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We  review  a case  of inoperable  early  stage  breast  cancer  treated  definitively  with  the  use  of  stereotactic
ablative  radiotherapy  (SABR).  A  57-year-old  female  with  a history  of decompensated  cirrhosis  with  early
stage breast  cancer  was  treated  with  25  Gy  in  one  fraction.  At her 7-month  follow  up visit,  there  was  a
complete  resolution  of  disease  on imaging.  This  case  represents  a novel  approach  for  the  treatment  of
breast  cancer  with  SABR  when  surgery  is  contraindicated.
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. Introduction

Advances in both surgery and radiation therapy have led to the
evelopment of breast conserving therapy for early stage breast
ancer. Indeed, the paradigm shift from mastectomy to lumpec-
omy and adjuvant radiation has changed the current standard of
are. Similar to the surgical trend of preserving breast tissue with
umpectomy, there has been a trend in radiation oncology towards
ecreasing the treated volume of breast while increasing the dose
er fraction. Indeed, studies have shown that hypofractionated
adiotherapy yields the same results as conventional fractionation
hen treating the whole breast.1–4 Accelerated partial breast irra-
iation (APBI) involves not only increased fractional dose but also

 reduction in the treatment of normal breast with brachyther-
py, intraoperative radiotherapy and external-beam radiotherapy.
owever, no matter what radiation technique is applied, surgery

emains part of the standard of care in operable patients.5

Unfortunately, there is no consensus on the optimal approach

mong women who are not candidates for surgery. Stereotactic
blative radiotherapy (SABR), or stereotactic body radiation ther-
py (SBRT), has been increasingly used in lieu of surgery among
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various disease sites, including the lung, kidney, liver, spine, and
brain, and is often considered the standard of care in many of these
sites.6–8 Studies have shown SABR to be a suitable alternative to
surgery; furthermore, it can yield superior local control rates as
compared to conventional radiotherapy in inoperable cases.9 In
this case report, we discuss the use of SABR in one fraction for early
stage breast cancer in a patient where surgery was contraindicated
(Figs. 1–3).

2. Case report

A 57-year old-woman with a history of decompensated cirrho-
sis secondary to alcohol abuse was  referred to radiation oncology
after being diagnosed with a malignant neoplasm of the left breast.
She initially presented to her primary care physician for a self-
palpated left breast mass. She was then referred for a diagnostic
mammogram revealing an irregular-shaped 3.4 cm mass in the
lower-outer quadrant of the left breast. The biopsy revealed an
invasive lobular carcinoma (ILC), Nottingham grade 2, estrogen
receptor staining strongly positive (95%, 3+), progesterone staining
negative (0), Her2/neu staining negative (1+), ki-67 of 60%. Com-
puted tomography (CT) of the chest, abdomen and pelvis revealed
no evidence of metastatic disease. A nuclear medicine bone scan

revealed no metastatic disease. No clinical or radiographic evidence
of axillary lymphadenopathy was noted. While a bilateral breast
MRI  was ordered as part of her diagnostic work up, the exam was
aborted as she was  unable to tolerate the procedure due to anxiety.

erved.
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Fig. 1. Pre-treatment left breast mammogram in (a) MLO  and (b) CC orientations.

Fig. 2. Treatment planning and dosimetry.

Fig. 3. Post-treatment left breast mammogram in (a) MLO  and (b) CC orientations at 7 months follow up.
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er clinical prognostic stage (AJCC 8) was: Stage IIA (cT2, cN0, cM0,
2, ER: Positive, PR: Negative, HER2/neu: Negative).

Aside from her breast cancer diagnosis, the primary healthcare
oncerns for this patient were related to her decompensated cirrho-
is. She had a history of alcohol abuse (3 large bourbon drinks a day
or 20–30 years) which she quit at the same time as her breast can-
er diagnosis. She had a history of multiple paracenteses for large
olume abdominal ascites. She has also experienced esophageal
arices, portal hypertension, mild splenomegaly, body wall edema,
ow blood pressure, elevated INR and scleral icterus.

Her case was discussed in the multidisciplinary breast tumor
oard with surgical oncology, medical oncology, radiation oncol-
gy, radiology, pathology and gastroenterology present. Various
reatment options including surgery, systemic therapy and radi-
tion were discussed. The usual standard treatment approach with
nitial breast conserving surgery or mastectomy was not feasible
iven the severity of her decompensated cirrhosis and coagulopa-
hy. Stereotactic ablative radiotherapy (SABR), a form of highly
ocused radiation treatment used in many other extracranial sites,
as then offered as a definitive treatment option.

With the patient’s consent, she underwent a non-enhanced CT
imulation for treatment purposes in the supine position. A wing-
oard with a vacuum modified cushion was used to stabilize her
rms above her head and keep her immobilized. The images were
econstructed at 2 mm slice spacing. The gross tumor volume (GTV)
as defined as the clip placed during biopsy and the surrounding
ass-like hyperdense region on planning CT. The clinical target

olume (CTV) was defined to be the same volume as the GTV. The
TV/CTV was expanded by 0.3 cm to create the planning target vol-
me  (PTV). The prescription dose was 25 Gy in a single fraction on

 linear accelerator targeting the PTV. A volumetric modulated arc
herapy plan with 2 partial arcs was used to cover the target. The
lan was normalized for 100% of the dose to cover 95% of the target
TV.

The following max  dose constraints to organs at risk (OARs)
ere used for single fraction treatment, as summarized by the
ational Comprehensive Cancer Network (NCCN) guidelines for
SCLC radiotherapy: heart/pericardium, 22 Gy; ribs, 30 Gy; and

kin, 26 Gy.10 For the bilateral lungs, at most 1500 mL  was to
eceive less than 7 Gy and 1000 mL  was to receive less than
.4 Gy.11 The final plan demonstrated a max  dose of 4.4 Gy to the
eart/pericardium and 11 Gy to the ribs. Because the max  dose in
he entire plan was determined to be 25.9 Gy, the skin dose con-
traint was also met. Finally, 2115.9 mL  of bilateral lung tissue
eceived less than 7 Gy and 2116.2 mL  of tissue received less than
.4 Gy. After quality assurance checks were completed, the patient
as immobilized in the treatment position, and the treatment dose
as initiated after the pre-treatment cone beam CT (CBCT) showed

hat the isocenter agreed with the computerized stereotactic treat-
ent plan, and the alignment and tumor location were verified by

he treating physician.
The SABR treatment was tolerated well by the patient. The

ollowing month, she was  started on endocrine therapy with
oserelin, as a 3.6 mg  subcutaneous injection given every 28 days.
he was also started on 1 mg  anastrozole PO daily a couple of weeks
ater. Three months following the SABR, and two months after ini-
iation of endocrine therapy, the patient returned for thickening
nd pruritis of the skin over the previously treated region which
he first noticed two months following SABR. She did not notice
ny nipple discharge, pain, enlarged lymph nodes, or other symp-
oms. Physical examination revealed skin thickening, dimpling and
yperpigmentation.
Due to persistent inflammatory changes on the treated side, the
atient’s medical oncologist ordered a breast MRI  four months post
ABR. However, this time, she was instructed to take diazepam

 mg PO prior to her exam and thus, she was able to tolerate the
y and Radiotherapy 25 (2020) 760–764

entirety of the procedure. The MRI  showed the treated lesion mea-
suring 1.3 cm with surrounding skin thickening and edema in the
lateral left breast. The surrounding skin changes were attributed as
radiation-induced changes by the radiologist. A CDK4/6 inhibitor
palbociclib 125 mg  was added to her treatment plan for 21 days
followed by a 7 day break. Mammography and ultrasound at seven
months post SABR showed no discrete mass in the area of concern,
although the trabecular parenchymal thickening of the left breast
due to radiation was noted. Vascular calcifications were seen but
no new masses or suspicious microcalcifications were observed.
Benign axillary lymph nodes and edema were also visualized. The
patient is currently on goserelin and continues to take anastro-
zole and palbociclib with no clinical or radiographic evidence of
recurrence.

3. Discussion

Multiple published and ongoing studies have assessed the effi-
cacy of SABR in breast cancer both in the adjuvant and neoadjuvant
settings.12–23 Indeed, Vasmel et al. performed a single arm prospec-
tive trial assessing the role of neoadjuvant magnetic resonance
(MR) guided partial breast radiation among low risk breast cancer
patients.23 Low risk was  defined as that with non-lobular histol-
ogy, unifocal disease, without indications for chemotherapy, and
with node negative, non-metastatic disease. Thirty-six patients
were treated with an ablative dose of 20 Gy to a 3 mm  expanded
GTV volume (PTV-GTV) and 15 Gy to a 3 mm expanded CTV vol-
ume  (PTV-CTV). Breast conserving surgery was  performed 6–8
months after radiation. Primary outcome was a pathologic com-
plete response, achieved in 42% of patients.23

While studies have assessed the role of both pre- and post-op
SABR, few have assessed the effect of definitive radiation among
inoperable patients or those who refuse surgery. Arriagada et al. and
Van Limbergen et al. reported some of the earliest known retrospec-
tive studies of definitive radiotherapy in inoperable patients.1,24,25

Both demonstrated a significant correlation between dose and local
control. Moreover, given that they were among some of the first to
report on definitive radiation for breast cancer, they used older radi-
ation techniques and large treatment fields as compared to current
standards.1

Shibamoto et al. performed one of the most recent studies eval-
uating the effect of definitive radiation on Stage IA-IIIC breast
cancer patients refusing surgical intervention.26 Eighteen patients
were treated with conventional whole-breast irradiation consist-
ing of 50 Gy in 25 fractions followed by a SBRT or intensity
modulated radiation therapy (IMRT) boost. SBRT was delivered
to the primary tumor in 18.0–25.5 Gy in 3 fractions in patients
without nodal disease while IMRT was delivered in 20 Gy in 8
fractions to the tumor and axillary lymph nodes in patients with
nodal involvement. Additionally, 9 patients received hormone
therapy, 4 received chemotherapy, and 9 received a hydrogen per-
oxide injection. Three-year overall and progression free survival
were 93% and 85%, respectively, while the 3-year local control
rate was  92%. Furthermore, there were no grade 3 or higher
toxicities. While the authors conclude that definitive radiation
results in favorable tumor control and cosmetic outcomes, they
acknowledge the limitations of their small, heterogeneous patient
population.26

To our knowledge, there has been only one case report thus far
assessing definitive SABR on clinical outcomes in a patient who
was not deemed a surgical candidate. Gao et al. reported a case of

a 69-year-old female with stage III chronic kidney disease and end
stage liver disease who  was diagnosed with Stage IIA, ER/PR -, HER2
+ invasive ductal carcinoma (IDC) of the right breast.27 While her
right breast lesion was  initially found on mammogram measuring
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.6 × 2.1 × 1.3 cm,  she was also found to have a left sided lesion
easuring 0.9 × 07 × 0.6 cm on breast MRI  upon further imaging
ork up. Unfortunately, she was not deemed a surgical candi-
ate given her comorbidities. Similarly, systemic therapy was also
ontraindicated. Thus, she was ultimately treated with definitive
ilateral SBRT to each lesion with the PTV of each lesion receiv-

ng 40 Gy in 5 fractions with a simultaneous integrated boost of
0 Gy in 5 fractions to the GTV. Her 3-month follow up demon-
trated resolution of the left lesion and decrease in size of the right
esion. At 22 months, there was no evidence of residual disease
n either breast. Finally, no visible radiation induced toxicity was
bserved.27

One important difference between the current case and that
f Gao et al. is the different histology between the 2 cases, with
ur patient presenting with ILC as opposed to the more common
DC. Lobular histology has long been thought to be associated with
n increased rate of multifocality and multicentricity, and thus;
t was initially thought to be a relative contraindication to breast
onserving therapy (BCT).28 However, studies eventually demon-
trated equivalent local control rates between ILC and IDC after
CT. While BCT is now standard for ILC, lobular histology is still
onsidered a “cautionary” category per ASTRO consensus guide-
ines when treating with APBI.29 This is partly due to the lack of
atients with ILC in APBI prospective studies. Nonetheless, per the
EC-ESTRO working group guidelines, the presence of a lobular his-

ology should not be considered a contraindication for either BCT
r APBI.28

Advantages of using SABR over conventional fractionation and
PBI include the ability to deliver a highly conformal dose distri-
ution in fewer treatment sessions. Additionally, steep dose fall
ff results in lower toxicity to normal structures, potentially giving
etter outcomes with fewer side effects. Treatment margins are
educed down to 1–2 mm from 5−10 mm as compared to conven-
ional methods. Moreover, the shorter treatment time and ability
o forgo surgery reduces healthcare costs.30 Challenges associated
ith SABR include those still seen from radiation therapy, such

s potential off-target effects and difficulties with monitoring for
ecurrence in regions of radiation induced fibrosis.9

SABR was ultimately decided as choice of treatment for our
atient as she was inoperable, and this technique offered great
otential for treatment given its convenience, dosimetric advan-
ages, and demonstrated high rates of local control among other
isease sites. Because our patient presented with gross disease at
he time of radiation, we elected to proceed with an ablative dose
f radiation as is typically done with SABR rather than with con-
entional fractionation. Indeed, ablative doses have generally been
efined as greater than 8 Gy per fraction and are characterized by
ermination of cell division and function by overwhelming cellular
epair mechanisms.11 The radiotherapy was completed in one sit-
ing and the patient remains in remission at 7 months. While we
oted tissue changes at the site of radiotherapy normally reported

or this technique, our radiologists were able to confirm that the
hanges were not causes for concern and were expected radiation
nduced sequela.

While definitive radiation in place of surgical resection has
emonstrated favorable outcomes more recently in the litera-
ure, additional studies are necessary to determine what role
ABR plays in definitive care. Thus, surgery should remain part
f the standard regimen whenever possible. Nonetheless, SABR
ay  be a suitable alternative in patients deemed unsuitable for

urgery. NCT03585621 is a phase I/II prospective study of SBRT
mong breast cancer patients deemed either inoperable or refusing

urgery.31 The primary outcome measure will be acute toxicity 12
eeks post treatment with secondary objectives assessing quality

f life and tumor control.
y and Radiotherapy 25 (2020) 760–764 763

4. Conclusion

This case represents one of the few studies illustrating the
potential of SABR for early-stage, inoperable breast cancer. SABR
has many potential advantages including decrease in cost, time,
and side effects as compared to surgery with general anesthesia.
The 25 Gy single fraction regimen in this case resulted in favorable
tumor control and cosmetic outcomes. Large, prospective studies
with long term follow up are necessary to further define the role
of SABR in patients who have inoperable disease or refuse surgery.
Currently, prospective trials are under way  to help establish the role
of SABR among the neoadjuvant, adjuvant, and definitive settings.
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