) in the liver — update 2012. Ultraschall Med. 2013; 34:
11-29.

Naganuma H, Ishida H. Demonstration of Hepatic Vein Abnor-
malities Using Contrast-Enhanced Sonography in Liver Diseases.
Diagnostics. 2025.

Lim AKP, Patel N, Eckersley RJ, et al. Parametric imaging using
contrast-enhanced ultrasound: A new approach for assessing
tumor microvascular perfusion. Ultrasound Med Biol. 2015; 41:
685—693.

Annals of Case Reports and Medical Images

Barakate MS, Stephen MS, Waugh RC, et al. Pyogenic liver ab-
scess: a review of 10 years’ experience in management. HPB
(Oxford). 2001; 3: 245-250.

Alkofer B, Lepennec V, Chiche L. Hepatic infarction. J Visc Surg.
2013; 150: 19-28.

Rossi S, Rosa L, Ravetta V, Cascina A, Quaretti P, Azzaretti A, et
al. Contrast-enhanced versus conventional and color Doppler
sonography for the detection of thrombosis of the portal and
hepatic venous systems. AJR Am J Roentgenol. 2006; 186: 763-
73.

03



