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Abstract
Background: In this article, we highlight the importance of utilizing multiple imaging modalities, including CT, MRI, and 

abdominal Doppler ultrasound, to accurately differentiate between atypical liver hemangiomas (LH) and metastases. 
Case report:  We introduce a 57-year-old male patient who presented with severe abdominal pain. Initial CT scan findings 

showed hypodense liver lesions and a well-defined hypodense mass in the sub-diaphragmatic region, raising suspicion for 
metastatic liver lesions, and prompting further evaluation. To differentiate between atypical hemangiomas and metastases, an MRI 
scan was performed, revealing a hyperintense signal on T2-weighted images and a hypointense signal on T1-weighted images, 
consistent with the characteristics of LH. These characteristic signal intensities aided in ruling out metastatic liver lesions, which 
typically present with a more solid and homogeneous appearance. Contrast-enhanced MRI played a crucial role in confirming the 
diagnosis. The liver lesions demonstrated moderate vascularization during the early phase of contrast enhancement, followed by 
progressive centripetal filling during the portal venous and delayed phases. This enhancement pattern is consistent with the slow 
flow within the dilated vascular spaces of liver hemangiomas. The lesion in the right liver lobe is almost completely filled with 
contrast, further supporting the diagnosis of hemangioma. Abdominal Doppler ultrasound can provide additional information 
regarding the vascularity of liver lesions. In this case, the Doppler examination likely helped to further confirm the presence of a 
hemangioma, as these lesions typically demonstrate increased vascularity compared to metastatic lesions.

Conclusion: The comprehensive imaging evaluation utilizing CT, MRI, and abdominal Doppler ultrasound allowed for the 
confident differentiation of atypical liver hemangiomas from metastatic liver lesions in this case. This emphasizes the importance 
of a multimodal imaging approach in cases of liver lesions with overlapping features, leading to improved patient management 
and outcomes.(International Journal of Biomedicine. 2023;13(3):165-168.)
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Introduction
Liver hemangiomas (LH) are the most common benign 

tumors, often discovered accidentally during routine checkups. 
These lesions present abnormal proliferation of blood vessels, 
varying in size, and are typically solitary, although multiple 
hemangiomas can be present in a few cases.(1)

Most LH are asymptomatic and do not require any 
treatment. However, larger hemangiomas may cause symptoms 

such as pain or discomfort in the upper abdomen, especially 
when compressing tissues nearby.(2,3)

Imaging plays a crucial role in the diagnosis of LH.  
Ultrasound is often the initial imaging modality, providing 
valuable information regarding the lesion’s size, location, 
and vascularity. However, more definitive and accurate 
characterization of LH is achieved through cross-sectional 
imaging techniques such as computed tomography (CT) and 
magnetic resonance imaging (MRI).(4-6)

MRI, in particular, is highly sensitive and specific for 
detecting LH. T1-weighted images typically demonstrate 
a hyperintense signal, whereas T2-weighted images show 
a heterogeneous, hypointense to hyperintense signal. 
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Gadolinium-based contrast agents can be used to further 
enhance the visualization of LH, with rapid enhancement 
during the arterial phase and progressive centripetal filling 
during the portal venous and delayed phases. This enhancement 
pattern results from the slow flow within the dilated vascular 
spaces of the hemangioma.

LH typically display a characteristic “cavernous” 
appearance on MRI, with a tangled network of thin-walled 
blood vessels. This can be visualized as areas of high signal 
intensity on T2-weighted images.(5,6) Metastases, on the other 
hand, often present with a more solid and homogeneous 
appearance. This discrepancy in internal architecture can 
contribute to the differentiation between LH and metastases.(7)

In contrast, metastatic liver lesions often exhibit a 
different enhancement pattern, with variable enhancement 
during different phases depending on the primary tumor type. 
This disparity in enhancement patterns can be valuable in 
differentiating LH from metastases.(7) Yet clinical correlation, 
including the patient’s medical history and the presence of 
primary tumors, provides valuable information to aid in the 
differentiation process.

MRI’s ability to capture the characteristic enhancement 
patterns, assess the internal architecture, and evaluate the 
signal intensity characteristics of liver lesions makes it 
a valuable imaging modality in differentiating LH from 
metastases. The combination of these features with clinical 
correlation enhances the accuracy of diagnosis and facilitates 
appropriate treatment planning for patients.(8)

Case Presentation 
We hereby present the case of a 57-year-old male who 

presented with severe abdominal pain. He is an active smoker, 
previously diagnosed with peptic ulcers and chronic gastritis. 

Initially, the patient underwent a CT scan (Fig.1-3), 
where the liver presented with a homogenous hypodense 
lesion in the VII-VIII segment, measuring 3.5×2.5×3 cm, 
which discretely imbibes contrast but does not homogenate it 
in the late phase. Another similar hypodense lesion was also 
found on the IV segment. The stomach was presented with 
thickened walls. In the sub-diaphragmatic region, between the 
small stomach curve and the left lobe of the liver and pancreas, 
there was a hypodense, well-defined mass measuring 5.5×4×6 
cm. There were also pre-aortal lymph nodes measuring 1 0mm 
and advanced left lumbar spine scoliosis.

Afterward, a gastroscopy revealed hyperemic stomach 
walls, leading to a diagnosis of chronic gastritis and peptic 
ulcer. The patient was treated with proton pump inhibitors and 
sucralfate for three weeks.

An MRI scan (Fig.4-8) was performed to further 
define the aforementioned findings and differentiate whether 
liver lesions were atypical hemangiomas or metastasis. The 
left liver lobe presented with a 49×62 mm lesion with a 
hyperintense signal on T2 and hypointense in T1 sequences. 
A small lesion was presented on the right lobe measuring 
30×14 mm, with the same MRI characteristics as the previous 
one. After intravenous contrast application, the lesion showed 
moderate vascularization in the early phase. In contrast, in 
the later phase, the lesion in the right liver lobe was almost 
completely filled with contrast, while in the left lobe, there 
was centripetal imbibition suggesting hemangioma. 

Additionally, an abdominal echo-Doppler examination 
was conducted to reaffirm the diagnosis of atypical 
hemangioma.

Fig. 1. Left image: Native CT scan showing hypodense lesions 
on the left and right liver lobes. Right image: After intravenous 
contrast application, there is no pathological contrast 
concentration in the arterial phase.

Fig. 2. Left image: After intravenous contrast application, 
there is no pathological contrast concentration in the arterial 
phase. Right image: Venous phase without pathological contrast 
concentration too. 

Fig. 3. Left image: Native CT. Right image: Post-contrast CT. 

Fig. 4. T2 sequences revealing hyperintense lesions on left and 
right liver lobes. 
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Discussion
LH pose diagnostic challenges due to their appearance 

and potential overlap with metastatic lesions. In this case 
report, our 57-year-old male patient presented with severe 
abdominal pain. Initial CT scan findings showed hypodense 
liver lesions in segments IV and VII-VIII, as well as a well-
defined hypodense mass in the sub-diaphragmatic region. 

These findings raised suspicion for metastatic liver lesions, 
prompting further evaluation.(9)

To differentiate between atypical hemangiomas and 
metastases, an MRI scan was performed. In this case, the 
MRI scan revealed a hyperintense signal on T2-weighted 
images and a hypointense signal on T1-weighted images, 
consistent with the characteristics of LH. These characteristic 
signal intensities aided in ruling out metastatic liver lesions, 
which typically present with a more solid and homogeneous 
appearance.(9,10)

Furthermore, contrast-enhanced MRI played a 
crucial role in confirming the diagnosis. The liver lesions 
demonstrated moderate vascularization during the early phase 
of contrast enhancement, followed by progressive centripetal 
filling during the portal venous and delayed phases. This 
enhancement pattern is consistent with the slow flow within 
the dilated vascular spaces of LH. The lesion in the right 
liver lobe is almost completely filled with contrast, further 
supporting the diagnosis of hemangioma.(10,11)

Abdominal Doppler ultrasound can provide additional 
information regarding the vascularity of liver lesions. In this 
case, the Doppler examination likely helped to further confirm 
the presence of a hemangioma, as these lesions typically 
demonstrate increased vascularity compared to metastatic 
lesions.(10)

Overall, this case report highlights the importance of 
utilizing multiple imaging modalities, including CT, MRI, 
and abdominal Doppler ultrasound, to accurately differentiate 
between LH and metastases.(11-14) The characteristic MRI 
findings, such as the hyperintense signal on T2-weighted 
images and the dynamic contrast enhancement pattern, 
were instrumental in ruling out metastatic liver lesions and 
confirming the diagnosis of atypical hemangiomas. This 
case emphasizes the value of MRI as a reliable imaging tool 
for detecting and characterizing LH, aiding in appropriate 
treatment planning and management decisions for patients.(9-11)

Conclusion
This case report emphasizes the importance of employing 

a multimodal imaging approach for the accurate diagnosis and 
differentiation of LH from metastatic liver lesions. The initial 
CT scan findings raised suspicion for metastatic liver lesions 
due to the presence of hypodense liver lesions in multiple 
segments and a well-defined sub-diaphragmatic mass. 
However, the subsequent MRI scan was pivotal in confirming 
the diagnosis of atypical hemangiomas. Furthermore, the 
additional use of abdominal echo-Doppler examination helped 
to confirm the diagnosis by revealing increased vascularity in 
the liver lesions, a characteristic feature of hemangiomas.

This case highlights the crucial role of MRI, with its 
excellent soft tissue contrast, in detecting and characterizing 
LH. By providing detailed information on signal intensity, 
and enhancement patterns, MRI aids in distinguishing 
hemangiomas from metastatic liver lesions, leading to accurate 
diagnosis and appropriate treatment planning.

In summary, the comprehensive imaging evaluation 
utilizing CT, MRI, and abdominal Doppler ultrasound allowed 

Fig. 5. DWI sequences revealing restricted diffusion hyperintense 
lesions on left and right liver lobes.

Fig. 6. In dynamic post-contrast T1 sequence, lesions appear with 
hypointensity.

Fig. 7. After intravenous contrast application on the WFS 
sequence, there are discrete signs of contrast concentration of the 
lesion. 

Fig. 8. The pre-dynamic sequence, 30 minutes after intravenous 
contrast application, showed that the right liver lobe lesion is 
almost homogenized. In contrast, the left lobe lesion shows a 
progressive centripetal typical for hemangioma.
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for the confident differentiation of atypical LH from metastatic 
liver lesions in this case. This emphasizes the importance of 
a multimodal imaging approach in cases of liver lesions with 
overlapping features, leading to improved patient management 
and outcomes.
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