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Oncoplastic Surgery in Breast Cancer: Don’t Forget the Boost!
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A growing focus on cosmetic outcomes for women

undergoing breast-conserving therapy has emerged, spur-

ring the development of oncoplastic/partial breast

reconstruction surgical techniques. Oncoplastic techniques

can be offered to a large number of patients and include a

variety of procedures. Local breast tissue rearrangements

such as glandular advancement or rotation flaps can be

employed for smaller defects, whereas, mastopexy and

reduction mammoplasty may be offered for larger resec-

tions and in patients with larger-volume breasts.1 The goals

of these techniques are multifold and include restoration of

an aesthetic breast contour and optimization of breast

symmetry, while enabling the surgeon to obtain generous

margins during oncologic resection.2–6 Furthermore,

patients with macromastia or significant ptosis undergoing

radiotherapy may benefit from both reduced toxicity and

improved function through relief of symptomatic macro-

mastia. Taken together, these benefits translate into

improvements in breast-related quality of life in women

with breast cancer. However, one of the challenges asso-

ciated with the increased use of oncoplastic techniques is

incorporating the tumor bed boost that often accompanies

whole-breast irradiation (WBI) following breast-conserv-

ing surgery. As such, the questions that have emerged

include (1) what is the role of tumor bed boost following

breast-conserving surgery, and (2) how can oncoplastic

surgery be integrated into a paradigm that includes tumor

bed boosts?

WHY IS A TUMOR BED BOOST IMPORTANT

IN THE MANAGEMENT OF BREAST CANCER?

Several randomized trials have been performed evalu-

ating the role of tumor bed boost, which remains an

integral part of current breast cancer radiotherapy para-

digms for women undergoing breast conservation, as noted

by recent evidence-based guidelines and clinical trials.7–12

EORTC 22881 randomized over 5300 women with stage

I/II breast cancers to the addition of a boost (16 Gy,

lumpectomy cavity ? 1.5 cm) or no boost for patients with

negative surgical margins. Initial outcomes at 10 years

demonstrated a reduction in local recurrence (10.2% vs.

6.2%, p\.0001). The relative benefit in rates of local

recurrence were maintained across all age groups; how-

ever, the absolute local recurrence benefit was diminished

with increasing age (age\ 40 years: 24 vs. 13%;

41–50 years: 12 vs. 8%; 51–60 years: 7 vs.

4%;[ 60 years: 7 vs. 4%), while the addition of a boost

was associated with increased fibrosis.7 Twenty-year out-

comes from this study were recently published, with boost

demonstrating a persistent reduction in ipsilateral breast

tumor recurrence (IBTR) [17 vs. 12%], with no plateau and

increasing benefit to boost noted over time, although no

breast cancer or overall survival advantage was noted.11

Factors associated with IBTR included young age, the

presence of ductal carcinoma in situ (DCIS), and high-

grade disease (first 5 years of follow-up).11 With respect to

DCIS, Moran et al. recently published a pooled analysis

demonstrating a reduction in IBTR with the addition of a

tumor bed boost at 5, 10 and 15 years (3.7 vs. 2.9%, 7.5 vs.

5.9%, 12 vs. 8.4%, respectively), with an increasing benefit

noted with longer follow-up. Additionally, boost was

associated with a reduction in IBTR independent of age

and tamoxifen use.12 Taken together, these data support the

need to consider tumor bed boost in most women
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undergoing breast-conserving surgery. While there are

questions regarding the magnitude of benefit in the modern

era, given updated surgical and systemic therapy approa-

ches, there are limited data to support eliminating a tumor

bed boost at this time. Additionally, while one may con-

sider larger margins in an effort to forgo a boost, there

remains a paucity of data supporting this approach. Further

study and updated data are needed to best identify those

patients requiring a tumor bed boost.

INCORPORATION OF THE TUMOR BED BOOST

WITH AN ONCOPLASTIC SURGICAL PARADIGM:

BEST PRACTICES

Importantly, a preoperative, multidisciplinary discussion

with the oncologic surgeon, reconstructive surgeon, and

radiation oncologist is crucial in order to identify the

necessity of and the target for a boost when oncoplastic

techniques are anticipated. While surgical clips can be

placed to delineate the surgical bed, tissue rearrangement

can alter the original positioning, limiting their ability to

serve as fiducial markers of the lumpectomy cavity and at-

risk tissue. However, this may not be an issue with small

resections and limited tissue rearrangement. Perhaps most

important is a multidisciplinary debriefing following the

oncoplastic procedure. This is a critical measure that

allows the radiation oncologist to understand the postop-

erative anatomy so they may delineate the areas at highest

risk for incorporation into the target boost volume.

An alternative treatment strategy is an intraoperative

radiation therapy (IORT) boost following lumpectomy but

prior to tissue rearrangement. Multiple studies have been

published documenting the safety and efficacy of IORT

boost, although limited data are available in the setting of

oncoplastic surgery.13,14 This approach would allow for

completion of the boost prior to any tissue rearrangement

or cavity alteration, with WBI to follow. This technique

can be used when oncoplastic surgery follows lumpectomy

in one procedure, or with a staged approach where, fol-

lowing initial resection, the patient is brought back to the

operating room for IORT followed by their oncoplastic

procedure. Challenges with such an approach include the

need for IORT equipment and sequencing. This strategy

would not be ideal if a patient requires chemotherapy as

there would be a significant delay between boost and WBI

(although the sequence can be flipped with respect to

systemic therapy and radiotherapy).15 Additionally, there

are limitations with respect to IORT and cavity size (up to

5 cm), which may limit feasibility beyond smaller resec-

tion cavities. Finally, with low-energy IORT,

approximately 25% of prescription dose is administered at

1 cm from the lumpectomy cavity. This is different than

other boost techniques (electrons, photons, brachytherapy,

electron IORT), which usually deliver 100% of the pre-

scription at 1 cm or greater; however, IORT boost series

have confirmed the safety and efficacy of the technique and

IORT represents a technique that allows for the easiest

incorporation of boost into oncoplastic procedures.13,14,16

Placement of a device (e.g. Biozorb; Focal Therapeutics,

Aliso Viejo, CA, USA) to mark the location and extent of

the lumpectomy cavity is yet another strategy.17 This

would also potentially allow for sequencing such that

chemotherapy could precede radiotherapy, and for offering

boost at centers without IORT. Challenges with this

approach include the need to preserve not only the cavity

but a margin of normal breast tissue around the cavity, such

that the boost target volume is comparable to standard

boost volumes. Additionally, this approach requires the

placement of a device into the patient, which adds addi-

tional cost to the procedure. Finally, inclusion of such a

device to maintain the cavity may limit the ability to close

the defect using oncoplastic techniques at the time of sur-

gery. As such, this is not considered an ideal approach to be

incorporated with oncoplastic surgery when using tech-

niques that require such approximation.

A third strategy would be to consider a delayed

oncoplastic approach where the initial surgery would

consist of a lumpectomy; boost could be delivered peri-

operatively using IORT or other partial breast approaches,

including interstitial or applicator brachytherapy, with

planned oncoplastic surgery to follow and then WBI. This

allows for clinicians who do not have IORT to use an

alternative partial breast boost technique; however, it does

add an additional surgical procedure and would also face

the same challenges as an IORT boost for those patients

requiring systemic therapy. Nonetheless, this would likely

increase the rate of wound complications and is therefore a

suboptimal approach compared with the techniques men-

tioned earlier. In addition, this would only work with some

planned oncoplastic procedures (ex. mammoplastic reduc-

tion without additional tissue rearrangement) as the

delivery of radiation therapy would complicate subsequent

surgery to the tumor bed. An option for such approaches

would be a delayed approach for contour deformity (re-

gional flaps, fat grafting), relying on distant donor sites.

Finally, while not a solution, a consideration can also be

made to forgo oncoplastic surgery in those patients who

may derive the greatest benefit to a tumor bed boost

(younger age, presence of associated DCIS, high-grade

disease) and are not able to receive a boost in conjunction

with their proposed oncoplastic procedure. An alternative

would be to omit a tumor bed boost for those patients

desiring oncoplastic surgery who derive the least benefit
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(older age, no associated DCIS, low grade).18 However, the

key remains appropriate patient risk stratification and

communication between surgeons and radiation oncology.

As oncoplastic approaches to breast-conserving cancer

treatment are increasingly adopted, individualized treat-

ment plans with respect to surgical planning and radiation

therapy are required. The most important measure ensuring

optimal outcomes is perioperative multidisciplinary com-

munication and enhanced coordination between the

oncologic surgeon, reconstructive surgeon, and radiation

oncologist.
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