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Description. Tumors of the liver include benign tumors such as hepatic adenomas, focal nodular hyperplasia, 
and hemangiomas and malignant cancers such as hepatocellular carcinoma, cholangiocarcinoma, 
hemangioblastoma, angiosarcoma, hemangioendothelioma, lymphomas and rare mesenchymal tumors. 
Medications are very rare causes of liver cancers, benign or malignant. Nevertheless, long term estrogenic steroid 
use has been linked to hepatic adenomas, androgenic steroids to hepatocellular carcinoma, and thorotrast to 
angiosarcoma of the liver.

Latency to Onset. Liver tumors caused by medications generally arise after years if not decades of use or 
exposure.

Symptoms. Liver cancers typically present as an abdominal or hepatic mass, found incidentally or because of 
discomfort or pain. Hepatocellular carcinoma can present with weight loss and malaise, and any of the liver 
cancers can present with jaundice if they obstruct bile ducts or with sudden onset of severe abdominal pain and 
hypotension if they cause hepatic rupture. Many tumors, however, are found incidentally after hepatic imaging 
for another reason reveals a mass.

Serum Enzyme Elevations. Serum enzymes and bilirubin levels are usually normal in patients with hepatic 
adenomas or focal nodular hyperplasia. Mild and nonspecific abnormalities are present in a small proportion of 
cases of benign tumors and a larger proportion of cases of liver cancer caused by medications. In cases with 
biliary obstruction from the mass, the serum alkaline phosphatase can be quite high.

Drugs. Very few medications have been linked to liver tumors. Long term estrogen use, either in the form of oral 
contraceptives or as postmenopausal replacement, may be associated with development of hepatic adenoma and 
less commonly with focal nodular hyperplasia (FNH) and hepatocellular carcinoma. Similarly, androgenic 
steroid use has been linked to development of hepatocellular carcinoma and with rare instances of hepatic 
adenomas and angiosarcomas. Finally, thorotrast, the radiopaque radiologic dye formerly used in arteriography, 
has been linked to development of hepatic angiosarcoma.

Differential Diagnosis. The differential diagnosis of a hepatic tumor generally rests upon imaging results, but 
may require biopsy to fully define. In most instances, the clinical setting will help in the differential diagnosis. 
For small hepatic masses found incidentally, however, the usual differential diagnosis is hepatic adenoma versus 
focal nodular hyperplasia, hemangioma, hepatocellular carcinoma or a regenerative nodule.

Criteria for Definition. Elements important in the diagnosis of drug induced liver cancer include the following:

1. Identification of a mass by imaging of the liver
2. Appropriate time of onset in association with starting medication
3. Biological rationale for the association of the cancer with the medications
4. Histological confirmation of the diagnosis of the liver tumor



5. Regression or slowing or lack of further growth upon withdrawal of the implicated agent.

Use of oral contraceptives and estrogenic steroids were first linked to development of liver tumors in the early 
1970s. Within a few years, a large number of cases of hepatic adenoma and instances of focal nodular 
hyperplasia (FHN) had been linked to long term estrogenic steroids use, usually as a part of oral contraceptives. 
In a small number of instances, malignant transformation of adenomas was found, sections of the tumor mass 
showing hepatocellular carcinoma. These cases occurred in women taking oral contraceptives who had no other 
liver disease and otherwise normal liver histology.

Also in the early 1970s, anabolic steroids were implicated in rare cases of hepatocellular carcinoma, usually in 
the context of aplastic or congenital anemia (Fanconi's anemia, thalassemia) but also in men using anabolic 
steroids for muscle building. These cancers tended to be less malignant and progressive than hepatocellular 
carcinoma related to hepatitis B or C. In some instances, there was spontaneous regression once the anabolic 
steroids were stopped, but others were associated with relentless progression and death from the malignancy. 
Hepatic adenomas have also been reported in patients on androgenic steroids, but rarely, and they may have 
represented well differentiated carcinoma. Thus, both estrogens and androgens have been associated with both 
hepatic adenomas and carcinoma. In large population based studies, however, the link between estrogen use and 
hepatocellular carcinoma has not been clearly shown; and, similarly, the link between androgenic steroids and 
adenomas has not been demonstrated.

Angiosarcoma of the liver is a very rare tumor, but a number of cases were linked to previous exposure to the 
radiocontrast dye known as thorotrast, which had been introduced into medicine in the 1940s and used in 
arteriography. Between 5 and 30 years after exposure to thorotrast, cases of angiosarcoma (some with thorium 
dioxide still identifiable in tissue) were described. This tumor is also associated with exposure to vinyl chloride 
and inorganic arsenic.

Representative Cases

Case 1. Hepatic adenoma due to birth control pills.
[Modified from: Steinbrecher UP, Lisbona R, Huang SN, Mishkin S. Complete regression of hepatocellular 
adenoma after withdrawal of oral contraceptive use. Dig Dis Sci 1981; 26: 1045-50. PubMed Citation]

A 28 year old woman who had been on oral contraceptives (0.25 mg d-norgestrel and 0.05 mg ethinyl estradiol: 
Ovral) for 7 years presented with dull but steady right upper quadrant pain lasting for two days. She had no 
other significant medical problems and took no medications except occasional aspirin. She rarely drank alcohol 
and had no risk factors for viral hepatitis or liver disease. Physical examination revealed an obvious mass in the 
epigastrium and right upper quadrant that appeared to be associated with the liver. There was no tenderness, 
ascites, wasting or jaundice. Laboratory results showed an alkaline phosphatase of 1038 U/L, but normal 
bilirubin and ALT. The sedimentation rate was 59 mm/hr and hemoglobin 10.4 g/dL. A technitium colloid liver-
spleen scan showed a large liver but no obvious masses, whereas a HIDA scan showed a large hypofunctioning 
mass in the liver. A liver biopsy showed hepatic adenoma with sinusoidal dilatation. A hepatic arteriogram 
showed a large vascular tumor occupying most of the right and central lobes. Resection was not considered 
technically possible. Oral contraceptives were stopped and she underwent tubal ligation. During the ensuing 12 
months, she remained well and repeat scans showed return of liver to normal size. Alkaline phosphatase also fell 
to normal.

Key Points

Medication: Oral contraceptives for 7 years

Pattern: Alkaline phosphatase elevation only
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Table continued from previous page.

Latency: 7 years

Recovery: Radiological resolution over 12 months

Other medications: Aspirin

Comment
Hepatic adenomas are a rare, but well defined complication of long term use of oral contraceptives. They can 
present in three manners: (1) with sudden acute right upper quadrant pain and rupture, (2) as an abdominal 
mass with or without mild degrees of pain, or (3) as an incidental finding on physical examination, during 
unrelated abdominal surgery or on routine radiological imaging. The association of contraceptive use and 
hepatic adenomas has been made both epidemiologically and clinically, the clinical evidence being supported by 
the rarity of this tumor before the introduction of oral contraceptives and the spontaneous resolution or 
shrinkage of the tumors upon withdrawal of the pill, as in this case. Serum alkaline phosphatase levels are raised 
in some, but certainly not all women with this tumor and liver tests are typically normal. In this instance, the 
high alkaline phosphatase levels were probably related to the size of the tumor and its encroachment on the 
normal liver and biliary system. This case also demonstrates that the tumor can be managed by stopping the oral 
contraceptives and careful follow up. In rare instances, hepatic adenomas have later been found to show 
malignant transformation. There is likely a genetic basis to the development of hepatic adenomas on oral 
contraceptives.
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