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AanTUBHAsI BBICOKOA03HAS JIydeBasi Tepanus sl JedeHUus
MECTHOPACIPOCTPAHEHHOI0 PaKa MOJIOYHOM KeJie3bl ¢ BOBJICYCHHEM AKCHIJISAPHBIX
JUM@PATHYECKUX Y3J10B I0CJIe HEYIAaYHOH HeO0AAbIOBAHTHOM XMMHOTEpPANHU
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Introduction. Neoadjuvant chemotherapy (NAC) is the
standard treatment for locally advanced triple-negative breast
cancer (TNBC), but when ineffective, surgical resection be-
comes difficult.

Case Description. A 53-year-old woman was referred after
failure of NAC for locally advanced TNBC on the right side
with axillary lymph node involvement. After second-line NAC,
the breast cancer was unresectable and high-dose adaptive ra-
diotherapy was performed. The initial plan was to treat both
the breast cancer and the axillary lymph node metastasis with
rotational intensity-modulated radiation therapy (IMRT) with
simultaneously integrated boost (IMRT-SIB). After the initial
plan was completed, an adaptive plan was created to treat the
remaining breast cancer and axillary lymph nodes. One year af-
ter radiotherapy, both the breast cancer and the axillary lymph
node metastases disappeared with no serious adverse events.

Conclusion. High-dose adaptive rotational IMRT-SIB may
be an effective salvage treatment for locally advanced TNBC
after failure of NAC.
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Beenenne. HeoanbroBaHTHass XHMMHOTEpANuUsl — SBIISETCS
CTaHJAPTHBIM METOJOM JIEYEHHS MECTHOPACIPOCTPAHEHHOTO
TPIDKABI HETaTUBHOTO paka Mono4yHoil skenesbl (TH PMIK),
OZIHAKO TpH €€ HeIP(HEKTHBHOCTH TIPOBEICHHE XUPYPrUUECKOil
PE3EKINH CTAHOBUTCS 3aTPYJHUTEIBHBIM.

Onucanme ciayyas. 53-71eTHsSS JKCHIIMHA ObUIa HampaB-
JIEHa T0CJie HeyladHOW HeoaJbIOBAaHTHON XMMHOTEpanuH Ui
JeueHuss MecTHopacnpocTpadeHHoro TH PMXX ¢ npasoit cto-
POHBI C BOBIECUECHHEM AKCHJULIPHBIX JHM(paTHIECKUX Y3IIOB.
ITocne BTOpod NMHUM HEOAJBIOBAHTHOW XUMMOTEPAIMU IIPHU-
CYTCTBOBAJIM IIPOTHBOIOKA3aHHsA ISl XUPYPTrHIECKOTO JICUECHUS
PM2K, n Obua mpoBeieHa BBHICOKOIO3HAS AJalTHBHAS JTydeBast
Tepanus. M3HauanbHO mmaHmposanock yneunte PMOK u meta-
CTa3bl aKCHIUIIPHBIX JTUMQPaTHIECKUX Y3JIOB C IIOMOIIBIO JIyde-
BOW Tepamuu ¢ MoAyaupoBaHHOH mHTeHCHBHOCTBIO (IMRT) ¢
CHMYJIbTaHHBIM HHTErpupoBanHbeiM Oyctom (IMRT-SIB). TTocine
3aBEepIICHNUS EPBOHAYAIBHOTO JTana ObLT CO3/1aH aJalTHBHBII
IUTaH AU JiedeHus octasmerocss PMOK n akcHuisipHBIX umda-
TH4eckux y3noB. Uepes rox mocie snyueBoil Tepanuun PMXK u
METacTa3bl aKCWLIPHBIX JIMM(ATHUECKUX y37I0B Hcue3nu 0e3
Cepbe3HBIX MOOO0UHBIX 3(DHEeKTOB.

3akaouenue. JlydeBas Tepanus C MOAYIUPOBAaHHOM WH-
TEHCHUBHOCTBIO C CHMYJIBTAaHHBIM HHTETPHPOBAHHBIM OyCTOM
(IMRT-SIB) moxer ObITh 3()()EeKTHBHBIM METOIOM JICUCHHS
mecTHopacnpocTpaneHHoro TH PMIXK mocne Heynmaunoit He-
03IBIOBAHTHON XUMHOTEPAIHN.

KiroueBbie c10Ba: HOBOOOpPa30BaHHS MOJOYHOH IKETE3bl;
HEOAAbIOBaHTHas TEpalus; JydeBas TEpamnusd C BHU3YyaJIbHBIM
KOHTpOJIeM; JIydeBas Tepanusi ¢ MOIYJIHPOBAHHON HHTEHCHB-
HOCTBIO
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Introduction

Neoadjuvant chemotherapy (NAC) is a standard
treatment approach for locally advanced triple-neg-
ative breast cancer (TNBC) to increase the like-
lihood of complete resection, allow less invasive
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surgery and provide valuable information about the
tumor’s response to chemotherapy [1]. However,
if chemotherapy is not effective, surgical resection
will be difficult and there is a risk that curative
treatment will not be achieved. Here, we report a
case of locally advanced TNBC with axillary lymph
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node involvement successfully treated with high-
dose adaptive radiotherapy using helical tomother-
apy after failure of NAC.

Case Report

A 53-year-old woman was referred to our de-
partment after failure of NAC for locally advanced
TNBC on the right side. The patient had undergone
a left mastectomy for early breast cancer 10 years
earlier, followed by adjuvant chemotherapy with
doxorubicin cyclophosphamide, and docetaxel, and
has had no recurrence since then. This time she
developed stage 1IB (¢T2 N1 MO, AJCC, 8th ed.)
TNBC on the right side and underwent NAC with
S-fluorouracil, epirubicin and cyclophosphamide.
Despite the combination chemotherapy, the tumor
grew slowly, so it was changed to docetaxel and
bevacitumab. Contrary to the second line NAC, the
tumor continued to grow and the patient was re-
ferred to our department for radiotherapy.

Whole-body F18 fluorodeoxyglucose (FDG)
positron emission tomography (PET)/computed to-
mography (CT) revealed a hypermetabolic tumor in
the right breast and ipsilateral axillary lymph nodes
(Figures la and 1b), but there were no distant me-
tastases. Contrast-enhanced CT showed strong rim
enhancement of the right breast cancer (Figure 1c),
but only two swollen axillary lymph nodes (Figure
1d). Contrast-enhanced MRI after gadolinium-based
contrast agents showed an irregularly shaped breast
cancer in the right breast with heterogeneous rim
enhancement (Figure le). Axillary lymph nodes

showed heterogeneous enhancement (Figure 1f).
Chest wall involvement was suspected on physi-
cal examination and MRI, surgical resection was
considered impossible, and she was to undergo ra-
diotherapy. As the patient had no distant metastases
and no complications, locoregional tumor control
had the potential to not only prolong survival but
also improve quality of life. High-dose adaptive ra-
diotherapy with helical tomotherapy was performed
to control the right breast cancer and ipsilateral ax-
illary lymph node metastases.

This treatment protocol was approved by the in-
stitutional review board of TECC (Ref. RO201932),
and all procedures were conducted in accordance
with the 2013 revision of the Declaration of Hel-
sinki. The patient signed informed consent for the
publication of their data.

Radiotherapy treatment planning

The treatment protocol consisted of two cours-
es of radiotherapy: the initial course consisted of
rotational intensity-modulated radiation therapy
(IMRT) with simultaneous integrated boost (SIB)
using helical tomotherapy (TomoTherapy®, Ac-
curay, Madison, Wisconsin, United States). Gross
tumor volume (GTV) was the visible extent of the
right breast cancer and involved axillary lymph
nodes as determined by contrast-enhanced CT and/
or post-gadolinium T1-weighted MRI. The entire
breast and axillary lymph nodes on the right side
were included in the clinical target volume (CTV).
Planning target volumes (PTVs) were created by
adding 2-3 mm three-dimensional margins for GTV
(PTVg) and CTV (PTVc). The prescribed doses for

Fig. 1. F18 fluorodeoxyglucose (FDG) positron emission tomography (PET) /computed tomography (CT), contrast-enhanced CT, and post-
gadolinium T1-weighted magnetic resonance imaging (MRI). Hypermetabolic breast tumor (arrow) (a) and axillary lymph nodes (arrow) (b)
were detected by FDG-PET/CT. Contrast-enhanced CT showed strong rim enhancement of the right breast cancer (arrow) (c), but minimal
enhancement of the axillary lymph nodes (arrow) (d). Contrast-enhanced MRI showed an irregularly shaped breast cancer with heterogeneous
rim enhancement (arrow) (e). Chest wall involvement was suspected due to adjacent tissue changes between the tumor and the chest wall.
Axillary lymph nodes showed heterogeneous enhancement (arrow) (f). Contrast-enhanced MRI one year after high-dose adaptive radiotherapy
showed no residual breast cancer (g) or axillary lymph node involvement (h)
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Fig. 2. Isodose lines of high-dose adaptive radiotherapy for the treatment of right breast cancer and axillary lymph node metastases
(a) Initial radiotherapy treatment planning. Upper left: Transverse section of right breast carcinoma. Upper right: Sagittal section of right
breast carcinoma. Bottom left: Transverse section of right axillary lymph nodes. Bottom right: Coronal section of right axillary lymph nodes.
(b) Adaptive radiotherapy treatment planning. Upper left: Transverse section of right breast carcinoma. Upper right: Sagittal section of right
breast carcinoma. Bottom left: Transverse section of right axillary lymph nodes. Bottom right: Coronal section of right axillary lymph node

PTVg and PTVc were 50 and 45 Gy, respectively,
in 25 fractions over 5 weeks (Figure 2a). Rota-
tional IMRT with SIB was performed using helical
tomotherapy. Immediately after the initial course,
radiotherapy treatment planning was performed in
the same manner as the initial planning (adaptive
plan), and GTVs of the right breast cancer (GTVb)
and metastatic axillary lymph nodes (GTVa) were
determined. By adding 2-3 mm three-dimensional
margins, PTVs were created for GTVb (PTVb) and
GTVa (PTVa). In adaptive radiotherapy planning,
the prescribed dose was 25 Gy in 8 fractions for
PTVb and 16 Gy in 8 fractions for PTVa (Figure
2b).

Treatment Qutcome

There was no grade 2 or higher adverse events
during or after radiotherapy. Grade 1 dermatitis
developed during radiotherapy, but gradually re-
solved within one month after completion of ra-
diotherapy. On follow-up MRI, the right breast
cancer and axillary lymph node metastasis gradu-
ally shrank and disappeared one year after radio-
therapy (Figures 1g and h). MRI 18 months after
radiotherapy showed no locoregional recurrence,
but systemic metastases including liver metasta-
ses had developed. She was treated with systemic
chemotherapy, including gemcitabine, eribulin and
TS-1, but died of systemic metastases two years
after radiotherapy. Until her death, there was no
evidence of recurrence in the areas treated with
high-dose adaptive radiotherapy.

Discussion

To our knowledge, this is the first report of suc-
cessful local salvage radiotherapy for TNBC after
failure of second-line NAC. NAC is usually effec-
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tive in shrinking the tumor, but 20-30 % of patients
are refractory to NAC and the tumor progresses
despite NAC [2, 3]. If the tumor is refractory to
NAC and continues to grow, it can be surgically
removed if resectable, but if not, radical local treat-
ment may be difficult. This case suggests the ef-
ficacy and safety of high-dose adaptive rotational
IMRT-SIB for refractory TNBC with axillary lymph
node involvement.

There are several advantages to this case report.
First, by combining the advantages of both rotation-
al IMRT-SIB and adaptive radiotherapy techniques,
the appropriate dose of radiation could be delivered
while minimizing toxicity to normal tissues. After
the initial plan, the GTVs of the breast cancer and
axillary lymph nodes shrank, so the GTVs in the
adaptive plan became smaller, allowing the PTVs to
be reduced. As a result, we believe that the radiation
dose to normal tissue could be reduced. Second,
this case report is the first to demonstrate that both
breast cancer and axillary lymph node metastases
can be controlled with radiotherapy alone. Further
studies are warranted to confirm the feasibility and
efficacy of high-dose adaptive IMRT-SIB for lo-
cally advanced breast cancer with axillary lymph
node involvement.

There are several limitations to this case report.
First, the treatment period is as long as 7 weeks.
Since radiotherapy does not immediately shrink
tumors, the time spent in the initial plan is con-
sidered necessary to reduce PTVs in the adaptive
plan. Second, once first-line NAC was ineffective,
it may have been better to undergo surgical resec-
tion without trying second-line NAC. However, at
the end of first-line NAC, the breast cancer had
invaded just above the chest wall and was consid-
ered unresectable.
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Conclusion

In conclusion, a single case report cannot be gen-
eralized to other cases without further scientific veri-
fication, but high-dose adaptive rotational IMRT-SIB
can control both breast cancer and axillary lymph
node metastases without serious adverse events.
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