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Interventional Radiology Treatments for Liver Cancer 
Minimally Invasive Treatments Help Cancer Patients Extend Life and 
Improve Quality  
 
Surgical removal of liver tumors offers the best chance for a cure. Unfortunately, liver 
tumors are often inoperable because the tumor may be too large, or has grown into major 
blood vessels or other vital structures. Sometimes, many small tumors are spread 
throughout the liver, making surgery too risky or impractical. Surgical removal is not 
possible for more than two-thirds of primary liver cancer patients and 90 percent of 
patients with secondary liver cancer.  
 
Historically, chemotherapy drugs have been generally ineffective at curing liver cancer.  
 
Treatments 
 
Tumors need a blood supply, which they actively generate, to feed themselves and grow.  
As vascular experts, interventional radiologists are uniquely skilled in using the vascular 
system to deliver targeted treatments via catheter throughout the body. In treating cancer 
patients, interventional radiologists can attack the cancer tumor from inside the body 
without medicating or affecting other parts of the body by using embolization and 
radiofrequency heat.    
 
Embolization is a well-established interventional radiology technique that is used to treat 
trauma victims with massive bleeding, to control hemorrhage after childbirth, to decrease 
blood loss prior to surgery and to treat tumors. In treating cancer patients, interventional 
radiologists use embolization to cut off the blood supply to the tumor (embolization), 
deliver radiation to a tumor (radioembolization), or combine this technique with 
chemotherapy to deliver the cancer drug directly to the tumor (chemoembolization).  
 
Additionally, interventional radiologists can use imaging to guide them directly to the 
tumor through the skin to administer radiofrequency heat to “cook” and kill the cancer 
cells (radiofrequency ablation) or cyroablation to freeze the tumor.  
 
Chemoembolization  
 
Chemoembolization is a minimally invasive treatment for liver cancer that can be used 
when there is too much tumor to treat with radiofrequency ablation (RFA), when the 
tumor is in a location that cannot be treated with RFA, or in combination with RFA or 
other treatments.  
  
Chemoembolization delivers a high dose of cancer-killing drug (chemotherapy) directly 
to the organ while depriving the tumor of its blood supply by blocking, or embolizing, the 
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arteries feeding the tumor. Using imaging for guidance, the interventional radiologist 
threads a tiny catheter up the femoral artery in the groin into the blood vessels supplying 
the liver tumor. The embolic agents keep the chemotherapy drug in the tumor by 
blocking the flow to other areas of the body. This allows for a higher dose of 
chemotherapy drug to be used, because less of the drug is able to circulate to the healthy 
cells in the body. Chemoembolization usually involves a hospital stay of two to four 
days. Patients typically have lower than normal energy levels for about a month 
afterwards.  
 
Chemoembolization is a palliative, not a curative, treatment. It can be extremely effective 
in treating primary liver cancers, especially when combined with other therapies. 
Chemoembolization has shown promising early results with some types of metastatic 
tumors. Although the individual materials used in this treatment are FDA approved, the 
treatment itself is not approved for intra-arterial therapy of liver tumors.   
 
Yttrium-90 Radioembolization 
 
Radioembolization is very similar to chemoembolization but with the use of radioactive 
microspheres. This therapy is used to treat both primary and metastatic liver tumors. 
 
This treatment incorporates the radioactive isotope Yttrium-90 into the embolic spheres 
to deliver radiation directly to the tumor. Each sphere is about the size of five red blood 
cells in width. These beads are injected through a catheter from the groin into the liver 
artery supplying the tumor. The beads become lodged within the tumor vessels where 
they exert their local radiation that causes cell death. This technique allows for a higher, 
local dose of radiation to be used, without subjecting healthy tissue in the body to the 
radiation. The Yttrium-90 radiates from within and, since it is administered in the hepatic 
artery, it can be viewed as “internal” radiation. 
 
Radioembolization is a palliative, not a curative, treatment—but patients benefit by 
extending their lives and improving their quality of life. It is a relatively new therapy that 
has been effective in treating primary and metastatic liver cancers. It is performed as an 
outpatient treatment. There are fewer side effects from this treatment compared to 
standard cancer treatments, with the main one being fatigue for seven to 10 days.  
 
THERMAL ABLATION TREATMENTS 
 
Radiofrequency Ablation  
 
For inoperable liver tumors, radiofrequency ablation (RFA) offers a nonsurgical, 
localized treatment that kills the tumor cells with heat, while sparing the healthy liver 
tissue. Thus, this treatment is much easier on the patient than systemic therapy. 
Radiofrequency energy can be given without affecting the patient’s overall health and 
most people can resume their usual activities in a few days.  
 
In this procedure, the interventional radiologist guides a small needle through the skin 
into the tumor. From the tip of the needle, radiofrequency energy (similar to microwaves) 
is transmitted to the tip of the needle, where it produces heat in the tissues. The dead 
tumor tissue shrinks and slowly forms a scar. The FDA has approved RFA for the 
treatment of liver tumors. 
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Efficacy  
 
In a small number of cases, RFA can extend patients’ lives, but it is generally palliative. 
Depending on the size of the tumor, RFA can shrink or kill the tumor, extending the 
patient’s survival time and greatly improving their quality of life while living with 
cancer.  
 
Because it is a local treatment that does not harm healthy tissue, the treatment can be 
repeated as often as needed to keep patients comfortable. It is a very safe procedure, with 
complication rates on the order of two to three percent, and has been available since the 
late 1990s. 
 
By decreasing the size of a large mass, or treating new tumors in the liver as they arise, 
the pain and other debilitating symptoms caused by the tumors are relieved. While the 
tumors themselves may not be painful, when they press against nerves or interfere with 
vital organs, they can cause pain. RFA is effective for small to medium-sized tumors and 
emerging new technologies should allow the treatment of larger cancers in the future.  
 
More Facts on RFA 

 Is most effective when all the cancer is localized in the liver  
 Can be used to treat primary liver cancer and tumors that have metastasized 

(spread) from other areas in the body to the liver  
 Usually does not require general anesthesia  
 Is well tolerated—most patients can resume their normal routine the next day and 

may feel tired for a few days  
 Can be repeated if necessary  
 May be combined with other treatment options  
 Can relieve pain and suffering for many cancer patients  

 
Cryoablation 
 
Cryoablation is similar to RFA in that the energy is delivered directly into the tumor by a 
probe that is inserted through the skin. But rather than killing the tumor with heat, 
cryoablation uses an extremely cold gas to freeze it. This technique has been used for 
many years by surgeons in the operating room, but in the last few years, the needles have 
become small enough to be used by interventional radiologists through a small nick in the 
skin, without the need for an operation. The “ice ball” that is created around the needle 
grows in size and destroys the frozen tumor cells. 
 
Prevalence of Liver Cancer  
 
Primary Liver Cancer 

 According to the American Cancer Society, about 18,500 cases of primary liver 
cancer are diagnosed each year. The most common form is hepatocellular 
carcinoma (HCC). This is a tumor that begins in the main cells of the liver 
(hepatocytes). Primary liver cancer is twice as common in men as in women.  

 HCC most frequently occurs in those who have a form of liver disease called 
cirrhosis. Cirrhosis occurs when the liver becomes diseased and develops 
scarring, usually over a period of years. The liver attempts to repair, or regenerate 
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itself. This process can lead to the formation of tumors. In the United States, the 
most common causes of cirrhosis are chronic infection with the liver virus 
hepatitis B or C or alcohol abuse.  

 The incidence of primary hepatocellular carcinoma is on the rise worldwide, 
because of the increase of hepatitis C.  

 
Metastatic Liver Cancer 

 Cancer may spread from any part of the body to the liver. There the cancer cells 
may grow for months or years before they are detected. One of the most common 
sources of metastatic liver cancer is from tumors of the colon and rectum. About 
140,000 people in the United States are diagnosed with colon cancer each year, 
and roughly half of these patients will develop tumors in their liver at some time. 
About one in 10 of these patients will have a chance for a cure by having the liver 
tumors removed surgically.  

 Patients with other types of cancer also are at risk for liver cancer. The liver 
serves as a way-station for cancer cells that circulate through the bloodstream. 
These cells may grow and form tumors in the liver. It is estimated that as many as 
70 percent of all people with uncontrolled cancer will eventually develop 
secondary liver tumors, or metastases (tumors formed by primary cancer cells that 
have spread from other cancer sites).  

 
About Interventional Radiologists  

 
Interventional radiologists are doctors who specialize in minimally invasive, targeted 
treatments that have less risk, less pain and less recovery time compared to open surgery. 
They use their expertise in interpreting X-rays, ultrasound, MRI and other diagnostic 
imaging studies to understand, visualize and diagnose the full scope of the disease’s 
pathology and to map out the procedure tailored to the individual patient.  Then during 
the procedure, they image as they go to guide tiny instruments, such as catheters, through 
blood vessels or skin, to treat diseases at the site of the illness nonsurgically. 
 
Interventional radiology is a recognized medical specialty by the American Board of 
Medical Specialties.  Interventional radiologists complete preliminary training in 
Diagnostic Radiology and advanced training in Vascular and Interventional Radiology.  
The American Board of Radiology certifies their specialized training. 
 
For Further Information 
 
For more information on minimally invasive cancer treatments or interventional 
radiology, visit the SIR Web site at www.SIRweb.org.  
 
References 
 
1. Solbiati L, Livraghi T, Goldberg SN, et al. Percutaneous radiofrequency ablation of hepatic metastases 

from colorectal cancer: long-term results in 117 patients. Radiology 2001; 2  21:159-166. 
2. de Baere T, Elias D, Dromain C, et al. Radiofrequency ablation of 100 hepatic metastases with a mean 

follow-up of more than 1 year. Am J Radiol 2000; 175:1619-1625. 
3. Seidenfeld J, Korn A, Aronson N. Radiofrequency ablation of unresectable primary liver cancer. J Am 

Coll Surg 2002; 194:813-828. 
4. Gervais DA, McGovern FJ, Arellano RS, McDougal WS, Mueller PR. Renal cell carcinoma: clinical 

experience and technical success with radiofrequency ablation of 42 tumors. Radiology 2003; 226:417-
424. 



Last updated November 2004 

5. Wood BJ, Abraham J, Hvizda JL, Alexander HR, Fojo T. Radiofrequency ablation of adrenal tumors 
and adrenocortical carcinoma metastases. Cancer 2003; 97:554-560. 

6. Callstrom MR, Charboneau JW, Goetz MP, Rubin J, Beres R, Regge D. Percutaneous CT/US-guided 
radiofrequency ablation of painful metastases involving bone: a multicenter study. Radiology 2002; 
225(P):163. (abstract. Full publication in J Clin Oncol 2003, in press). 

7. Dupuy DE, Monchik JM, Decrea C, Pisharodi L. Radiofrequency ablation of regional recurrence from 
well-differentiated thyroid malignancy. Surgery 2001; 130:971-977. 

8. Dupuy DE, Mayo-Smith WW, Abbott G, DiPetrillo T. Clinical applications of radiofrequency tumor 
ablation in the thorax. Radiographics 2002; Spec No:S259-69. 

9. Mayo-Smith WW, Dupuy DE. Adrenal neoplasms: CT-guided radiofrequency ablation—preliminary 
results. Radiology 2004; 231:225-30. 

10. Mayo-Smith WW, Dupuy DE, Parikh PM, Pezzullo JA, Cronan JJ. Imaging-guided percutaneous 
radiofrequency ablation of solid renal masses: techniques and outcomes of 38 treatment sessions in 32 
consecutive patients. Am J Radiol 2003; 180:1503-8. 

11. Carr BI. Hepatic arterial 90Yttrium glass microspheres for unresectable hepatocellular carcinoma: 
interim safety and survival data on 65 patients. Liver Transpl 2004; 10(suppl 2):S107-10    

12. Stubbs RS, Cannan RJ, Mitchell AW. Selective internal radiation therapy with 90yttrium microspheres 
for extensive colorectal liver metastases. J Gastrointest Surg 2001; 5:294-302. 

13. Salem R, Lewandowski R, Roberts C, Goin J, Thurston K, Abouljoud M, Courtney. Use of Yttrium-90 
glass microspheres (TheraSphere) for the treatment of unresectable hepatocellular carcinoma in 
patients with portal vein thrombosis. J Vasc and Interv Radiol 2004; 15:335-334. 

 


