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Abstract

Stage IV breast cancer is difficult to cure and is mainly treated with systemic therapy. However, when
distant metastasis is oligometastatic, proactive treatment including local therapies for the primary lesion
and distant metastases has been reported to improve prognosis. We encountered a patient who had left
breast cancer with ipsilateral cervical lymph node metastases. The metastases were oligometastatic, and we
treated them curatively. The patient was a female in her 50s who had been aware of a lump in the lower
inner quadrant of the left breast for a few years. A biopsy was performed and left breast cancer was
diagnosed pathologically. Radiological examination showed metastasis to ipsilateral axillary and cervical
lymph nodes. The cervical lymph node metastases were oligometastatic, suggesting possible improvement
in prognosis by multimodality treatment including local therapy. The multimodality treatment in this case
comprised mastectomy with levels I and II axillary lymph node dissection, systemic therapy (including
chemotherapy, endocrine therapy, and molecular targeted therapy), and postmastectomy radiation therapy.
The left chest wall and left supraclavicular lymph node region were irradiated. Furthermore, following the
postmastectomy radiation therapy, the cervical lymph node metastases were treated with radical radiation
therapy. The cure was achieved, with recurrence-free status maintained for two years and four months after
the completion of radiation therapy. This case suggests that, for breast cancer with oligometastatic
involvement of cervical lymph nodes, locally treating these distant metastatic lesions with radical radiation
therapy as part of multimodality treatment is beneficial.
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Introduction

Hellman and Weichselbaum proposed a definition of oligometastases [1]. They attributed the
oligometastatic state to limited metastatic potential, which implies that aggressive local therapy in
combination with systemic therapy could potentially achieve a cure. The Clinical Practice Guidelines for
Breast Cancer in Japan define oligometastatic disease as when the number of distant metastasis sites is
small (usually three to five or less) [2]. Breast cancer with distant metastasis is classified as stage IV by the
Union for International Cancer Control (eighth edition). Stage IV breast cancer is difficult to cure, and
systemic therapy is the mainstay of treatment [3]. However, a number of studies have reported that local
therapies, such as surgery and radiation therapy, lead to longer survival and cure in patients with
oligometastatic breast cancer [2,4,5]. However, in those patients, the locally treated oligometastatic sites
were common sites of distant metastasis in breast cancer (e.g., bone, lungs, liver, and brain) [6]. Distant
metastasis to cervical lymph nodes is rare in patients with breast cancer, and the treatment in such cases has
not been established [7,8]. Here, we report a rare case of oligometastatic breast cancer that spread to distant
cervical lymph nodes, in which cure was achieved by multimodality treatment including systemic therapy in
combination with local therapy for both the primary site and cervical lymph node metastases. In addition,
the relevant literature is also discussed in this study.

Case Presentation

The patient was a female in her 50s who had been aware of a lump in the lower inner quadrant of the left
breast for a few years. A biopsy was performed, and left breast cancer was diagnosed pathologically.
Radiological examination showed metastasis to ipsilateral axillary nodes. Further, 18F—fluoror:ieoxyglucose
positron emission tomography showed 18F—ﬂuorodeoxyglucose accumulation at two cervical lymph nodes
(short axis, 7 mm and 5 mm) at level II (defined by Robbins et al.) on the left side, indicating distant
metastases (Figures /a-1d) [9]. The 18F—ﬂuorodeoxyglucose accumulation in breast cancer increases for
about 3 hours, whereas the 18F-ﬂuorodeoxyglucose accumulation in inflammatory lesions decreases after 1
hour [10,11]. Therefore, we clinically diagnosed the left cervical lymph nodes as the metastatic lymph nodes,
not the lymph nodes affected by the inflammation of the head and neck (submandibular region, etc.) based
on the 18F—ﬂuorodeoxyglucose positron emission tomography findings, although we don’t have a
pathological diagnosis of the left cervical lymph nodes. Taken together, the diagnosis was stage IV breast
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cancer (cT3N2aM1) according to the Union for International Cancer Control (eighth edition). Because of the
oligometastatic nature of the ipsilateral cervical lymph node involvement, we opted for local therapies for
the primary site and ipsilateral cervical lymph node metastases in combination with systemic therapy, in the
hope of improving the prognosis. Thus, the treatment strategy for this patient included systemic therapy,
surgery, adjuvant radiation therapy for the primary site, and radical radiation therapy for the ipsilateral
cervical lymph node metastases.

b -

FIGURE 1: Radiological findings at the initial examination.

(a, b) An "8F-fluorodeoxyglucose-position emission tomography (FDG-PET) image in the delayed
phase/computed tomography, a fusion image acquired in the axial plane, and an FDG-PET image in the delayed

phase acquired in the axial plane show '8F-fluorodeoxyglucose (FDG) accumulation (standardized uptake value
max of 5.3 in the early phase and 6.6 in the delayed phase) at a cervical lymph node (arrow). (c, d) An FDG-PET
image in the delayed phase/computed tomography, a fusion image acquired in the axial plane, and an FDG-PET
image in the delayed phase acquired in the axial plane show FDG accumulation (standardized uptake value max
of 4.1 in the early phase and 4.2 in the delayed phase) at a cervical lymph node (arrowhead).

She received the following treatments between 2020 and 2021 at Shimane University Hospital and
Hyakudomi Clinic, Izumo, Shimane, Japan. First, mastectomy with levels I and II axillary lymph node
dissection was performed. Invasive ductal carcinoma (pT2N3a) was diagnosed pathologically. The tumor was
estrogen receptor-positive and progesterone receptor-positive, but HER2-negative. Second, systemic
therapy with cytotoxic anticancer drugs was administered that comprised a total of four cycles of dose-
dense epirubicin and cyclophosphamide and a total of four cycles of dose-dense paclitaxel. After
chemotherapy, the short axes of the two lymph nodes at level IT on the left side decreased to 4 mm and 2
mm, leading to judge that chemotherapy for the cervical lymph node metastases was effective (Figures
2a-24d).
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FIGURE 2: Radiological findings about four months after the start of
chemotherapy.

(a, b) An "8F-fluorodeoxyglucose-position emission tomography (FDG-PET) image in the delayed
phase/computed tomography, a fusion image acquired in the axial plane, and an FDG-PET image in the delayed
phase acquired in the axial plane show reductions in size and FDG accumulation (standardized uptake value max
of 3.8 in the early phase, and 5.2 in the delayed phase) compared with the initial examination at a cervical lymph
node (arrow). (c, d) An FDG-PET image in the delayed phase/computed tomography, a fusion image acquired in
the axial plane, and an FDG-PET image in the delayed phase acquired in the axial plane show reductions in the
size of a lymph node with almost complete disappearance of FDG accumulation (arrowhead).

Third, systemic therapy was given that comprised endocrine therapy with letrozole and molecular-targeted
therapy with palbociclib. Finally, radiation therapy was administered. First, postmastectomy radiation
therapy (50 Gy in 25 fractions) was administered to the left chest wall, the left supraclavicular lymph node
region, and the left infraclavicular lymph node region (Figures 5a-5c). Then, radical radiation therapy, using
aradiation dose for head and neck cancers, was administered to the cervical lymph node metastases (Figures
4a-4c). In the radiation therapy, radiation was applied to the region covering the cervical lymph node
metastases and the entire cervical lymph node level II (as defined by Robbins et al.) on the left side (50 Gy in
25 fractions), and then, a shrinking field targeting only the cervical lymph node metastases was irradiated
(16 Gy in 8 fractions) [9]. The total radiation dose for radical radiation therapy was 66 Gy.
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FIGURE 3: Dose distribution of postmastectomy radiation therapy.

The green line indicates the 95% isodose line. (a) Dose distribution on an axial image. (b) Dose distribution on a
coronal image. (c) Dose distribution on a sagittal image.
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FIGURE 4: Dose distributions in radiation therapy to the cervical lymph
node metastases and to ipsilateral Robbins levels Il to lll region.

The green line indicates a 95% isodose line. (a) Dose distribution on an axial image. (b) Dose distribution on a
coronal image. (c) Dose distribution on a sagittal image.

In all three-dimensional conformal radiation therapy sessions, 6-MV x-rays were used. Stereotactic
radiotherapy for cervical lesions was considered, but we chose three-dimensional conformal radiation
therapy due to safety concerns and the lack of consensus on the optimal radiation dose for stereotactic
radiotherapy. Palbociclib was withdrawn during radiation therapy. All radiation therapies were completed
successfully. Adverse events were assessed using the Common Terminology Criteria for Adverse Events
(version 5.0). Acute adverse events of radiation therapy were grade 2 radiation dermatitis in the left cervical
region, grade 2 alopecia at the left back of the neck, and grade 1 esophagitis, all of which resolved shortly
after the completion of radiation therapy. Grade 1 lymphedema occurred as a late adverse event, but had
resolved by one year and four months after the completion of radiation therapy. As of this writing,
recurrence-free status has been maintained for two years and four months after the completion of radiation
therapy, and we are still following up on this patient (Figures 5a, 5b).
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FIGURE 5: Radiological findings about two years and two months after
the start of radiation therapy.

(a, b) The axial computed tomography images. The cervical lymph node metastases had shrunk and were no
longer identifiable.

Discussion

In breast cancer, common sites of distant metastasis include bone, lungs, liver, and brain [6]. Metastasis of
breast cancer to cervical lymph nodes is rare, occurring in approximately 1% of patients [7]. In addition,
Salama et al. reported that among breast cancer patients with distant metastasis, approximately 50% and
75% had <2 and <4 metastatic lesions, respectively, suggesting that the proportion of oligometastases is by
no means low [4].

Dorn et al. reported that the prognosis of oligometastases was better than that of multiple distant
metastases in patients with breast cancer [12]. In that study, a comparison between patients with spread of
breast cancer to <5 distant sites and those with spread to >6 distant sites revealed median overall survival of
107.7 months and 22 months, respectively, after failed chemotherapy and five-year actuarial survival rates
of 59.6% and 11.6%, respectively, showing that prognosis was markedly better in the former group than in
the latter group. Thus, oligometastatic patients whose cancer has spread to a small number of distant sites
require treatment strategies different from the conventional strategy that involves systemic therapy only.

At the St. Gallen International Breast Cancer Consensus Conference in 2021, multimodality treatment
including curative therapy was supported for treating breast cancer with 1-2 oligometastatic sites [13]. Local
therapies such as radiation therapy and surgery have been used to treat oligometastases of breast cancer,
but there are no established therapies [2,4,5].

Radiation therapy including stereotactic radiotherapy for lung or liver oligometastases from breast cancer
showed two- and four-year overall survival rates of 76-95% and 59%, respectively, and two-year and four-
year progression-free survival rates of 44-53% and 38%, respectively, suggesting oligometastases can be
cured by local therapy using radiation therapy [14,15]. However, in those reports, oligometastases were
observed in the bone, lungs, liver, and brain, and cervical lymph node metastases were not mentioned in any
of the previous reports.

Lin et al. reported that multimodality treatment combining surgery, chemotherapy, and radiation therapy
conferred a significant survival advantage to patients with breast cancer who had synchronous isolated
distant lymph node metastasis, including cervical lymph node metastasis [16]. In that study, overall survival
was comparable between patients with synchronous isolated distant lymph node metastasis (M1) and those
with N3cMO stage disease. Taking together the findings reported by Lin et al. and the recommendations from
the St. Gallen International Breast Cancer Consensus Conference in 2021, we believe that proactively
providing multimodality treatment including local therapy is significant in treating breast cancer with
oligometastatic involvement of cervical lymph nodes [16].

In the present study, we assessed whether three-dimensional conformal radiation therapy (standard
fractionated radiotherapy) or stereotactic radiotherapy (hypofractionated radiotherapy) should be used for
cervical lymph node metastases in multimodality treatment. Given that carotid blowout occurred after
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stereotactic radiotherapy for neck oligometastases in patients with a history of prior radiotherapy to the
neck and we couldn’t reach a consensus on the optimal radiation dose for stereotactic radiotherapy for
cervical lesions, three-dimensional conformal radiation therapy was chosen after assessing the risks and
benefits in this case [17-19]. As of two years and four months after the completion of radiation therapy, late
adverse events, including carotid blowout, have not occurred in the neck region.

Our case report has some limitations. First, we don’t have a pathological diagnosis of the left cervical lymph
nodes because we didn’t perform a biopsy on the cervical lymph nodes. Second, we diagnosed the left

cervical lymph node metastases based on the 18F-ﬂuorodeoxyglucose positron emission tomography
findings. We can’t completely exclude the possibility that the inflammation of the head and neck (mandible,

etc.) caused the 18F—ﬂuorodeoxyglu(:ose accumulation because we don’t have a pathological diagnosis of the
left cervical lymph nodes. Finally, cervical lymph node metastasis in breast cancer is defined as stage IV by
the Union for International Cancer Control (eighth edition). On the other hand, Kim et al. reported that the
prognosis of patients with cervical lymph node metastasis was similar to that of patients with
supraclavicular lymph node metastasis in breast cancer [20]. There is a possibility that the prognosis of
patients with cervical lymph node oligometastasis is better than that of patients with other oligometastatic
sites (bone, lungs, liver, brain, etc.) in breast cancer. Randomized controlled trials are needed to clarify this.

Conclusions

The cure was achieved by multimodality treatment including radiation therapy in this case, suggesting that,
for breast cancer with oligometastatic involvement of cervical lymph nodes, local therapy for cervical lymph
node metastases, in combination with systemic therapy and local therapy for the primary site, is beneficial.
This case demonstrates that proactive addition of local therapy to treat local metastasis lesions, if
oligometastatic, can lead to improved prognosis. However, reports on such patients with oligometastatic
breast cancer are limited, and the accumulation of more cases and randomized controlled trials are awaited
to gain new insights.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Hiroshi Burioka, Unta Yamamori, Natsuko Nagano, Atsushi Ue, Yukihisa Tamaki

Acquisition, analysis, or interpretation of data: Hiroshi Burioka, Unta Yamamori, Natsuko Nagano,
Atsushi Ue, Yukihisa Tamaki

Drafting of the manuscript: Hiroshi Burioka, Unta Yamamori, Natsuko Nagano, Atsushi Ue, Yukihisa
Tamaki

Critical review of the manuscript for important intellectual content: Hiroshi Burioka, Unta Yamamori,
Natsuko Nagano, Atsushi Ue, Yukihisa Tamaki

Supervision: Hiroshi Burioka, Unta Yamamori, Natsuko Nagano, Atsushi Ue, Yukihisa Tamaki

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

The authors would like to express their gratitude to Dr. Uno M, Dr. Sonoyama Y, Dr. Hyakudomi M, and Dr.
Itakura M for their valuable advice on this discussion.

References

1. Hellman S, Weichselbaum RR: Oligometastases. J Clin Oncol. 1995, 13:8-10. 10.1200/JC0O.1995.13.1.8

2. FRQ6 is stereotactic body radiotherapy recommended for a few metastases/recurrence? . (2022).
https://jbcs.xsrv.jp/guideline/2022/h_index/frq6/.

3. Review vs. metastatic/recurrent breast cancer. (2022). https://jbcs.xsrv.jp/guideline/2022/s/s5/.

2024 Burioka et al. Cureus 16(1): €51617. DOI 10.7759/cureus.51617 70f8


javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1200/JCO.1995.13.1.8
https://dx.doi.org/10.1200/JCO.1995.13.1.8
https://jbcs.xsrv.jp/guideline/2022/h_index/frq6/
https://jbcs.xsrv.jp/guideline/2022/h_index/frq6/
https://jbcs.xsrv.jp/guideline/2022/s/s5/
https://jbcs.xsrv.jp/guideline/2022/s/s5/

Cureus

10.

11.

12.

17.

18.

19.

20.

Salama JK, Chmura SJ: Surgery or ablative radiotherapy for breast cancer oligometastases . Am Soc Clin
Oncol Educ Book. 2015, 8-15. 10.14694/EdBook AM.2015.35.e8

Kent CL, McDuff SG, Salama JK: Oligometastatic breast cancer: where are we now and where are we headed?
-a narrative review. Ann Palliat Med. 2021, 10:5954-68. 10.21037/apm-20-1128

Xiao W, Zheng S, Yang A, Zhang X, Zou Y, Tang H, Xie X: Breast cancer subtypes and the risk of distant
metastasis at initial diagnosis: a population-based study. Cancer Manag Res. 2018, 10:5329-38.
10.2147/CMAR.S176763

Pedersen AN, Mgller S, Steffensen KD, et al.: Supraclavicular recurrence after early breast cancer: a curable
condition?. Breast Cancer Res Treat. 2011, 125:815-22. 10.1007/s10549-010-0918-8

Nikolaev NN, Yankov YG: Lymph nodes of the head and neck: in normal and pathological conditions . Varna
Med Forum. 2023, 12:69-74. 10.14748/ymf.v12i1.9034

Robbins KT, Shaha AR, Medina JE, et al.: Consensus statement on the classification and terminology of neck
dissection. Arch Otolaryngol Head Neck Surg. 2008, 134:536-8. 10.1001/archotol.134.5.536

Boerner AR, Weckesser M, Herzog H, et al.: Optimal scan time for fluorine-18 fluorodeoxyglucose positron
emission tomography in breast cancer. Eur ] Nucl Med. 1999, 26:226-30. 10.1007/s002590050381

Schillaci O: Use of dual-point fluorodeoxyglucose imaging to enhance sensitivity and specificity . Semin Nucl
Med. 2012, 42:267-80. 10.1053/j.semnuclmed.2012.02.003

Dorn PL, Meriwether A, LeMieux M, Weichselbaum RR, Chmura SJ, Hasan Y: Patterns of distant failure and
progression in breast cancer: implications for the treatment of oligometastatic disease. Int ] Radiat Oncol
Biol Phys. 2011, 81:10.1016/j.ijrobp.2011.06.1901

Burstein HJ, Curigliano G, Thiirlimann B, et al.: Customizing local and systemic therapies for women with
early breast cancer: the St. Gallen International Consensus Guidelines for treatment of early breast cancer
2021. Ann Oncol. 2021, 32:1216-35. 10.1016/j.annonc.2021.06.023

Milano MT, Zhang H, Metcalfe SK, Muhs AG, Okunieff P: Oligometastatic breast cancer treated with
curative-intent stereotactic body radiation therapy. Breast Cancer Res Treat. 2009, 115:601-8.
10.1007/s10549-008-0157-4

Trovo M, Furlan C, Polesel ], et al.: Radical radiation therapy for oligometastatic breast cancer: Results of a
prospective phase II trial. Radiother Oncol. 2018, 126:177-80. 10.1016/j.radonc.2017.08.032

Lin H, Lin ], Wu Y, Liang G, Sun ], Chen L: Exploring the prognosis of breast cancer with synchronous
distant nonregional lymph node metastasis and establishing a predictive model: a population-based study.
Biomed Res Int. 2022, 2022:10.1155/2022/5027457

Kodani N, Yamazaki H, Tsubokura T, et al.: Stereotactic body radiation therapy for head and neck tumor:
disease control and morbidity outcomes. ] Radiat Res. 2011, 52:24-31. 10.1269/jrr.10086

Cengiz M, Ozyigit G, Yazici G, et al.: Salvage reirradiaton with stereotactic body radiotherapy for locally
recurrent head-and-neck tumors. Int ] Radiat Oncol Biol Phys. 2011, 81:104-9. 10.1016/j.ijrobp.2010.04.027
Gebhardt BJ, Vargo JA, Ling D, et al.: Carotid dosimetry and the risk of carotid blowout syndrome after
reirradiation with head and neck stereotactic body radiation therapy. Int ] Radiat Oncol Biol Phys. 2018,
101:195-200. 10.1016/j.ijrobp.2017.11.045

Kim JS, Kim K, Shin KH, et al.: Cervical lymph node involvement above the supraclavicular fossa in breast
cancer: comparison with stage IIIC (KROG 18-02). | Breast Cancer. 2020, 23:194-204.
10.4048/jbc.2020.23.e14

2024 Burioka et al. Cureus 16(1): €51617. DOI 10.7759/cureus.51617

8of8


https://dx.doi.org/10.14694/EdBook_AM.2015.35.e8
https://dx.doi.org/10.14694/EdBook_AM.2015.35.e8
https://dx.doi.org/10.21037/apm-20-1128
https://dx.doi.org/10.21037/apm-20-1128
https://dx.doi.org/10.2147/CMAR.S176763
https://dx.doi.org/10.2147/CMAR.S176763
https://dx.doi.org/10.1007/s10549-010-0918-8
https://dx.doi.org/10.1007/s10549-010-0918-8
https://dx.doi.org/10.14748/vmf.v12i1.9034
https://dx.doi.org/10.14748/vmf.v12i1.9034
https://dx.doi.org/10.1001/archotol.134.5.536
https://dx.doi.org/10.1001/archotol.134.5.536
https://dx.doi.org/10.1007/s002590050381
https://dx.doi.org/10.1007/s002590050381
https://dx.doi.org/10.1053/j.semnuclmed.2012.02.003
https://dx.doi.org/10.1053/j.semnuclmed.2012.02.003
https://dx.doi.org/10.1016/j.ijrobp.2011.06.1901
https://dx.doi.org/10.1016/j.ijrobp.2011.06.1901
https://dx.doi.org/10.1016/j.annonc.2021.06.023
https://dx.doi.org/10.1016/j.annonc.2021.06.023
https://dx.doi.org/10.1007/s10549-008-0157-4
https://dx.doi.org/10.1007/s10549-008-0157-4
https://dx.doi.org/10.1016/j.radonc.2017.08.032
https://dx.doi.org/10.1016/j.radonc.2017.08.032
https://dx.doi.org/10.1155/2022/5027457
https://dx.doi.org/10.1155/2022/5027457
https://dx.doi.org/10.1269/jrr.10086
https://dx.doi.org/10.1269/jrr.10086
https://dx.doi.org/10.1016/j.ijrobp.2010.04.027
https://dx.doi.org/10.1016/j.ijrobp.2010.04.027
https://dx.doi.org/10.1016/j.ijrobp.2017.11.045
https://dx.doi.org/10.1016/j.ijrobp.2017.11.045
https://dx.doi.org/10.4048/jbc.2020.23.e14
https://dx.doi.org/10.4048/jbc.2020.23.e14

	Radiation Therapy for Breast Cancer With Oligometastatic Cervical Lymph Nodes: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Radiological findings at the initial examination.
	FIGURE 2: Radiological findings about four months after the start of chemotherapy.
	FIGURE 3: Dose distribution of postmastectomy radiation therapy.
	FIGURE 4: Dose distributions in radiation therapy to the cervical lymph node metastases and to ipsilateral Robbins levels II to III region.
	FIGURE 5: Radiological findings about two years and two months after the start of radiation therapy.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


