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New lesions found during treatment of extrahepatic malignancy

  Introduction

  As clinicians, we need to be aware of the radiologic manifestations of chemotherapy on the liver, 

since this is a major organ responsible for drug clearance and synthetic function of many bio-chemical 

pathways. Todays’ topic will focus primarily on different chemotherapeutic agents and how different sub-

classes can affect the liver, and then also focus on the more common imaging findings of the liver in 

patients undergoing treatment with chemotherapy.

  Classes of chemotherapeutic agents

  Cytotoxic chemotherapy agents exhibit their affects by interfering with DNA and RNA synthesis as well 

as cell division. These include alkylating agents, anti-metabolites, anti-tumor antibiotics, isomerase in-

hibitors, mitotic inhibitors. Also, advances in understanding cancer cell biology have led to the develop-

ment of molecular therapies, which target specific signaling pathways. Many of these agents affect multi-

ple targets, and therefore have the potential to inhibit molecules that are critical to unsuspected path-

ways, causing toxicity that can sometimes be unpredictable.

Table 1. Classes of chemotherapeutic agents
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  Hepatotoxicity of chemotherapeutic agents and imaging findings

  Sinusoidal obstructive syndrome

  Hepatic SOS, previously called veno-occlusive disease is a pattern of vascular liver injury caused by mi-

crovascular deposition of fibrous material impairing the normal flow of small intrahepatic veins. SOS can 

result from high-dose chemotherapy given prior to bone marrow transplant and intensive chemotherapy, 

usually with cyclophosphamide, is most closely associated with the development of a rapidly progressive, 

occlusive disease of small hepatic venules due to en-dothelial-cell injury. SOS has been reported with 

notable chemotherapy agents such as oxaliplatin, 6-MP, dacarbazine, cyclophosphamide, and vincristine. 

  Computed tomography (CT) and ultrasonographic findings of hepatic SOS includes hepatosplenomegaly, 

ascites, gallbladder wall thickening, periesophageal varices and recanalization of umbilical veins. On post-

contrast CT and MRI, patchy liver enhancement and narrowing of main hepatic veins were reported as 

frequent.

Fig. 1. Hepatic sinusoidal obstructive syndrome: (L) sinusoidal congestion with features of portal hyper-

tension, splenomegaly and (R) mottled enhancement of the liver representing congestion thrombocytopenia.

  Pseudocirrhosis

  “Pseudocirrhosis” is a radiologic term used to describe the serial development of diffuse hepatic nod-

ularity caused by chemotherapy for metastatic disease of the liver. This can especially be seen in both 

metastatic breast and colon cancer. Pseudocirrhosis is defined by morphology changes in the liver paren-

chyma that mimics liver cirrhosis, and can cause retracted tumor tissue and scarring. Pseudocirrhosis, 

while a potential cause of portal hypertension and liver failure, does not show the true clinical features 

of cirrhosis and loss of synthetic function.
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Fig. 2. Pseudocirrhosis: macronodular liver with fibrosis following completion of therapy.

  Fatty liver

  Chemotherapy (eg 5-FU, platinum derivatives & taxanes) causes oxidative stress in cancer cells and 

normal cells leading to hepaticsteatosis. Distribution of fatty liver disease can vary from diffuse infiltra-

tion to focal steatosis.

Fig. 3. Steatosis patterns

  Hepatic necrosis

  A more severe and dreaded consequence of liver injury from chemotherapy is the development of 

acute liver failure from hepatic necrosis. Essentially, chemotherapy drugs that can induce an acute hep-

atitis can likely cause hepatic necrosis.

Fig. 4. Hepatic Necrosis. (A) The pretreatment image shows no abnormality in liver (B) (C) After chemo-

therapy, coronal (B) and axial (C) contrast enhanced CT images demonstrate focal liver necrosis vs pel-

iosis-centrilobular hemorrhagic necrosis of the liver (arrows).
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  Portal vein thrombosis

  Portal vein thrombosis (PVT) has rarely been described during antineoplastic chemotherapy. However, 

in adults, a few cases have been reported following chemotherapy treatment of L-asparaginase, 

Autologous stem cell transplantation, and after haematopoetic cell transplantation.

Fig. 5. Filling defect in the portal vein (white arrow) compatible with portal vein thrombosis

  Conclusion

  Cancer chemotherapy may be toxic to the liver, and recognition of patterns of liver injury is crucial 

to the clinician and radiologist. Conditions such as SOS, steatosis, pseudocirrhosis, and even hepatic ne-

crosis can occur as a direct result of chemotherapy, which may simulate a clinical presentation of long 

term hepatic damage and cirrhosis. Imaging recognition of these conditions can allow the radiologists 

and clinicians to effect the appropriate management to reduce morbidity and mortality
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