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Abstract

Lytic bone lesions include various differential diagnoses, such as bone metastasis of cancer, multiple
myeloma, primary bone cancers, and infections. Here, we report a rare case of primary breast cancer
complicated by lytic bone lesions mimicking bone metastasis, which was subsequently diagnosed as multiple
myeloma. Despite the development of several imaging modalities, such as magnetic resonance imaging and
positron emission tomography/computed tomography, diagnosing lytic bone lesions with either multiple
myeloma or tumor metastasis is highly challenging. Urinalysis is a noninvasive diagnostic method that
includes useful diagnostic information; thus, physicians should evaluate urine protein levels when lytic bone
lesions are observed.
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Introduction

Breast cancer is the most common newly diagnosed cancer in women [1] and frequently metastasizes to the
bone, similar to lung and prostate cancers [2]. Metastatic breast cancer of the bone presents with lytic bone
lesions, which include various differential diagnoses, such as multiple myeloma, primary bone cancer, and
infections. However, if primary breast cancer is noted, synchronous neoplasms, particularly hematological
malignancies (e.g., multiple myeloma), are rarely considered as differential diagnoses of lytic bone lesions
because synchronous cancers at the time of the first presentation are rare [3]. We report a rare case of
primary breast cancer complicated by lytic bone lesions mimicking bone metastasis, which was subsequently
diagnosed as multiple myeloma.

Case Presentation

A 47-year-old woman previously diagnosed with breast cancer (invasive lobular carcinoma) visited our
hematology department. Six months before her visit, the patient was diagnosed with right invasive lobular
carcinoma by core-needle biopsy. The immunohistochemistry results were as follows: positive for estrogen
receptor (ER) (Allred’s total score: 7) and progesterone receptor (PgR) (Allred’s total score: 7) but negative
for human epidermal growth factor receptor 2 (HER2). The Ki-67 (MIB-1) labeling index was 29.0% at the
hotspot. Then, [18F]-fluorodeoxyglucose (FDG) positron emission tomography/computed tomography
(PET/CT) and magnetic resonance imaging (MRI) showed a primary breast lesion, right axillary lymph node
metastasis, and multiple lytic bone lesions (rimb, vertebrae, and ilium) (Figure /A, 1B), indicating multiple
bone metastases of primary breast cancer. A sentinel lymph node biopsy was performed, and lymph node
metastasis was confirmed. An initial diagnosis of hormone receptor-positive, invasive lobular carcinoma
(clinical stage T3N1M1, stage IV) was made; thus, the patient received leuprorelin and tamoxifen. Six
months after the initiation of endocrine therapy, primary breast cancer decreased; however, the lytic bone
lesions exacerbated. Notably, a new compression fracture was observed.

How to cite this article
Edahiro T, Ureshino H, Yoshida T, et al. (November 16, 2023) Challenging Diagnosis of Lytic Bone Lesions Between Multiple Myeloma and Bone
Metastasis of Primary Breast Cancer. Cureus 15(11): €48880. DOI 10.7759/cureus.48880


https://www.cureus.com/users/622910-tao-edahiro
https://www.cureus.com/users/275197-hiroshi-ureshino
https://www.cureus.com/users/525506-tetsumi-yoshida
https://www.cureus.com/users/275225-noriyasu-fukushima
https://www.cureus.com/users/318009-tatsuo-ichinohe
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

FIGURE 1: [18F]-fluorodeoxyglucose positron emission
tomography/computed tomography

[18F]-fluorodeoxyglucose positron emission tomography/computed tomography showing multifocal
hypermetabolic right breast lesions (black arrow) with hypermetabolic right axillary lymph nodes (red arrow) (A).
T2-weighted imaging with fat suppression magnetic resonance imaging showed multiple high-intensity lesions at
the vertebrae and ilium (white arrow)(B).

Laboratory tests revealed slight anemia (hemoglobin of 105 g/L) with normal leukocyte (4.7 x 109/L) and
platelet (264 x 109/L) counts. The biochemical test revealed normal total protein (73 g/L) and albumin (46
g/L) levels and decreased immunoglobulin A (IgA) (0.6 g/L) and IgM (0.3 g/L) levels with normal IgG levels
(9.5 g/L). The patient’s serum creatinine level was normal (7.3 mg/L), whereas high urine protein levels were
detected (7.8 g/day). The Bence-Jones protein (kappa chain) was detected using urine immunofixation
electrophoresis (Figure 2A). Serum kappa free light chain levels were extremely elevated (38 g/L), lactate
dehydrogenase level was normal (207 U/L), B2 microglobulin level was slightly elevated (2.5 mg/L), and
serum calcium level (98 mg/L) and carcinoembryonic antigen (1.7 ng/mL) and cancer antigen 15-3 (9.3 U/mL)
levels were normal. Bone marrow aspiration from posterior iliac crest revealed increased plasma cells (82%)
(Figure ZB), suggesting the existence of multiple myeloma. G-banded metaphase analysis revealed a normal
karyotype, and fluorescence in situ hybridization revealed no high-risk cytogenetic abnormalities,
including t(4;14), t(14;16), and del(17p). Multiple myeloma, Revised International Staging System stage I,
was diagnosed; therefore, the lytic bone lesions were not defined as breast cancer metastasis.
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FIGURE 2: Findings of urine and bone marrow

Urine immunofixation showing kappa light chain (A). Bone marrow aspiration revealed increased plasma cells
(82%, x40, May—Giemsa staining) (B).

2023 Edahiro et al. Cureus 15(11): e48880. DOI 10.7759/cureus.48880 20of5


https://assets.cureus.com/uploads/figure/file/791569/lightbox_23b9bfd0845011ee96e4951dd9d5bd10-lightbox_c8a883906cc811eea23b5bf94da5fc98-Figure-1.png
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/791571/lightbox_4b0e42e0845011ee951b717b55586d43-lightbox_f776c8806cc811ee9d9227d2308a6e95-Figure-2.png

Cureus

Subsequently, right radical mastectomy with axillary lymph node dissection was performed. The final
pathological diagnosis was invasive lobular carcinoma, with right axial lymph node metastases, pathological
stage, pT3 (55 x 48 mm), pN1 (3/17 positive), pMO, stage IITA. The immunohistochemistry results were as
follows: positive for ER (Allred’s total score: 6) and PgR (Allred’s total score: 3) but negative for HER2. The
Ki-67 (MIB-1) labeling index was 1.0%.

Four weeks after the surgery, the patient received bortezomib, lenalidomide, and dexamethasone (VRd);
subsequently, tamoxifen and denosumab were initiated. Denosumab was also initiated for bone lesions. One
week after the initiation of tamoxifen, grade 3 liver damage occurred; thus, tamoxifen was discontinued,
decreasing the patient’s transaminase levels. She achieved partial response (PR) after three cycles of VRd.
Because daratumumab can improve treatment response depth [4], we changed the treatment regimen to
daratumumab, lenalidomide, and dexamethasone (DRd); then, peripheral blood stem cells were collected
using dexamethasone, cyclophosphamide, etoposide, and cisplatin followed by granulocyte colony-
stimulating factor [5]. Autologous peripheral blood stem cell transplantation (PBSCT) (infusing 2.7 x 106/kg
of CD34+ cells) following high-dose melphalan was performed, and the patient achieved PR. Four
posttransplant courses of consolidation therapy with carfilzomib and dexamethasone (Kd) yielded complete
response (CR). Maintenance therapy with lenalidomide and dexamethasone (Rd) was initiated, and then,
tamoxifen was resumed four months after the initiation of Rd. Tamoxifen did not exhibit any severe adverse
events (particularly liver damage) at that time. Rd and tamoxifen were continued to date, and no disease
relapse of both multiple myeloma and breast cancer was observed 52 months after autologous PBSCT

(Figure 3).
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FIGURE 3: Clinical course

VRd, bortezomib, lenalidomide, and dexamethasone; DRd, daratumumab, lenalidomide, and dexamethasone;
DCEP, dexamethasone, cyclophosphamide, etoposide, and cisplatin; MEL, melphalan; Kd, carfilzomib and
dexamethasone; CR, complete response

Discussion

We report a rare coincident case of primary breast cancer and multiple myeloma. In this case, lytic bone
lesions were initially misdiagnosed as primary breast cancer metastasis; thus, the case implies an important
pitfall in making differential diagnoses for lytic bone lesions. Synchronous neoplasms, coincident with
breast cancer and multiple myeloma, are rare; indeed, only a few cases have been reported [6-8]. Meanwhile,
breast cancer is the most frequent cancer in women, and the incidence of multiple myeloma has recently
increased [9]. Thus, the coincidence of myeloma and breast cancer is expected to increase.

The common metastatic site for breast cancer is the bone, and patients with large primary tumors and
positive axillary lymph node metastasis [10,11] are at a high risk of bone metastasis. Therefore, the patient in
this case report was considered to be at a high risk of bone metastasis. Both denosumab (monoclonal
antibody against receptor activator of nuclear factor kB ligand) and zoledronic acid (bisphosphonate) are
effective in preventing skeletal-related events in patients with both bone metastases of breast

cancer [12] and multiple myeloma [13].

Diagnosing lytic bone lesions with either multiple myeloma or tumor metastasis is highly challenging.
Although MRI and FDG PET/CT have been reported to be useful tools in distinguishing multiple myeloma
from cancer metastasis involving the spinal bone [14], various evaluative methods using these tools have
been investigated; thus, a standard imaging method has not yet been established. Meanwhile, the
quantification of M-protein in the serum or urine is valuable in diagnosing multiple myeloma [15]. In the
patient in this case report, elevated urine protein levels and the presence of urine Bence-Jones protein
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helped us make an accurate diagnosis. Notably, patients with stage IITA and IV breast cancer have distinct
survival outcomes [16], and survival outcomes in patients with multiple myeloma were improved by
introducing new drugs [17]. Thus, making an accurate diagnosis is necessary.

Conclusions

The diagnosis of lytic bone lesions is challenging. A standard imaging method including MRI or FDG PET-CT
has not been established. We recommend that physicians should evaluate urine protein levels when lytic
bone lesions are noted because urinalysis is a noninvasive evaluation method that includes useful diagnostic
information. The evaluation of the M-protein is valuable in diagnosing multiple myeloma.

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 Ureshino, Tao Edahiro, Tetsumi Yoshida, Noriyasu Fukushima, Tatsuo
Ichinohe

Acquisition, analysis, or interpretation of data: Hiroshi Ureshino, Tao Edahiro, Noriyasu Fukushima
Drafting of the manuscript: Hiroshi Ureshino, Tao Edahiro

Critical review of the manuscript for important intellectual content: Hiroshi Ureshino, Tetsumi
Yoshida, Noriyasu Fukushima, Tatsuo Ichinohe

Supervision: Noriyasu Fukushima, Tatsuo Ichinohe

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: Tatsuo Ichinohe declare(s) personal fees from AbbVie, Nippon
Shinyaku, Repertoire Genesis and Nihon Kayaku. Tatsuo Ichinohe declare(s) royalties from Bristol-Myers
Squibb, Eisai, FUJIFILM Wako Chemicals, Kyowahakko Kirin, Novartis Pharma K.K., Ono Pharmaceutical, and
Pfizer. Tatsuo Ichinohe declare(s) a grant from AbbVie, Nippon Shinyaku, Repertoire Genesis, Asahi Kasei,
Chugai Pharmaceutical, CBL Behring, Daiichi Sankyo, Eisai, Kyowahakko Kirin, Ono Pharmaceutical, Otsuka
Pharmaceutical Sumitomo Dainippon Pharma, and Zenyaku Kogyo. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. SungH, Ferlay ], Siegel RL, Laversanne M, Soerjomataram I, Jemal A, Bray F: Global Cancer Statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer |
Clin. 2021, 71:209-49. 10.3322/caac.21660

2. Mundy GR: Metastasis to bone: causes, consequences and therapeutic opportunities . Nat Rev Cancer. 2002,
2:584-93. 10.1038/nrc867

3. Vogt A, Schmid S, Heinimann K, Frick H, Herrmann C, Cerny T, Omlin A: Multiple primary tumours:
challenges and approaches, a review. ESMO Open. 2017, 2:e000172. 10.1136/esmoopen-2017-000172

4. Voorhees PM, Kaufman JL, Laubach J, et al.: Daratumumab, lenalidomide, bortezomib, and dexamethasone
for transplant-eligible newly diagnosed multiple myeloma: the GRIFFIN trial. Blood. 2020, 136:936-45.
10.1182/blood.2020005288

5. Corso A, Arcaini L, Caberlon S, et al.: A combination of dexamethasone, cyclophosphamide, etoposide, and
cisplatin is less toxic and more effective than high-dose cyclophosphamide for peripheral stem cell
mobilization in multiple myeloma. Haematologica. 2002, 87:1041-5.

6. Trisal D, Kumar N, Sundriyal D, Gadpayle AK: Hypercalcaemia of malignancy: two primaries in the same
patient. BMJ Case Rep. 2014, 2014: 10.1136/bcr-2014-204368

7. Tomono H, Fujioka S, Kato K, et al.: Multiple myeloma mimicking bone metastasis from breast cancer:
report of a case. Surg Today. 1998, 28:1304-6. 10.1007/BF02482821

8.  Sokotowski M, Mazur G, Butrym A: Breast cancer and synchronous multiple myeloma as a diagnostic
challenge: Case report and review of literature. Curr Probl Cancer. 2018, 42:231-4.
10.1016/j.currproblcancer.2017.11.001

9. Cowan AJ, Allen C, Barac A, et al.: Global burden of multiple myeloma: a systematic analysis for the Global
Burden of Disease Study 2016. JAMA Oncol. 2018, 4:1221-7. 10.1001/jamaoncol.2018.2128

10. Pulido C, Vendrell I, Ferreira AR, Casimiro S, Mansinho A, Alho I, Costa L: Bone metastasis risk factors in
breast cancer. Ecancermedicalscience. 2017, 11:715. 10.3332/ecancer.2017.715
11. Basdelioglu K: Bone metastasis: evaluation of 1100 patients with breast cancer . Int J Clin Exp Pathol. 2021,

2023 Edahiro et al. Cureus 15(11): e48880. DOI 10.7759/cureus.48880 4 0of 5


javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.3322/caac.21660
https://dx.doi.org/10.3322/caac.21660
https://dx.doi.org/10.1038/nrc867
https://dx.doi.org/10.1038/nrc867
https://dx.doi.org/10.1136/esmoopen-2017-000172
https://dx.doi.org/10.1136/esmoopen-2017-000172
https://dx.doi.org/10.1182/blood.2020005288
https://dx.doi.org/10.1182/blood.2020005288
http://www.haematologica.org/2002_10/1041.htm
https://dx.doi.org/10.1136/bcr-2014-204368
https://dx.doi.org/10.1136/bcr-2014-204368
https://dx.doi.org/10.1007/BF02482821
https://dx.doi.org/10.1007/BF02482821
https://dx.doi.org/10.1016/j.currproblcancer.2017.11.001
https://dx.doi.org/10.1016/j.currproblcancer.2017.11.001
https://dx.doi.org/10.1001/jamaoncol.2018.2128
https://dx.doi.org/10.1001/jamaoncol.2018.2128
https://dx.doi.org/10.3332/ecancer.2017.715
https://dx.doi.org/10.3332/ecancer.2017.715
https://e-century.us/files/ijcep/14/3/ijcep0126709.pdf

Cureus

12.

13.

14.

15.

16.

17.

14:338-47.

Stopeck AT, Lipton A, Body J], et al.: Denosumab compared with zoledronic acid for the treatment of bone
metastases in patients with advanced breast cancer: a randomized, double-blind study. ] Clin Oncol. 2010,
28:5132-9. 10.1200/]C0.2010.29.7101

Raje N, Terpos E, Willenbacher W, et al.: Denosumab versus zoledronic acid in bone disease treatment of
newly diagnosed multiple myeloma: an international, double-blind, double-dummy, randomised, controlled,
phase 3 study. Lancet Oncol. 2018, 19:370-81. 10.1016/S1470-2045(18)30072-X

Baykara M, Yildirim M: Differentiation of multiple myeloma and metastases with apparent diffusion
coefficient map histogram analysis. North Clin Istanb. 2022, 9:256-60. 10.14744/nci.2021.59376

Cowan AJ, Green DJ, Kwok M, et al.: Diagnosis and management of multiple myeloma: a review . JAMA. 2022,
327:464-77. 10.1001/jama.2022.0003

Aldrees R, Gao X, Zhang K, Siegal GP, Wei S: Validation of the revised 8th AJCC breast cancer clinical
prognostic staging system: analysis of 5321 cases from a single institution. Mod Pathol. 2021, 34:291-9.
10.1038/s41379-020-00650-4

Shimazu Y, Mizuno S, Fuchida SI, et al.: Improved survival of multiple myeloma patients treated with
autologous transplantation in the modern era of new medicine. Cancer Sci. 2021, 112:5034-45.
10.1111/cas.15163

2023 Edahiro et al. Cureus 15(11): e48880. DOI 10.7759/cureus.48880

50f5


https://dx.doi.org/10.1200/JCO.2010.29.7101
https://dx.doi.org/10.1200/JCO.2010.29.7101
https://dx.doi.org/10.1016/S1470-2045(18)30072-X
https://dx.doi.org/10.1016/S1470-2045(18)30072-X
https://dx.doi.org/10.14744/nci.2021.59376
https://dx.doi.org/10.14744/nci.2021.59376
https://dx.doi.org/10.1001/jama.2022.0003
https://dx.doi.org/10.1001/jama.2022.0003
https://dx.doi.org/10.1038/s41379-020-00650-4
https://dx.doi.org/10.1038/s41379-020-00650-4
https://dx.doi.org/10.1111/cas.15163
https://dx.doi.org/10.1111/cas.15163

	Challenging Diagnosis of Lytic Bone Lesions Between Multiple Myeloma and Bone Metastasis of Primary Breast Cancer
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: [18F]-fluorodeoxyglucose positron emission tomography/computed tomography
	FIGURE 2: Findings of urine and bone marrow
	FIGURE 3: Clinical course

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


