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INSTRUCTIONS FOR USE 
Coverage Positions are intended to supplement certain standard CIGNA HealthCare benefit plans. Please note, the terms of a participant’s particular benefit plan document [Group Service Agreement (GSA), Evidence of Coverage, Certificate of Coverage, Summary Plan Description (SPD) or similar plan document] may differ significantly from the standard benefit plans upon which these Coverage Positions are based. For example, a participant’s benefit plan document may contain a specific exclusion related to a topic addressed in a Coverage Position. In the event of a conflict, a participant’s benefit plan document always supercedes the information in the Coverage Positions. In the absence of a controlling federal or state coverage mandate, benefits are ultimately determined by the terms of the applicable benefit plan document. Coverage determinations in each specific instance require consideration of 1) the terms of the applicable group benefit plan document in effect on the date of service; 2) any applicable laws/regulations; 3) any relevant collateral source materials including Coverage Positions and; 4) the specific facts of the particular situation. Coverage Positions relate exclusively to the administration of health benefit plans. Coverage Positions are not recommendations for treatment and should never be used as treatment guidelines. Proprietary information of CIGNA. Copyright ©2008 CIGNA. 
Coverage Position 
CIGNA HealthCare covers radiofrequency ablation (RFA) as medically necessary for the treatment of lung masses in patients with non-small cell lung cancer (NSCLC) or lung metastases who are not appropriate candidates for surgical intervention. 
General Background 
Lung cancer is the most common cause of cancer-related deaths in both men and women in the United States. The lung is a common site of metastases for various malignancies. It is estimated that approximately $9.6 billion is spent in the United States each year on treatment of lung cancer. Cancers that begin in the lungs are divided into two major types, non-small cell lung cancer (NSCLC) and small cell lung cancer (SCLC). Each type of lung cancer grows and spreads in different ways and is treated differently. NSCLC is more common than SCLC, and it generally grows and spreads more slowly (National Cancer Institute [NCI], 2007a; NCI, 2007b; NCI, 2007c). 

Treatment of lung cancer depends on a number of factors, including the type of lung cancer (i.e., NSCLC or SCLC) the size, location, and extent of the tumor and the general health of the patient. Many different treatments and combinations of treatments may be used to control lung cancer, and/or to improve quality of life by reducing symptoms. Treatment options for lung cancer include surgery, chemotherapy, radiation therapy, targeted therapy, or a combination of treatments (NCI, 2007c). 

Surgical resection is generally considered the treatment of choice for early-stage NSCLC. Patients with NSCLC are frequently poor candidates for surgical resection due to comorbidities (e.g., chronic

obstructive disease, cardiovascular disease or limited pulmonary function). NSCLC can recur even after surgical resection. Systemic chemotherapy and radiation therapy have improved survival outcomes in patients who have inoperable or nonresectable pulmonary tumors (Lencioni, et al., 2004). 

An alternative to surgical removal of pulmonary tumors is eliminating the tumor cells using heat, while sparing nearby healthy lung tissue. The technique, called radiofrequency ablation (RFA), is a minimally invasive procedure performed by interventional radiologists. RFA has been used for the treatment of a variety of neoplasms, including primary and secondary hepatic malignancies, and tumors located in the kidney, bone, breast, and brain. 

The potential benefits of RFA include decreased morbidity compared to surgical removal, as well as treatment for patients who are not surgical candidates due to comorbidities, age, or extent of disease. Guided primarily by computed tomography (CT) scanning, a small needle electrode is inserted through the skin and directly into the tumor tissue. Radiofrequency energy consisting of an alternating electrical current in the frequency of radio waves is passed through the electrode. The energy causes the tissues around the needle electrode to heat up, killing nearby cancer cells. At the same time, heat from radiofrequency energy closes small blood vessels and lessens the risk of bleeding. 

RFA usually causes little discomfort. It is typically done as an outpatient procedure that does not call for general anesthesia. RFA may not be practical if the tumor being treated is close to a critical organ such as the heart, central airways, or blood vessels. Large lung tumors and those that are difficult to reach may require repeated RFA treatments. The most commonly reported complications of RFA are pneumothorax, in up to 50% of patients, and bleeding in less than 10% of patients (Luce and Hill, 2005; Society of Interventional Radiology [SIR], 2007; Lee, et al., 2004). ‘

U.S. Food and Drug Administration (FDA) 
In December 2007, the FDA issued a Public Health Notification to healthcare practitioners relating to reports of deaths associated with the use of RFA devices during lung tumor ablation (FDA, 2007). The Public Health Notification states: 

“Public health concerns: FDA has received reports of patient deaths associated with lung tumor ablation using RFA devices, and similar reports have appeared in the literature. (FDA, 2007; Simon, et al., 2007; Lee, et al., 2004; Steinke, et al., 2004). Patient selection, subsequent treatment, and technical use of the radiofrequency device, including placement and operation, may have contributed to the fatalities. 

Regulatory status of the devices: The FDA has cleared many RFA devices as tools for general ablation of soft tissue by thermal coagulation necrosis. These devices have also been cleared for certain specific indications, including partial or complete ablation of non-resectable liver lesions and palliation of pain associated with metastatic lesions involving bone. It is important to note that they have not been cleared specifically for lung tumor ablation. Manufacturers of ablation devices cannot legally market them for use in lung tumor ablation because clinical data establishing their safety and effectiveness for this purpose have not been submitted to the agency. This includes promoting their safety and effectiveness in training programs. 

Recommendations: 

• Use special caution when operating RFA devices, adhering strictly to information contained in the labeled operating instructions, Operators Manual, the Manufacturer’s Instructions for Use and any training provided. 

• If you wish to use an RFA device to treat patients with lung tumors, you should consider enrolling them in an approved clinical study where training is available. Clinical trial information can be found at www.clinicaltrials.gov. Enter the search terms “ablation lung tumor.” 

Literature Review 
In a retrospective study, Simon et al. (2007) evaluated the long-term survival, local tumor progression, and complication rates for all percutaneous CT-guided lung tumor RFAs performed at a tertiary care cancer hospital in patients who refused or who were not candidates for surgery. A total of 153 consecutive patients (mean age, 68.5 years; range, 17–94 years) with 189 primary or metastatic medically inoperable lung cancers underwent percutaneous fluoroscopic CT-guided RFA. Clinical outcomes were compiled on the basis of review of medical records, imaging follow-up reports, and any 

biopsy-proven residual or recurrent disease (when available). Kaplan-Meier method was used to estimate overall survival and disease-free survival (progression) as a function of time since RFA. Comparisons between survival functions were performed by using the log-rank statistic; p<0.05 was considered to indicate a significant difference. The overall 1-, 2-, 3-, 4-, and 5-year survival rates, respectively, for stage I NSCLC were 78%, 57%, 36%, 27%, and 27%; rates for colorectal pulmonary metastasis were 87%, 78%, 57%, 57%, and 57%. The 1-, 2-, 3-, 4-, and 5-year local tumor progression-free rates, respectively, were 83%, 64%, 57%, 47%, and 47% for tumors 3 cm or smaller and 45%, 25%, 25%, 25%, and 25% for tumors larger than 3 cm. The difference between the survival curves associated with large (>3 cm) and small (< or =3 cm) tumors was significant (p<0.002). No intraprocedural deaths occurred. 

The overall pneumothorax rate was 28.4% (52 of 183 ablation sessions), with a 9.8% (18 of 183 ablation sessions) chest tube insertion rate. The overall 30-day mortality rate was 3.9% (six of 153 patients), with a 2.6% (four of 153 patients) procedure-specific 30-day mortality rate. The authors reported several limitations to this study. The authors review involved collection of data from all imaging and medical reports available. The radiologist who ablated these tumors reviewed all follow-up imaging studies and applied the same protocol for identifying recurrence.

 In equivocal cases, results of short interval follow-up after 1–3 months were beneficial in differentiating true recurrence from reactive changes. Another limitation was that biopsies were not routinely performed during follow-up; therefore, the study lacks histopathologic proof of treatment completeness. The survival analysis was not disease-specific. The results should be considered in conjunction with other variables such as patient age, comorbidities, and presence of other malignancies.

Rossi et al. (2006) evaluated the efficacy of radiofrequency thermal ablation (RFTA) for local control of small NSCLCs or pulmonary metastases from colorectal cancer (CRC) and the complications related to the procedure. Fifteen patients with NSCLCs and 16 patients with CRC lung metastases, with a total of 36 lung tumor nodules, underwent CT-guided RFTA using expandable electrodes. Contrast-enhanced CT was performed before and after each RFTA session (immediately and 30 ± 5 days) to assess immediate results and complications and repeated three and six months post-RFTA, as well as every six months thereafter to evaluate long-term results. Complete radiological necrosis was defined as a nonenhancing area at the tumor site that was equal to or larger than the treated tumor; persistence of enhancement at the tumor site indicated incomplete treatment. Local recurrence was defined as an increase in tumor size and/or enhancing tissue at the tumor site. Complete radiological necrosis of the 36 tumors was achieved. No major complications or deaths were reported. Six patients experienced mild-to-moderate pain during the procedure. There were five cases of pneumothorax, none requiring drainage and four cases of pneumonia, which were successfully treated with antibiotics. After a mean follow-up of 11.4 ± 7.7 months (range of 3–36 months), the overall local recurrence rate was 13.9% (20 and 9.5% for NSCLC and CRC- metastases patients, respectively). Nineteen of the 31 (61.3%) patients were alive (15 apparently disease-free), and 12 (38.7%) had died (three from causes unrelated to their cancer). 

Ambrogi et al. (2006) evaluated the efficacy of RFA followed by surgical resection in complete necrosis of tumors of patients with early NSCLC. In five patients, RFA was achieved through thoracotomy just before the surgical resection. In another five patients, RFA was performed percutaneously, under CT guidance, and the surgical resection was performed after 15 days. Nine of the ten patients were available for analysis. One patient refused surgical resection after percutaneous RFA. Microscopic examination showed complete necrosis of the tumor in six of nine cases (67%). No anatomopathologic alterations were identified in the surrounding distant parenchyma. 

Kishi et al. (2006) conducted a pilot clinical study to evaluate RFA for the treatment of pulmonary malignant tumors. Five patients with primary NSCLC and three patients with metastatic lung tumors had a total of 11 CT-guided RFA procedures. Two patients had RFA performed as palliative therapy to shrink the tumors, and six had RFA as radical therapy. Three tumors were completely ablated by one procedure with contrast CT showing cyst cavity formation or scar formation at these three tumors. Partial ablation after the first procedure was noted in six tumors, including the two palliative cases. RFA was well- tolerated in all patients. 

Intraprocedural complications included six cases of pneumothorax, with one patient requiring chest tube placement; six cases of pleural effusion, with two patients requiring chest tube placement; one case of pneumonia which immediately improved with antibiotics; three mild cases of bloody sputum; and six cases of chest pain, all occurring after the procedure. 

Dupuy et al. (2006) reported on their experience with combined CT-guided RFA with conventional radiotherapy. A total of 24 medically inoperable patients with stage 1 NSCLC were treated with CT-guided RFA followed by radiotherapy. Twenty-one patients were staged before therapy. There were no treatment-related deaths or grade 3/4 toxicities. Pneumothorax requiring chest tubes developed in three patients (12.5%). At a mean follow-up period of 26.7 months (range, 6–65 months), 14 patients (58.3%) died, with cumulative survival rates of 50% and 39% at the end of two years and five years, respectively. Ten of the deaths were cancer related. Two patients had local recurrence (8.3%), while nine patients had systemic metastatic disease. Three patients died of respiratory failure with no evidence of active disease, and one patient died of a cerebrovascular accident at 18-month follow-up. Pleural effusions developed after treatment in six patients (25%), which proved to be malignant in one patient. 

Fernando et al. (2005) evaluated the efficacy of RFA in NSCLC and determined progression-free survival at intermediate follow-up. Eighteen patients with a total of 21 tumors were treated. Cancer stages were I (n=9), II (n=2), III (n=3), and IV (n=4). Median tumor diameter was 2.8 cm, with the largest tumors less than 4 cm. Patients were at high risk for operation or refused surgery. One postoperative death occurred from pneumonia after open RFA done in conjunction with lobectomy. Procedure-related pneumothoraces were reported in seven patients. Fifteen patients, or 83.3% of the patients, were alive at 14-month follow-up. Local progression was reported in eight nodules. 

Bojarski et al. (2005) studied 32 thoracic neoplasms in 26 patients who had RFA and imaging follow-up. Fourteen neoplasms were primary lung cancer and 18 were metastases. The pretreatment neoplasm size was 3.1 cm, and an average of 1.2 neoplasms were treated per patient. The mean follow-up was 10.1 months. The authors concluded that peripheral ground-glass opacity, bubble lucencies, cavitation, and pleural changes are common on CT after RFA therapy. Treated neoplasms increased in size from baseline on 1–3 month follow-up on CT after RFA and then stabilized thereafter. Enlargement of treated tumors after six months suggested local recurrence. The stability of a treated lesion beyond six months does not guarantee continued stability. 

Belfiore et al. (2004) reported on the safety, effectiveness, technical feasibility, and complications of palliative CT-guided RFA of unresectable primary pulmonary malignancies. Follow-up CT was performed on 29 of the 33 patients at six months and on ten patients at one year. At six-month follow-up, contrast-enhanced CT showed four cases of complete lesion ablation and 13 cases of partial lesion ablation. Eleven cases had stabilized lesion size, and one case had increased lesion size. One-year follow-up showed unchanged lesion size in six patients and lesion reduction in four cases. Cytohistological examinations showed total coagulation necrosis in seven lesions and partial necrosis in 12 lesions. Pretreatment symptoms improved in 12 of 29 patients at six-month follow-up. Within one year of treatment, eight patients died of nonprocedure-related causes. 

Akeboshi et al. (2004) studied 54 lung neoplasms in 31 patients treated with RFA. Thirteen tumors were primary lung cancers, and 41 were pulmonary metastases. The mean tumor size was 2.7 cm, ranging from 0.7–6.0 cm. Complete necrosis was achieved in 32 of the 54 tumors after initial RFA. Tumors 3 cm or less had more complete tumor necrosis than tumors larger than 3 cm. The tumor type did not influence necrosis rates. Two patients with large tumors developed lung abscesses. 

Yasui et al. (2004) studied the effectiveness of CT-guided RFA of malignant thoracic tumors. RFAs of 99 malignant thoracic tumors were performed in 35 patients. Three lesions were primary, and 96 lesions were pulmonary or pleural metastases. Follow-up was 1–17 months. Local recurrence occurred in nine tumors. The remaining 90 tumors showed no growth progression at follow-up CT. Complications included pneumothorax, fever, hemoptysis, pleural effusion, cough hemothorax, and abscess formation, with an overall complication rate of 76%. 

Lee et al. (2004) studied 26 patients with 27 NSCLs and four patients with five lung metastases. The patients were not candidates for surgery because of either advanced-stage disease and/or comorbid processes or refusal of surgery. CT was performed immediately, at one month, and then every three months after RFA to evaluate response to therapy. Complete necrosis was attained in 12 of 32 lesions and partial necrosis in the remaining 20 lesions. Complete necrosis was attained in all tumors less than 3 cm but only in six of 26 larger tumors. Survival of patients with complete necrosis of lesions was better, 19.7 months, than patients who had partial necrosis, 8.7 months. Major complications occurred in 10% of 

the patients, including acute respiratory distress syndrome and two pneumothoraces that required thoracostomy

. 

Suh et al. (2003) treated 12 patients with 19 unresectable lung tumors due to poor pulmonary reserve or extent of disease. The lesions were all smaller than 1 cm. Intraprocedural complications included 12 pneumothoraces, two cases of pleural effusion, and two cases of moderate pain. Mean follow-up was 4.5 months. At the three-month follow-up, the lesion size increased in two patients and remained stable in six patients. Preliminary results showed RFA is a safe and technically feasible treatment for unresectable pulmonary malignancies. 

In a retrospective study, Herrara et al. (2003) evaluated the results of lung RFA for patients who are not considered surgical candidates. The indications for RFA were pulmonary malignant tumors in patients with medical comorbidities, refusal of surgery, or pulmonary compromise. Eighteen patients were included in the study, including eight patients with metastatic tumors and ten patients with sarcomas and primary lung cancers. Complications included procedure-related pneumothorax in seven of 13, or 54% of the percutaneous procedures; delayed pneumothorax in one patient; pneumonitis/pneumonia in four patients; small pleural effusions in nine patients; and transient renal failure in one patient. One death occurred from hemoptysis of a central nodule in a patient who had recent brachytherapy. The mean follow-up of six months revealed a radiologically determined response from RFA in eight of 12 patients who had tumors smaller than 5 cm. During follow-up, seven of the 18 patients had died from progressive metastatic disease. 

Additional small case studies by Dupuy et al. (2000), Schafer et al. (2003), Jin et al. (2004), King et al. (2004), Hataji et al. (2005), Nguyen et al. (2005), Pennathur et al. (2007), Hiraki et al. (2007), and Cariati et al. (2007) focused on tumor response to RFA and technical feasibility. 

In a review of lung cancer and RFA, Rose et al. (2006) reported on a meta-analysis of 15 published case series on RFA of lung tumors that included more than 600 patients. All patients were either not candidates for surgical treatment or had refused surgery. Half of the patients had primary NSCLC and half had metastases. The authors stated that a significant minority of patients may benefit from RFA. When potential cure is the therapeutic goal, RFA is recommended in patients who are not amenable to surgery with stage I NSCLC and patients with a limited number of small, slow-growing metastases restricted to the lungs. The authors stated that complete tumor ablation is achieved in patients with lesions no larger than 3 cm in diameter. RFA may be used in patients with larger tumors, although they may require subsequent RFA sessions. Preliminary survival data is reported as encouraging, but definitive evidence supporting the use of RFA to prolong survival is needed. 

In 2006, The National Institute for Health and Clinical Excellence (NICE) published an interventional procedure guidance report on percutaneous RFA for primary and secondary lung cancers.

 The authors stated that current evidence on the safety and efficacy of percutaneous RFA for primary and secondary lung cancers shows there are no major safety concerns with this procedure. There is evidence that treatment can reduce tumor bulk; however, this evidence is limited and based on heterogenous indications for treatment. A multidisciplinary team (e.g., thoracic surgeon, oncologist, and a radiologist) should be used for patient selection. The procedure should be used for patients who are not candidates for surgery or who are unwilling to undergo surgery. The authors state that further research will be useful in relation to survival and quality-of-life outcomes, and in establishing the potential role of RFA as either curative or palliative treatment (NICE, 2006). 

Professional Societies/Organizations 

The 2007 National Comprehensive Cancer Network (NCCN) Practice Guideline on NSCLC states RFA may be an option for node-negative patients who either refuse surgery or cannot tolerate surgery because of poor performance status, significant cardiovascular risk, poor pulmonary function, and/or comorbidities. 

Optimal candidates for RFA include patients with an isolated peripheral lesion less than 3 cm. RFA can be used for previously irradiated tissue for palliation. 

In the American Cancer Society (ACS) overview on how NSCLC is treated, RFA is mentioned in other types of treatment stating that, at times, treatments other than surgery or radiation therapy may be used to destroy lung cancer cells in certain places. RFA is a method that is being studied for small lung tumors 

that are near the outer edge of the lungs, especially in people who can not have or do not want surgery (ACS, 2007). 

The National Cancer Institute (NCI) NSCLC Physician Data Query (PDQ®) treatment option overview for NSCLC does not mention RFA. The NCI states, “Current areas under evaluation include combining local treatment (surgery), regional treatment (radiation therapy), and systemic treatments (chemotherapy, immunotherapy, and targeted agents) and developing more effective systemic therapy. Several agents, including cisplatin, carboplatin, paclitaxel (Taxol), docetaxel (Taxotere), topotecan, irinotecan, vinorelbine, and gemcitabine are active in the treatment of advanced NSCLC. Chemoprevention of second primary cancers of the upper aerodigestive tract is undergoing clinical evaluation in patients with early stage lung cancer” (NCI, 2007). 

Summary 

The use of radiofrequency ablation (RFA) is an established technique for treatment of focal malignancies in the liver and bone. Limited short-term results published in the peer-reviewed literature suggest that RFA may be a palliative treatment option for patients with early-stage NSCLC who have exhausted, or have contraindications to, conventional treatment options. RFA has been shown to be technically feasible in patients with small, early-stage pulmonary tumors. It may be used as complementary treatment reaching cancer cells that are resistant to chemotherapy or radiation therapy. Recent reports of patient deaths associated with lung tumor ablation using RFA devices emphasize the importance of considering the potential risks versus benefits of this therapy. There are no published studies on the long-term outcomes after RFA of primary and secondary pulmonary tumors. Continued evaluation is needed to determine long-term outcomes and to compare RFA to standard treatments. 

Coding/Billing Information 
Note: This list of codes may not be all-inclusive. 

Covered when medically necessary: 
	CPT®* Codes 
	Description 

	32998 
	Ablation therapy for reduction or eradication of one or more pulmonary tumor(s) including pleura or chest wall when involved by tumor extension, percutaneous, radiofrequency, unilateral 


	HCPCS Codes 
	Description 

	No specific codes 


	ICD-9-CM Diagnosis Codes 
	Description 

	162.3 
	Malignant neoplasm of upper lobe, bronchus, or lung 

	162.4 
	Malignant neoplasm of middle lobe, bronchus, or lung 

	162.5 
	Malignant neoplasm of lower lobe, bronchus, or lung 

	162.8 
	Malignant neoplasm of other parts of bronchus or lung 

	162.9 
	Malignant neoplasm of bronchus and lung, unspecified site 

	231.2 
	Carcinoma in situ of bronchus and lung 

	Multiple/Varied 


*Current Procedural Terminology (CPT) 2007 American Medical Association: Chicago, IL.
