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CURRENT PERSPECTIVE ON THE MAMMOSITE™
RADIATION THERAPY SYSTEM
A BALLOON BREAST BRACHYTHERAPY
APPLICATOR

Cedas Medical Center

Martin Keisch

O When presenting any perspective on the MammoSite™
Radiation Therapy System (RTS) (Proxima Therapeutics,
Alpharetta, GA) one must first consider the background of
accelerated partial breast irradiation (APBI). APBI represents a
paradigm shift in the breast conserving treatment of early stage
breast cancer . This paradigm shift is based on reducing the post
lumpectomy treatment target from the standard whole breast to a
significantly reduced target that includes the breast tissue
immediately surrounding the cavity only (cavity plus a 1-2 cm
margin). By reducing the volume of breast tissue to be treated, a
time advantage is achieved because the necessary dose can be
safely delivered in 5 days. Although investigative work on APBI
began more than 10 years ago and published works report excellent
results, those published to date are mostly single institutional Phase
I/11 data, and few have reported with follow up greater than 5
years . As a result, the paradigm shift from standard whole breast
radiotherapy to APBI has not yet been accepted across the country
as a standard of care. Two of the more obvious reasons for the
slow transition ; to this exciting treatment approach have been
the lack of randomized Phase |11 data supporting the concept and
the need for a reproducible APBI treatment technique, which is
easily applicable.

O The initial studies investigating APBI based the treatment
approach on traditional brachytherapy techniques and used
interstitial multicatheter-based brachytherapy of both low and high
dose rates. Despite excellent results reported from multiple
institutions, a Phase I/11 trial completed by the Radiation Therapy
Oncology Group, and the development of image-guided catheter
placement techniques, relatively few centers use these techniques
even today. The general lack of acceptance of the multiple-catheter
technique stems from the associated learning curve when first
starting and concerns regarding the traumatic appearance of the
breast when catheters are in place. In response, simplified
techniques have been developed and early investigation has been
completed with promising results.

O These techniques include the MammoSite™ RTS balloon
applicator and the three-dimensional conformal external beam
(3D-CRT) technique. As a result of the development of these
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techniques, the interest in and adoption of APBI have increased
at a steady pace.

O To address the need for an appropriate level of scientific data
supporting APBI, there are several on-going Phase 111 trials in
Europe and United States, the National Surgical Adjuvant Breast
and Bowel Project and the Radiation Therapy Oncology Group
are soon to launch a national Phase 11 trial comparing standard
adjuvant whole breast irradiation (WBI) with partial breast
irradiation (PBI). In this trial, institutions will have a choice
between which PBI methods they will offer - interstitial
multicatheter brachytherapy, balloon catheter brachytherapy, and/
or 3D-CRT. The trial is targeted to accrue 3000 patients in a period
of 2.5 years and designed to compare in-breast tumor control and
determine if PBI is equivalent to WBI.

O The development of the MammoSite™ RTS and 3D-CRT has
overcome some of the technical barriers of the multicatheter
approach. Currently, the MammoSite™ is the most widespread
technique used for APBI. The device is a dual lumen inflatable
balloon that fills the surgical cavity giving a dose of radiation
that is highest on the surface and falls off rapidly treating 1 cm of
breast tissue that immediately surrounds it. Ever since the Food
and Drug Administration (FDA) approved the MammoSite™ it
has become most frequently used in PBI with almost 2000
physicians in more than 700 centers trained in its use. More than
7000 patients are estimated to have been treated using the device.
This article will address the data available regarding cosmesis,
toxicity. Eflicacy, and ease of use.

0 Because FDA approval was obtained in May 2002, it is
understood that the perspective discussed is based on followup
data of less than 3 years except for the original 43 patients included
in the initial FDA trial. The strength and quality of the current
data is growing and includes the original FDA trial, the American
Society of Breast Surgeons (ASBS) registry, a few single
institutional early results and a compilation of data generated from
a meeting held at Virginia Commonwealth University (VCL) that
included the institutions with the broadest experience with the
device (D. Arthur. VCU Meeting. September 2004. personal
communication ). These data sets overlap because some patients
are included in more than one data set: however, the total number
of patients represented is approximately 1800 with followup as
long as 50 months.

O The currently available data for the MammoSite™ suggest a
durable good to excellent cosmetic outcome in approximately 85
O of patients. The data from the series with the longest follow-
up, the FDA trial, demonstrate a favorable outcome in 8400 of
patients with a median follow up of 31 months. The results seem
stable with little change over time both as a group and as
individuals. A strong correlation is seen with skin spacing, a valid
surrogate for skin dose, with a cut off at about 7 mm or a dose of
about 13000 of the prescription dose. Early conclusions of other

studies support these results, most notably the ASBS registry study
shows strikingly similar results in more than 1200 patients. The
predictive effect of skin dose enables adequate counseling of
patients regarding the potential cosmetic outcome. In the original
43 FDA patients, virtually every patient remains satisfied with
his or her treatment choice and when questioned, would again
choose treatment with the MammoSite™ RTS if need be.
Toxicity is another important end point for any therapy and
traditionally is broken down into acute, chronic, and/or delayed.
Several acute side effects are common with the MammoSite™
RTS including erythema and subsequent hyperpigmentation of
the skin overlying the implant, seroma formation, and breast
tenderness. Less frequently seen side effects are moist
desquamation, delayed healing, and infection. Chronic or delayed
toxicities include fat necrosis, skin atrophy, telangectasias, and
fibrosis. From the data available, results are similar for the
common and self limited side effects of erythema,
hyperpigmentation, and breast tenderness. These symptoms affect
small volumes of tissue and resolve quickly. Seroma formation
is common (10-3000 ) when assessed by imaging such as
ultrasound, but symptomatic seromas are relatively rare. Of
interest is the incidence of persistent seromas in patients not
undergoing MammoSite™ balloon-based brachytherapy. Which
is as high as 3000 at 6 months postlumpectomy. Management of
seromas should be conservative.

O Although they can be aspirated, caution is advised due to the
potential increased risk of infection. When dealing with an
indwelling catheter, proper measures to avoid infection are an
important consideration. Published infection rates vary from 500
to 1600 . The VCU meeting pooled data show an infection rate of
70 of the 577 patients treated by experienced physicians. It should
be noted that some of these patients are included in multiple data
sets including the FDA trial, the Medical University of South
Carolina (MUSC) study, the St. Vincent's study, and the ASBS
registry trial. The strength of the VCU data lies in the experience
level of the treating physicians. All those in attendance fell that
infection rates are directly related to the level of catheter site care,
which should include strict dressing changes and keeping the site
dry. The use of prophylactic antibiotics was controversial but may
be helpful. Very few complications requiring surgical intervention
have been documented, however, it should be noted that some
alarming case reports exist including flap necrosis and persistent
infections requiring drainage. The most common intervention is
aspiration of seromas. whether for symptoms or for diagnostic
evaluation. The incidence is not clear, but from the authors’
experience it is approximately 5-1000 in the community, though
far less at our centers. Fat necrosis is an important delayed toxicity
that can cause tender induration, in a limited local area at the site
of brachytherapy and patient alarm. Both asymptomatic and
symptomatic fat necrosis occur, with many more asymptomatic
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events noted. Overall, fat necrosis is rare with symptomatic events
recorded in less than 50 of cases, comparing favorably to
multicatheter brachytherapy. Regardless, it seems to be a
temporary self-limited toxicity that may occur and resolve 1-2
years after treatment. Overlying skin changes can occur and may
have a lasting impact on cosmesis as noted above. The changes
include both telangectasias and atrophy, which are located focally
at the brachytherapy site. When evaluating the patients with the
longest followup, the FDA trial patients, with followup of more
than 4 years, these skin changes seem to stabilize after 2 years.
Clearly, despite acceptable reports of cosmetic outcomes and
toxicities, local control is the key to successful breast conservation
therapy with WBI or PBI. Proper selection of patients is important
to breast conservation therapies of any sort. The apparent success
of multicatheter implants may be due to the relatively favorable
subgroup of patients chosen for PBI. The best data set
demonstrating apparent equivalence is the matched pair analysis
from the study by Vicini et al. at William Beaumont Hospital.
One hundred ninety-nine patients treated with multicatheter
implants were compared to a carefully matched group of patients
receiving WBI, and no difference was seen in any end point
evaluated.

0 The early local control results with the MammoSite™ seem to
be comparably promising. The FDA trial still shows no local or
regional failures in the initial 43 patients with a median followup
of 31 months. The data pooled from VCU meeting show two true
recurrences, and three elsewhere failures in 577 patients (total
in-breast failure rate of 0.90 ) with followup ranging from 6 to
50 months and a median followup of approximately 17 months
(D. Arthur. VCU Meeting. September 2004. personal
communication). To ensure that results compare with the original
studies using multicatheter implants, the same stringent patient
selection criteria should be followed with the balloon applicator.
Both the American Brachytherapy Society and the ASBS have
recommended patient selection and treatment delivery guidelines
for PBI. These guidelines are a conservative effort to maintain
high local control rates until further data on selection criteria
become available from the on-going Phase 111 trials.

O For a new method of treatment to be successful it must be
widespread and uniform. The main issue with multicatheter
implants is the difficulty in using the technique in a widespread

and uniform fashion. Despite a decade of data and experience it
is estimated to be performed in 20-30 centers in the United States.
The MammaoSite™ RTS was developed to enable practitioners to
provide reproducible implants on a regular and widespread basis.
Because the MammoSite™ sits inside a lumpectomy site cavity
rather than being distributed in the tissue around the cavity as is
the case with multicatheter implants, the balloon sits in virtually
only one relationship to the tumor site. The lumpectomy site
conforms to the surface of the balloon. It is this anatomic
relationship that leads to the simple dosimetry of the MammaoSite™
vs. the multicatheter-based implant. The initial device was the 4-
5-cm variable sphere. It was designed to have the single dwell
position in the center of the balloon as opposed to potentially
hundreds of dwell positions for multicatheter implants. The
dosimetry of a single dwell position virtually perfectly matches
the shape of the spherical balloon. Two other balloon devices
now exist, the 5-6-cm variable sphere and the 4- by 6-cm elliptical
balloon with a fixed volume. These devices were created to offer
physicians more implant options. Using the appropriate size or
shape to best match the cavity allows good conformance to be
achieved.

00 The ASBS study has demonstrated the ability of multiple
centers to reproducibly and safely use the device. Eighty seven
centers participated in this study, with more than 200 physicians
treating the patients. A total of 1500 patients were enrolled in
about two and a half years. The rapidity of the devices acceptance
is a good measure of its ease of use. The MammoSite™ has seen
widespread acceptance by patients, surgeons, and radiation
oncologists in the past two and a half years. Many patients have
been successfully treated and are pleased with their experience.
The data pool of treatment results is growing rapidly and on a
preliminary basis seems to be holding up to that of multicatheter
implants. The FDA trial cohort continues to do extremely well in
all end points including local control, toxicity, and cosmesis with
median followup of at least 36 months. The results of the Phase
111 trial are certainly needed to determine absolute equivalence,
but at this time the use of the MammoSite™ RTS device seems to
be providing a safe method of APBI with acceptable local control
and without significant toxicity. ( Brachytherapy (4) 177-180.
20050 000)
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