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Coverage Policy

CIGNA covers intraoperative radiation therapy as medically necessary at the time of surgical excision to
treat radiosensitive cancers that cannot be completely removed or that have a high risk of recurring in
nearby tissues.

General Background

Intraoperative radiation therapy, or intraoperative radiotherapy (IORT), refers to the delivery of radiation at the
time of surgery. In IORT, high radiation dosage is delivered to the target area with minimal exposure of
surrounding tissues, which are displaced and shielded during the procedure. IORT can be delivered with or
without other therapies such as external beam radiation therapy (EBRT) and/or chemotherapy.

Proponents of IORT suggest patient selection criteria for IORT include:

e surgery alone does not achieve acceptable local control (i.e., microscopic residual disease or greater after
maximal resection);

o EBRT doses needed for adequate local control after subtotal resection or no resection would exceed normal
tissue tolerance;

e using IORT together with EBRT would result in improved benefit versus risk ration;
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o when there is no evidence of distant metastases or peritoneal seeding (rare exception are single-organ
metastasis, good chemotherapy options, slow progression of systemic disease);

o when IORT as well as other treatment modalities of partial breast irradiation may be an alternative to the
traditional postoperative radiotherapy after conservative surgery in some selected cases, or used as a boost
technique in the treatment of initial-stage breast cancer.

U.S. Food and Drug Administration (FDA)
Radiation delivery systems and devices are regulated by the FDA as Class Il devices. Numerous devices have
received approval via the 510(k) and premarket approval (PMA) processes.

Literature Review

Comparative studies demonstrating survival outcomes that can be directly tied to the use of IORT are lacking.
While IORT-specific impact to health outcomes remains unknown, there are numerous published studies
evaluating IORT performed in conjunction with other therapies (adjuvant). Study populations include patients
who also underwent chemotherapy and/or other radiation therapy; these small heterogeneous populations
precluded the ability to generalize clear findings regarding whether the added use of IORT impacts meaningful
patient outcomes, such as survival. Additionally, the efficacy of IORT used as a palliative measure has not been
well-delineated in the published, peer-reviewed scientific literature. Optimal patient selection criteria have not yet
been established through well-designed trials. Although varied, the overall body of evidence suggests that
IORT, when used as part of a multimodal regimen, may aid in locoregional and distant metastatic disease
control with acceptable side effects. This does not consistently translate into increased survival rates.

Brain, Head and Neck Cancers: Studies are small and primarily retrospective; evaluating patients with locally
advanced and/or previously irradiated brain, head and neck cancers:

Nag et al. (2005) retrospectively studied 65 patients with locally advanced tumors arising in the head and neck.
Most had tumors arising in the paranasal sinuses. The predominant histopathology was squamous cell
carcinoma. A total of 53 had new primaries (of those, 46 received post-operative EBRT) and 12 had recurrent
previously irradiated disease (of those one had follow-up permanent brachytherapy). Nag et al. utilized
brachytherapy to deliver IORT, citing its usefulness in selected locally advanced head and neck tumors arising
at sites inaccessible to conventionally delivered IORT. The median follow-up was 65 months. There were no
major intraoperative or acute postoperative complications. The 1-, 3-, and 5-year local control rates for the entire
group were 77%, 69%, and 59%, respectively. The 1-, 3-, and 5-year overall survival rates were 83%, 63%, and
42%, respectively. Patients who received IORT plus EBRT and had microscopic margins (versus gross)
demonstrated significantly increased local control rates. The addition of EBRT to IORT significantly increased
overall survival (48% and 28%).

In a prospective observational trial, Pinheiro et al. (2003) performed IORT on 44 patients with advanced head
and neck cancers (34 patients with advanced squamous cell carcinoma [SCCA] and ten patients with advanced
non-SCCA). Most patients had been previously treated with combinations of surgery, EBRT, and chemotherapy.
The median follow-up for the 12 living patients was 6.3 years. Tumor control rates at 2 years in the IORT field
were 46% for the SCCA patients and 52% for the non-SCCA patients. The 2-year overall survivals were 32%
and 50% respectively, for SCCA and non-SCCA patients.

In a retrospective case-control study, 32 patients with malignant gliomas who had received IORT and
postoperative EBRT were randomly matched with a cohort of 32 patients who had been treated with
postoperative EBRT alone (Nemoto, et al., 2002). Patients were matched according to histological grade, age,
extent of tumor removal, and tumor location; however, they were not able to be matched by performance status.
There was no significant difference in survival rates between the treatment groups.

Schleicher et al. (2001) reported in a retrospective study, the results of 84 patients with previously irradiated
head and neck cancers who underwent IORT. Palliation of symptoms was achieved in all patients with
ulcerating tumors, tumor swelling, bleeding, fistula, dyspnea and dysphagia. Pain relief was achieved in 70.7%
of patients, resulting in an overall palliative effect in 88% of symptomatic patients. The complication rate did not
exceed that expected after surgery alone. The median actuarial overall survival time was 6.8 months, with a
median time to local tumor recurrence or progression of 3.7 months.
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Breast Cancer: Studies published to date have been primarily in the form of small case series, and include
IORT as part of a multimodal treatment plan (Reitsamer, et al., 2006; Lemanski, et al., 2006; Kraus-
Tiefenbacher, et al., 2006; Intra, et al., 2005; Veronesi, et al., 2005). Reitsamer et al. (2006) conducted a
prospective comparison of postoperative whole-breast radiation therapy (WBRT) with postoperative external
beam boost radiation (EBRT) to the tumor bed (n=188, group 1) compared to postoperative WBRT with IORT
(n=190, group 2). All 378 patients were treated with breast conserving surgery primarily for stage | and Il
invasive breast cancer. Additionally included were patients with invasive breast cancers who were eligible for
breast conserving surgery with histologically clear margins of at least 3— 5 mm. Although not randomized, the
groups were comparable with regard to age, menopausal status, tumor size, histological type, grading and
axillary lymph node status. The median follow up period was 81.0 months in group 1 and 51.1 months in group
2. Subsets of patients in both groups received chemotherapy and/or hormonal therapy. The 5-year actuarial
rates of ipsilateral breast tumor recurrence (IBTR) were 4.3% and 0.0%, respectively; this difference was
statistically significant. The 5-year disease-free survival rates of 90.9% in group 1 and 95.8% in group 2 were
not statistically significant.

Colorectal Cancer: Small retrospective case series involve IORT as an adjuvant treatment in patients with
locally recurrent or advanced primary colorectal cancer. In general, studies did not specify the surgery as
curative or palliative, but spoke generally to the poor prognosis of the recurrent colorectal cancer patient
(Dresen, et al., 2008; Pacelli, et al., 2004, Lindel, et al., 2001; Harrison, et al., 1998; Bussieres, et al., 1996).
Dresen et al. (2008) retrospectively reported on one of the largest populations (n=147) with locally recurrent
rectal cancer. Patients received EBRT then extended resection surgery with IORT and a subset also received
chemotherapy. Median follow-up time for survivors was 34.0 months. Dresen et al. reported 5-year overall,
disease-free, and metastasis-free survival and local control of 31.5%, 34.1%, 49.5% and 54.1% respectively.
Local control rates and survival rates specific to IORT only (compared to adjuvant IORT) remain unknown.

Gastric Cancer: Evidence in the published, peer-reviewed scientific literature is conflicting and includes IORT
as part of a multimodal treatment plan:

Fu et al (2008) conducted a prospective, observational trial. A total of 97 consecutive patients with locally
advanced, non-metastatic adenocarcinoma of the stomach underwent gastrectomy with lymph node dissection;
46 were treated with surgery followed by adjuvant IORT and combined chemotherapy and EBRT. The remaining
51 patients were treated with surgery followed by adjuvant chemotherapy and EBRT using the same regimen,
but without IORT. The use of IORT was determined by patient preference and the availability of the facility at
surgery without randomization. No significant differences in the patient characteristics between the two groups
of patients were observed. Results showed four patients experienced Grade 3 or 4 late complications, but no
significant difference was observed between the two groups. After a median follow-up of 24 months, the 3-year
locoregional control rate was 77% and 63% in the two groups with or without IORT, respectively (statistically
significant). The 3-year overall survival and disease-free survival rate was 47% and 36% in the EBRT group and
56% and 44% in the EBRT+IORT group, respectively (not statistically significant). The authors noted that a
limitation of this study is it may have been underpowered; a calculation of the number of patients required for a
set level of statistical power was not performed.

Drognitz et al. (2008) retrospectively compared a cohort of 61 patients with gastric neoplasms who had
undergone gastrectomy or subtotal resection with IORT, to a matching cohort of 61 patients without IORT.
Matches were selected on the basis of postoperative stage, postoperative histologic grading, extent of surgery,
sex, and similarity of age at the time of diagnosis and date of surgery (both within 4 years). Mean follow-up was
4.8 years in the IORT group and 5.0 years in the non-IORT group. The authors reported no significant difference
in overall survival with IORT. The locoregional tumor recurrence rate was 9.8% in the IORT group and unknown
in the non-IORT group. Although not reaching the level of significance in every category, surgical complications
such as pancreatitis were more common in the IORT than non-IORT group.

In a prospective two-cohort, non-randomized trial, Qin et al. (2006) studied 547 patients. A total of 106 patients
with stages I-IV gastric carcinoma were treated by radical resection and IORT; and 441 patients were treated by
surgery alone. The 5-year survival rate (YSR) for patients treated by operation alone was 92.8% for stage I,
80.6% for stage Il, 45.1% for stage Ill, and 10% for stage IV. The 5-YSR for patients treated by IORT was 100%
for stage | and stage Il, 60.4% for stage Ill, and 14.3% for stage IV. IORT made a statistically significant
difference in survival in patients with stage Il and Il gastric cancers. Neither significant late complications nor
deviation from the usual postoperative course was observed.
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Sindelar et al. (1993) performed a randomized, controlled trial. A total of 41 patients with adenocarcinoma of the
stomach underwent gastrectomy; 16 patients followed surgery with IORT. The remaining 25 patients underwent
surgery alone or postoperative EBRT. Results showed seven patients (17%) died of complications. The median
survival for patients with tumors of all stages was 25 months for the IORT group and 21 months for the control
group (not statistically significant). Locoregional disease failures occurred in 44% of IORT patients and 92% of
control patients (statistically significant). Complication rates were similar between IORT and control patients.

Gynecological Cancer: Evidence involving the use of IORT in gynecological cancers consists of small
retrospective case series evaluating adjuvant IORT in patients with locally advanced and recurrent
gynecological cancers (Tran, et al., 2007; Dowdy, et al., 2006; Yap, et al., 2005; Martinez-Monge, et al., 2001;
Gemignani, et al., 2001). Martinez-Monge et al. (2001) retrospectively reported on one of the largest
gynecologic populations (n=67). Patients with advanced cervical cancer included 36 recurrent and 31 primary
disease patients. Patients underwent IORT in addition to EBRT and chemotherapy. Median follow-up was 58
months for patients with primary tumors and 18.9 months for patients with recurrent disease. The 10-year
survival results were significantly better for primary disease, 58.1%, than for recurrent disease, 14.1%. Local
control rates and survival rates specific to IORT only (versus adjuvant IORT) have not been established.

Pancreatic Cancer: Evidence in the published, peer-reviewed scientific literature includes IORT as part of a
multimodal treatment plan and present conflicting study findings. Some authors spoke to using IORT for
palliative indications, and those findings were also conflicting (Showalter, et al., 2009; Valentini, et al., 2009a;
Nakagohri, et al., 2007; Ihse, et al., 2005; O'Connor, et al., 2005; Ma, et al., 2004; Reni, et al., 2001). In a
retrospective study, Showalter et al. (2009) reported on 83 patients and found the median survival time of
patients who received IORT was 19.2 months, which was not significantly different than patients managed
without IORT, 21.0 months. Nakagohri et al. (2007) retrospectively studied 105 patients, noting the 1-, 3-, and 5-
year survival rates for patients with and without IORT were 43%, 11% 5%, and 61% 18% 18% respectively.
These results were not statistically significant. Reni et al. (2001) retrospectively evaluated 203 patients (IORT,
n=127; surgery only n=76). In 49 patients with locally limited disease (Stage |-Il; LLD), IORT (n = 30) reduced
the local failure rate and significantly prolonged time to local failure, time to failure, and overall survival with
respect to surgery alone (n = 19). Because of conflicting study findings, it remains unknown if IORT provides
clinical value such as long-term survival. Ma et al. (2004) (n=81) noted adjuvant IORT supported a pain
remission rate of 92%. Ihse et al. (2005) (n=55) did not observe any obvious ameliorating effects on pain, with
63% of the unresectable patients requiring opioids within three months following the treatment. The author noted
“As there are other less invasive alternatives available today, IORT is not indicated exclusively for pain control.”

Sarcoma: Data are primarily small retrospective case series, involving patients with soft tissue sarcomas or
osteosarcomas of the extremities, and soft tissue sarcoma of the retroperitoneum. Most authors did not specify
surgery as curative or palliative, but spoke to poor prognosis or high risk of metastases (Tran, et al., 2006;
Kretzler, et al., 2004; Sindelar, et al., 2003; Sakayama, et al., 2003; Oya, et al., 2001; Alektiar, et al., 2000).
Sindelar et al. (2003) conducted a small randomized controlled trial with a median follow-up of 8 years. A total of
35 patients with surgically resected sarcomas of the retroperitoneum were included; 15 underwent IORT plus
EBRT, 20 underwent EBRT only. Some subsets of both groups received chemotherapy. Patients who received
IORT had fewer complications of disabling radiation-related enteritis (two of 15) than control patients (10 of 20),
but radiation-related peripheral neuropathy was more frequent among those who received IORT (nine of 15)
than among control patients (one of 20). The number of locoregional recurrences was statistically significantly
lower among those who received IORT (six of 15) than control patients (16 of 20). Median survival times were
similar for the group that received IORT (45 months) and the control group (52 months).

Professional Societies/Organizations

National Comprehensive Cancer Network® (NCCN®): The NCCN addresses IORT in several of their Clinical
Practice Guidelines in Oncology™. NCCN Guidelines™ include algorithmic and narrative recommendations.
NCCN recommendations include the following:

e Breast Cancer (v.1.2010): Under partial breast radiation therapy, “IORT with photons or electrons with a
single fraction (targeted IORT) can be used in institutions with that experience and expertise.”

e Cervical Cancer (v.1.2010): Under therapy for relapse, “patients with central pelvic recurrent disease after
RT should be evaluated for pelvic exenteration with or without IORT.”

Page 4 of 9
Coverage Policy Number: 0452



e Colon Cancer (v.2.2010): “IORT, if available, should be considered for patients with T4 or recurrent cancers
as an additional boost.”

e Esophageal Cancer (v.1.2010): “Experience of IORT as an alternative to external-beam radiation is limited.”

e Rectal Cancer (v.2.2010): “IORT, if available, should be considered for very close or positive margins after
resections as an additional boost, especially for patients with T4 or recurrent cancers.”

e Soft Tissue Sarcoma (v.1.2010): IORT as a treatment option is discussed frequently throughout the
guideline.

e Uterine Cancers (v.1.2010): Under treatment of relapsed or metastatic disease, “for patients previously
treated with external-beam radiation at the recurrence site, surgical exploration of the pelvis and resection
with or without IORT is recommended.”

American Cancer Society (ACS): The ACS states that “IORT is the delivery of radiation to the cancer during
surgery. The radiation may be given externally or internally, and is often combined with a course of external
radiation given before or after the operation. IORT is useful for abdominal or pelvic cancers (especially those
that have grown close to vital areas) and in cancers that have a tendency to grow back after treatment. Normal
tissues can be moved out of the way and protected during surgery, so IORT reduces the amount of tissue that is
exposed to radiation. This allows a higher dose of radiation to reach the cancer. IORT is delivered in a special
operating room lined with radiation-shielding walls” (ACS, 2009).

Summary

The independent incremental clinical value of IORT has not yet been demonstrated, as published studies
evaluate IORT performed in conjunction with other radiotherapies and/or chemotherapies. Although IORT-
specific impact to health outcomes remains unknown, the overall body of evidence suggests that IORT, when
used as part of a multimodal regimen, may aid in locoregional and distant metastatic disease control with
acceptable side effects. This does not consistently translate into increased survival rates.

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

Covered when medically necessary:

CPT®* Description
Codes
77470 Special treatment procedure (eg, total body irradiation, hemibody radiation, per

oral, endocavitary or intraoperative cone irradiation)

HCPCS Description
Codes
S8049 Intraoperative radiation therapy (single administration)

ICD-9-CM Description
Diagnosis
Codes

Multiple / varied

*Current Procedural Terminology (CPT®) ©2010 American Medical Association: Chicago, IL.
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Policy History

Pre-Merger Last Review Policy Title
Organizations Date Number
CIGNA HealthCare 4/15/2008 0452 Intraoperative Radiation Therapy

“CIGNA", “CIGNA HealthCare” and the “Tree of Life” logo are registered service marks of CIGNA Intellectual Property, Inc., licensed for use by
CIGNA Corporation and its operating subsidiaries. All products and services are provided by such operating subsidiaries and not by CIGNA
Corporation. Such operating subsidiaries include Connecticut General Life Insurance Company, CIGNA Health and Life Insurance Company,
CIGNA Behavioral Health, Inc., CIGNA Health Management, Inc., and HMO or service company subsidiaries of CIGNA Health Corporation and
CIGNA Dental Health, Inc. In Arizona, HMO plans are offered by CIGNA HealthCare of Arizona, Inc. In California, HMO plans are offered by
CIGNA HealthCare of California, Inc. In Connecticut, HMO plans are offered by CIGNA HealthCare of Connecticut, Inc. In North Carolina, HMO
plans are offered by CIGNA HealthCare of North Carolina, Inc. In Virginia, HMO plans are offered by CIGNA HealthCare Mid-Atlantic, Inc. All
other medical plans in these states are insured or administered by Connecticut General Life Insurance Company or CIGNA Health and Life
Insurance Company.
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