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Coverage Policy

CIGNA does not cover mammary ductoscopy (MD) for any indication because it is considered
experimental, investigational or unproven.

General Background

Mammary ductoscopy (MD) also referred to as fiberoptic ductoscopy (FDS) or breast duct endoscopy (BDE),
involves the direct visualization of the mammary ducts and the use of a rigid camera or ductoscope.

MD has been proposed as a diagnostic tool for screening individuals at high-risk of breast cancer. Researchers
have proposed the use of direct visualization of the mammary ducts through rigid and fiberoptic scopes in an
attempt to increase the sensitivity of early recognition of cellular changes in the mammary duct lining. The
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rationale is that direct visualization may assist in confirming the presence of cancer when a diagnosis cannot be
confirmed using standard imaging techniques such as mammography, ultrasound or magnetic resonance
imaging (MRI). However, the capacity of mammary ductoscopy (MD) for the direct observation of lesions in
smaller caliber peripheral ducts and the terminal duct-lobular units where premalignant and malignant lesions
often originate is limited by the outer diameter of the scope and the complex branching pattern of the mammary
ducts (Periera, 2005). The use of MD allows the visualization of only a few of the ducts that open to the nipple,
leaving the other 13—-18 ducts that open at or just below the nipple surface unexamined (Al Sarakbi, 2006).
However, as technologies have evolved, the addition of fiberoptics has expanded the visual fields that may be
examined during this procedure. Currently available ductoscopes have limited ability to biopsy lesions. At this
time its limited biopsy facility and inability to visualize all of the ductal system limit its usefulness in the screening
of breast cancer (Hung, 2009; Kapenhaus-Valdes, 2008).

Standard methods that are commonly used by health care providers to screen for breast cancer include
mammography, clinical breast examination (CBE), and breast self-exam (BSE) (American Cancer Society
[ACS], 2010; National Cancer Institute [NCI], 2010; National Comprehensive Cancer Network [NCCN], 2010;
NCI, 2008;). For mammography, the NCI (2010) reports that the relative breast cancer-specific mortality is
decreased by 15% for follow-up analysis and 20% for evaluation analysis. The absolute benefit is approximately
1% overall but depends on inherent breast cancer risk, which rises with age (NCI, 2010). Overall sensitivity of
mammography is 75%, with a range of 54%—-58% in women younger than 40 years to 81% to 94% in those
older than 65 years; specificity is >90%. The positive predictive value (PPV) of a screening mammaogram ranges
between 6.3%—8%, depending upon age. In women ages 50-59 years, specificity for clinical breast exam
ranges from 88%—96%, while the PPV is 3%—4% (NCI, 2010). The sensitivity, specificity and predictive values
of ductoscopy as a screening tool are unknown.

If breast abnormalities are found on screening or are present on physical exam, standard methods used for
further testing include additional diagnostic mammography films, ultrasound, magnetic resonance imaging
(MRI), fine-needle aspiration (FNA), core-needle, or incisional breast biopsy (ACS, 2008; Gemignani, 2004;
NCCN, 2010). The use of MRI in combination with mammography provides a highly sensitive screening strategy
(i.e. sensitivity 93%—100%) (Lord, 2007). In select cases, ductography (i.e., sensitivity 19%, negative predictive
value [NPV] 63%) also known as galactography may be used to evaluate spontaneous nipple discharge
(Inglehart, 2008; Morrogh, 2007). Ductoscopy has also been proposed for the investigation of pathologic nipple
discharge. In a prospective case series by Sauter, et al. (2009) involving 84 samples from 75 women comparing
nipple aspirate fluid and MD demonstrated a sensitivity and specificity of MD of 13% and 88%, respectively, for
cytology in breasts with pathological nipple discharge (PND). In breasts without PND, sensitivity and specificity
were 14% and 100%, respectively. Although the specificity of MD is relatively high in this series, there are
scarce data in the form of well-designed controlled trials comparing outcomes of this technology and standard
therapies. The use of MD for this indication is not considered a standard diagnostic tool

Prospective randomized controlled studies are required to determine the benefits of MD over conventional
diagnostic and surgical methods. While MD appears to be technically feasible, issues that have yet to be
determined concerning the use of MD include:

e how the use of MD will translate into possible increased surveillance of at-risk patients of all ages

o whether unwarranted chemotherapeutic or surgical prophylactic treatment may be initiated because of
false-positive results

e how findings from MD may be used to modify ongoing chemotherapeutic regimens

e whether validation by MD that no atypia exists in a known high-risk patient warrants additional studies,
other than repeat mammography, CBE, ultrasound or MRI (Newman, 2004)

Clinical trials are in progress to determine the diagnostic utility of using nipple aspirate fluid, ductal lavage and
MD as potential screening tools for women at moderate-to-high risk of developing breast cancer. Studies will
also analyze the extent to which nipple aspiration, ductal lavage, and duct endoscopy may assess cancer cells
in women who are undergoing surgery for breast cancer.

Literature Review
Breast Cancer Screening: As part of an ongoing long-term research project aimed at exploring the potential
clinical applications of MD, Sarakbi and colleagues (2006) conducted a prospective study to assess its technical
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feasibility, its role in guiding ductal excisional surgery, and its use in the identification of malignancy. Twenty-six
patients were subdivided into two study groups: Group A (n=13) undergoing mastectomy or lumpectomy for
ductal carcinoma, and Group B (n=13) presenting with pathological nipple discharge (PND). Mammary
ductoscopy (MD) using the Mastascope " was successful in 11 patients in Group A. Intraductal pathology was
visualized in eight (80%) of ten patients, but ductal cytology was positive for malignancy in only two cases
(sensitivity, 16%; specificity, 100%). In Group B, MD was successful in nine patients. Seven of these patients
underwent ductoscopy-guided duct excision, which revealed ductal carcinoma in situ (DCIS) in one, papilloma in
four, and benign disease in two patients. The authors concluded that, although MD is feasible, its cytological
yield is not sufficient for the diagnosis of malignancy, and the development of a biopsy tool that obtains tissue
under direct visualization is required.

Badve et al. (2003) conducted a retrospective analysis evaluating the efficacy of fiberoptic ductoscopy (FDS) as
a screening tool for detecting cancer. Investigators examined the frequency of involvement of the nipple and
central duct area in mastectomy specimens as surrogate markers to estimate the utility of ductoscopy in breast
cancer patients. The review of 801 mastectomy specimens showed nipple and central duct involvement in only
22% of the cases. The authors noted that these findings suggest FDS is not a good method for detecting most
forms of breast cancer, as ductoscopy yielded a low diagnostic accuracy. This study is limited by the lack of
statistical analysis including the comparison between FDS and standard screening tools, and the lack of specific
clinical outcomes data.

Evaluation of Nipple Discharge: Liu et al. (2008) reported the findings on 1048 women (1093 breasts) for
spontaneous nipple discharge who underwent FDS between 1997 and 2005. FDS visualized intraductal
abnormalities in 594 (54.3%) mammary ducts of this cohort. Four hundred thirty-seven patients (73.6%)
received standard surgical assessment and final tissue diagnosis which revealed 49 cases (11.2%) of breast
cancer. Thirty-six of these abnormalities (69.2%) were nonpalpable by clinical exam. Sensitivity for FDS for
breast cancer associated with nipple discharge is 94.2% in this cohort and 94.4% for nonpalpable disease.
Mammography, high-frequency sonography, and mammography plus sonography were also performed as
preoperative assessment and to guide subsequent biopsy. Sensitivity was reported as 56.8%, 48.6%, and
36.4%, respectively (p<0.001) for breast cancer associated with nipple disease and 42.3%, 38.5%, and 10.3%
for nonpalpable disease. Limitations include uncontrolled study design and lack of data regarding specificity and
the PPV of FDS.

Dietz et al. (2002) conducted a cross-sectional study to assess the intraoperative localization rate of MD by
correlating visual findings to pathologic diagnosis. During duct excision, the researchers dissected along the
shaft of the ductoscope, excising the abnormal duct. The pathologic diagnosis was then compared to the
observations made during MD. Eighty-eight percent of proliferative lesions were identified in the patients.
Investigators suggested that randomized controlled trials with long-term follow-up may show whether
ductoscopy-directed duct excision for patients with pathologic nipple discharge can reduce the occurrence of
ipsilateral breast cancer development.

Yamamoto et al. (2001) conducted a diagnostic study comparing ductography and MD and their relative
diagnostic value. Sixty-five women with abnormal nipple discharge were evaluated by ductography and
ductoscopy. Forty women were found to have positive screening results and subsequently underwent biopsy
and histopathologic analysis. MD exhibited higher positive predictive values for identifying intraductal abnormal
lesions than ductography (97.4% versus 89.2%, respectively). However, two patients with negative MD but
abnormal ductographic findings in the fifth and sixth branches of the segmental duct had evidence of small
papillomas in the small ducts. A true false-negative rate cannot be calculated, as the subjects who had negative
screenings did not undergo definitive diagnosis with biopsy. The researchers concluded that due to the lack of
the negative predictive value, the accuracy of this diagnostic test remains questionable.

A diagnostic study conducted by Shen et al. (2000) evaluated fiberoptic ductoscopy (FDS) in 259 women who
had nipple discharge and analyzed the visual findings, cytological washings, and subsequent histopathology. In
92 women (36%), FDS was successful in detecting an intraductal papillary lesion. The overall positive predictive
value of FDS screening was 83%. Sensitivity, specificity, or the negative predictive value of the test was not
reported. This study fails to demonstrate the diagnostic accuracy of this technology.

Guided Duct Incision/Breast Conserving Surgery: Researchers have investigated mammary ductoscopy
(MD) as a surgical guide to assist the clinician in minimizing the extent of breast tissue excised during breast
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conserving surgery while ensuring clear histopathological margins. Although MD may identify intraductal
abnormalities they may be benign or within the standard field of resection therefore adding no benefit to the
patient (Khan, 2006; Kappenhaus-Valdes, 2008).

Grunwald et al. (2007) performed a retrospective analysis of 71 MDs on 64 patients that were preoperatively
undertaken in patients in which an open biopsy with targeted excision was indicated. Indications for open biopsy
were based on results obtained from cytological, histological or image findings from mammography,
galactography or sonography of the breast. Additionally, magnetic resonance imaging (MRI), nipple smear, fine
needle aspiration cytology, and high-speed core biopsy were performed in some patients according to
indications and to examine the performance of the individual diagnostic methods. In 71 mammary ductoscopies,
this procedure showed a sensitivity and specificity of 55.2% and 61.5%, respectively, compared to nipple smear
(n=58, 36.7%, 92.3%); mammography (n=71, 37.9%, 92.3%); galactoscopy (n=19, 56.3%, 100%); duct
sonography (n=71, 67.3%, 61.5%); MRI (n=27, 65.2%, 25.0%); FNAC (n=34, 51.9%, 100%); and core biopsy
(n=11, 42.9%, 100%), respectively. Positive predictive value (PPV) was 100% for all procedures. The authors
noted that a prospective, multicenter trial has been initiated in order to make conclusive statements about
ductoscopy, especially to precisely define the indications for this method.

Kapenhaus-Valdes et al. (2008) reviewed outcomes of the use of MD in 110 ducts of 93 women with nipple
discharge. A subset of patients (n=67) underwent ductoscopically-guided duct incision of 77 ducts. Brush biopsy
samples and lavage fluid was sent for cytologic analysis. Six patients were found to have breast cancer on
biopsy. Of these six patients, all had spontaneous nipple discharge (four with bloody discharge) and two of six
had fullness and nodular density on physical exam prior to ductoscopy. No statistical comparison of outcomes
between the use of MD and other technologies was reported. This review also lacks data regarding the PPV,
sensitivity and specificity of this technology. No conclusion regarding how this technology compares to standard
diagnostic methods in the diagnosis of nipple discharge can be made.

Louie and colleagues (2006) retrospectively reviewed the characteristics of 188 patients with nipple discharge
who underwent ductoscopy-assisted excisional biopsy and had a confirmed diagnosis of carcinoma. Fourteen
specimens had confirmed carcinoma (i.e., 12 had ductal carcinoma-in-situ [DCIS]; two had invasive carcinoma
with or without DCIS). Surgical margins were positive in seven of the ten samples, and two were positive within
one millimeter (mm) of the specimen edge. The authors noted that MD did not offer additional information to the
clinician when performed prior to surgical resection, as there were no clear landmarks that could be identified.
Additional prospective studies are needed to determine the value of using MD in patients with cancer.

Kim et al. (2004) performed a case series study (n=30) reporting the results of 19 patients with a preoperative
histologic diagnosis of in situ or invasive breast cancer who underwent intraoperative MD immediately preceding
therapeutic partial mastectomy. In those cases where the tip of the ductoscope was either proximal to, or
adjacent to the standard mastectomy cavity, an additional ductoscopy-directed margin of tissue was taken for
histologic analysis. Only 19 of 30 patients were able to produce nipple aspirate fluid. An intraductal abnormality
was visualized in 15 of 19 patients; however, 10 of these intraductal abnormalities were intratumoral or adjacent
to the standard partial mastectomy resection field and histology was negative for carcinoma. Of five patients
who had ductal abnormalities that were proximal to the resection cavity only one ductoscopy-directed margin
demonstrated infiltrating carcinoma. The authors noted that MD did not add value to patient care or alter the
surgical intervention that the patients were undergoing. This study was also limited by lack of randomization,
small patient numbers, and lack of statistical analysis of the PPV, sensitivity, or specificity of this technology as
well as a lack of statistical comparison between this technology and partial mastectomy outcomes.

Dooley (2003) prospectively studied the use of operative breast endoscopy to assist the surgeon in the
determination of intraoperative margin assessment, and to define the ductal anatomy in order to best position
the lumpectomy to achieve clear margins at first excision of abnormal or malignant breast tissue. The surgeon
was able to successfully perform mammary ductoscopy (MD) on 150 of 201 patients. Notably, the positive
margin rate of the 150 patients was 5.0%. Additionally, MD identified 83 cases that showed additional
intraluminal lesions outside the margin anticipated based on clinical and preoperative imaging. This study is
limited by the lack of statistical analysis, randomization, or long-term patient outcomes.

The role of MD in breast cancer screening and breast conservation surgery has yet to be fully defined (Tang,
2010). Randomized controlled clinical trials published in the peer-reviewed scientific literature evaluating the use
of mammary ductoscopy in the screening of breast cancer, for the evaluation and management of nipple
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discharge, and for its role in breast-conserving surgery are lacking; studies are limited to uncontrolled case
series and case reports. There is also a lack of comparison of long-term clinical outcomes of MD compared with
conventional technologies or used as an adjunct to conventional technologies. At this time mammary
ductoscopy (MD) is not considered a standard diagnostic tool for any indication.

U.S. Food and Drug Administration (FDA)

Several ductoscopes have been approved for use by the FDA. Although they were originally classified as 510(k)
devices, they are now considered unclassified by the FDA. According to the FDA, a ductoscope is a device
intended for use in viewing an interior cavity of the human body through either a natural opening or an incision.
Examples of these devices include the ViaDuct™ Miniscope (Acueity Inc., Palo Alto, CA) which received 510(k)
approval in May 2004, and the Mastascope " (Lifeline Biotechnologies, Pompano Beach, FL), approved in June
2004.

Professional Societies/Organizations

The American Cancer Society, American College of Obstetricians and Gynecologists, American Society of
Breast Surgeons, National Cancer Institute, and National Comprehensive Cancer Network do not address the
use of mammary ductoscopy for the screening, diagnosis, or treatment of breast cancer.

Summary

Data are lacking in the published peer-reviewed scientific literature regarding the diagnostic utility of mammary
ductoscopy (MD) for any indication. Published studies are limited by a lack of randomized controlled trials
evaluating the safety and effectiveness of this technology. Additionally, long-term clinical outcomes regarding
MD compared with conventional technologies such as mammography, ultrasound, or magnetic resonance
imaging are lacking. The role of mammary ductoscopy has not yet been established for any indication.

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

Experimental, investigational, unproven, and not covered when used to report mammary ductoscopy
(MD):

CPT* Codes | Description

19499 Unlisted procedure, breast

ICD-9-CM Description

Diagnosis

Codes

V16.3 Family history of malignant neoplasm; breast

VV84.01 Genetic susceptibility to malignant neoplasm of breast

All codes

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