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Learning Objectives

u Review the differential diagnosis for benign liver lesions

u Outline the radiographic and clinical features of benign solid liver lesions

u Discuss management strategies for benign solid liver lesions



A typical month in liver lesion clinic…

u 70 year old woman with hepatitis B core AB total positive  only with ultrasound showing 9 
cm hepatic cysts in the right lobe 

u 58 year old man with hyperlipidemia and BMI 28 with a 10 cm right sided hyperechoic
lesion on ultrasound

u 28 year old pregnant patient with a 9 cm left sided solid lesion and multiple > 5 cm right 
sided lesions on US

u 32 year old with a 6 cm right sided lesion found incidentally on pelvic US
u 48 year old male body builder with 2 months of abdominal pain with US showing a 4 cm 

right sided solid lesion
u 55 year obese woman with diabetes with a 3 cm right sided solid lesion on US
u 60 year old man with aviremic hepatitis C related cirrhosis with a new 5 cm liver lesion on 

US
u 45 year old woman with chronic hepatitis B with a new liver lesion by US



Benign Liver Lesion Differential

Cystic Lesions Solid Lesions (Arterial Enhancing)
Hepatic Cysts Hemangioma
Mucinous Cystic Neoplasm (MCN) 
(Cystadenoma)

Focal Nodular Hyperplasia

Echinococcus Adenoma
Hepatic Abscess Focal Fatty Lesions

EASL Clinical Practice Guidelines on the management of benign liver tumours. J of Hepatology 2016: 65:386-389



Case 1

58 year old man with hyperlipidemia and BMI 30 with 
a 4 cm right sided hyperechoic lesion on ultrasound 

which is arterial enhancing on MRI with centripetal fill in on delayed phase



Hepatic Hemangioma

u Most common benign solid liver lesion present in 0.4-20% of the population
u Pathophysiology: non epithelial lesion with microscopic cavernous vascular spaces
u On ultrasound usually hyperechoic
u Best diagnostic test is MRI (90% Sn/Sp)

u Radiographically classical peripheral enhancement with centripetal fill in
u Often see “atypical hemangiomas” where diagnosis is more challenging

u Lesions less than 2 cm have variable filling patterns

u They do not rupture
u No malignant transformation
u Giant hemangiomas (> 10 cm) can have an inflammatory syndrome and coagulopathy 

(Kasabach-Merritt syndrome)
u Can continue birth control and can get pregnant
u Surveillance is not required in radiographically classical lesions
u Surgical Intervention rarely required



Giant Hepatic Hemangioma



Quantifying Hemangioma Growth

u Retrospective analysis of 162 hemangiomas followed with cross-sectional 
imaging in Wisconsin from 1997-2007

u Initial size was 3.2, median age around 50, 3:1 female to male

u 39% of lesions grew 5% in size (.3 mm/yr)

u 45% of lesions grew > 5% in size (2 mm/yr, 17% volume)

u Those lesions > 5 cm were more likely to grow (3.7 mm/year)

Hasan, H JAMA Surgery 2014; 149 (12):1266



Case 2

Arterial phase Portovenous phase Hepatobiliary phase with
Eovist Retention

Images courtesy of Ricky Tong, MD CPMC

32 year old with a 6 cm right sided lesion found incidentally



Focal Nodular Hyperplasia

u Second most common benign liver lesion present in 0.4-3% of the population with Female preponderance 9:1

u Pathophysiology: regenerative response with disordered cell arrangement around an anomalous artery
u Can be multiple in 20-30% of cases

u On ultrasound they are rarely hyperechoic
u Diagnosis with MRI with Eovist (Sn/Sp 90%): retention highly specific and a  T2 hyperintense central scar

u Caveat: Inflammatory adenomas can also take up eovist

u Rupture is rare
u No malignant transformation

u Can continue OCPS 
u Biopsy may be required for indeterminant lesion and when adenoma is in differential

u Histology shows map like pattern of glutamine synthase expression
u Once diagnosis established surveillance is not required

u Surgical removal is rarely required.
u Intervention is usually due to inability to distinguish between adenoma; young woman’s desire to remove so as not to think 

about it during future pregnancy; occasionally due to abdominal pain



Focal Nodular Hyperplasia Growth

u Natural history study of 34 biopsy proven FNH followed  by US every 6-12 
months for median for 42 months

u 70 % remained stable

u 3% progressed

u 26% regressed
u 18% disappeared

Kuo, YH J Lcin US 2009; 37(3)



Case 3

32 year old had a 6.5 cm right sided arterially enhancing lesion with 
mild abdominal pain and bloating who is interested in getting pregnant



Hepatic Adenoma

Arterial phase Portovenous phase Hepatobiliary phase
No Eovist Retention

Images courtesy of Ricky Tong, MD CPMC



Hepatic Adenoma

u Less common than FNH, also with female predominance 10:1
u Pathophysiology: clonal benign hepatocyte proliferation
u On cross sectional imaging: arterial enhancing lesion, can have intralesional fat, can have 

washout. MRI is the imaging modality of choice.
u Strong association with oral contraceptive use (30-40 fold increase)
u Management includes stopping OCPS and anabolic steroids, encouraging weight loss

u Often regresses with OCP discontinuation within 6-12 months

u Can grow in pregnancy and should be monitored with US every 6-12 weeks
u Up to 25% risk of rupture in lesions > 5 cm
u 5% risk of malignant transformation

u 9% of 165 resected adenomas had foci of cancer; 6% had dysplasia, 164/165 were > 5 cm but be 
wary of selection bias

u Surgery recommended for lesions > 5 cm; any beta catenin positive lesion; any lesion in a man; if 
planning to get pregnant and lesion > 5 cm

u Monitoring every 6 months and once stable over 12-24 months*, then yearly imaging
ACG Clinical Guideline: The Diagnosis and Management of Focal Liver Lesions Am J Gastro 2014: 109
EASL Clinical Practice Guidelines on the management of benign liver tumours. J of Hepatology 2016: 65



Can Biopsy Risk Stratify for Outcome?

Vedie, AL, et al. Hepatic Oncology 2018



UNOS Criteria for Listing for Hepatic Adenomatosis

u Hepatic adenomatosis is defined as multiple lesions (between 3 and > 10)
u Orthotopic liver transplantation for hepatic adenomatosis remains an 

extremely rare indication
u Can consider for adenoma with risk of malignant transformation, not 

amenable to resection and one or more of the following: 
u Malignant transformation proven by biopsy 
u Presence of glycogen storage disease which increases the risk for malignant 

transformation 



Case 4

55 year obese woman with diabetes, elevated AST and ALT with a 2 cm right sided lesion on US 
and MRI showing arterial enhancing lesion that persists in delayed phase 

in segment 4 along the Gallbladder fossa



Focal Fatty Lesions

55 year obese woman with diabetes, elevated AST and ALT with a 2 cm right sided lesion on US 
and MRI showing arterial enhancing lesion that persists in delayed phase 

in segment 4 along the Gallbladder fossa



Benign Solid Liver Lesion Imaging Characteristics 

ACG Clinical Guideline: The Diagnosis and Management of Focal Liver Lesions Am J Gastro 2014: 109



Take Home Points

u Clinical history to assess for underlying liver disease is important when 
determining etiology of liver lesions as benign or malignant

u Radiographic characteristics, usually by US and MRI with eovist, assist in 
diagnosing benign solid liver lesions

u Focal nodular hyperplasia retains Eovist

u Liver biopsy can be helpful for radiographically indeterminant liver lesions

u Adenomas over 5 cm, beta catenin positive lesions, and any adenoma in 
a man should be considered for resection


