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Abstract
This paper details the first breast implant-associated anaplastic large-cell lymphoma (BIA-ALCL) case detected in Japan. 
The patient, a 67-year-old Japanese woman, was diagnosed with left unilateral breast cancer 17 years ago. Induration and 
redness presented in the left breast, which had undergone immediate breast reconstructive surgery using a tissue expander, 
later replaced by a silicone breast implant (SBI). Breast ultrasound showed fluid collection around the SBI. Surgery was 
performed to remove the left breast implant and the fragmented capsule surrounding the implant. Postoperative pathologi-
cal findings did not indicate malignancy. Nine months later, a contralateral axillary lymphadenopathy was observed, and an 
excisional biopsy of the axillary lymph node was performed. The patient was diagnosed with BIA-ALCL and successfully 
underwent adjuvant CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisolone) chemotherapy.
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Introduction

Breast implant-associated anaplastic large-cell lymphoma 
(BIA-ALCL) was first reported by Keech and Creech in 1997 
[1] and is classified as T/NK-cell non-Hodgkin’s lymphoma. 
Many cases of BIA-ALCL are found with late-onset sero-
mas or masses. Pathological findings show large neoplas-
tic cells with abundant cytoplasm and pleomorphic nuclei. 

BIA-ALCL may be diagnosed if CD30 is positive and ana-
plastic lymphoma kinase (ALK) protein is negative [2]. In 
many cases, BIA-ALCL is recognized within 0.8–27 years 
(9.75 years on average) after breast reconstruction surgery 
with a silicone breast implant (SBI). The onset risk is said to 
be latent in one of every 2,207–86,029 patients who under-
went textured implant insertion [3]. Detecting BIA-ALCL, 
removing the SBI, and performing complete capsulectomy 
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in the early stages reportedly lead to a good prognosis [4]. 
In this paper, the first Japanese breast cancer case of BIA-
ALCL presenting with distant metastasis in the contralateral 
axillary lymph node is reported.

Case report

A 50-year-old woman diagnosed with left unilateral breast 
cancer underwent mastectomy, axillary lymph-node dis-
section, and tissue expander insertion (model unknown) in 
2002. Subsequently, the tissue expander was replaced with 
a textured surface SBI (McGhan Limited/410LM 220g/REF 
27-LM115-220/LOT 161276). In the process of caring for 
her elderly parent for several years postoperatively, the 
patient used her pectoralis major muscles frequently. As a 
consequence, “breast stiffness” worsened, and prompted the 
patient to frequently massage the reconstructed breast. Red-
ness on the reconstructed breast was recognized in Decem-
ber 2017, 15 years postoperative, but was left unattended. 
Symptoms worsened and she came to the hospital in June 
2018. She presented with balloon-like swelling of left breast, 
upward shifting of the nipple and ipsilateral shoulder, and 
reddened and indurated areas on the medial and lateral side 
of the breast (Fig. 1). Ultrasound showed fluid collection 
around the SBI, also presenting with rippled shell (Fig. 2), 
and slightly enlarged bilateral axillary lymph nodes (data 
not shown). Because fluid collection was small, puncture 
was not performed before surgery. Blood tests revealed 
WBC 6100/μl and CRP 0.22 mg/dl. A damaged or infected 
breast implant was suspected, as well as the possibility of 
BIA-ALCL, and the SBI was removed along with as much 
surrounding tissue (capsule) as possible. No damage to the 
SBI was found, but fragmented capsules were observed dur-
ing the surgical operation. As shown in Fig. 3a, yellow and 
serous discharge with scrambled egg-like floating matter 
was observed in the capsular tissue. Cytological examina-
tion of the intraoperative fluid showed a small cluster of 

atypical cells with large, pleomorphic, hyperchromatic, 
and severely irregular nuclei. Malignant lesions were sus-
pected due to the clear enlargement of the nucleolus and 
the uneven distribution of the nuclei. The cytological find-
ing was Class IIIb (Fig. 3b). Moderate nuclear atypia was 
recognized in large lymphoid cells with degeneration of 
the capsule and tissues surrounding the SBI. Fragmented 
capsules showed scattered chronic inflammatory cells in 
the necrotic area near the capsule (Fig. 3c). Atypical and 
hyperchromatic macrophages were seen (Fig. 3d). Results 
of immunohistochemistry (IHC) staining revealed CD68 
(+), vimentin (+), and CK7 (−), and cells were determined 
to be histiocytes. Therefore, neither CD30 nor ALK was 
not performed. Bacterial cultures from fluid collection were 
negative. The postoperative diagnosis was considered to be 
sterile inflammation, but the possibility of BIA-ALCL could 
not be denied. Three months after the removal operation on 
the left breast, the contralateral axillary lymphadenopathy 
began to grow larger, and core needle biopsy was performed. 

Fig. 1   Induration with redness was observed at 4 o’clock and 10 o’clock in the reconstructed breast

Fig. 2   Ultrasound demonstrates fluid collection and suspended solids 
around the SBI with rippled shell
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In the histopathological diagnosis, most of the needle biopsy 
samples showed non-neoplastic changes. In a small num-
ber of regions, however, focal atypical CD30-positive cells 
were observed. The results of blood tests at 3 months after 
the removal operation showed WBC 6500/μl (neutrophil 
51.4%, eosinophil 8.3%, and basophil 1.3%), CEA 0.8 ng/
ml, CA15-3 9.2 U/ml, NCC-ST-439 < 1.0 U/ml, and soluble 
interleukin-2 receptor 477 U/ml.

By 5 months postoperatively, the enlargement of the con-
tralateral axillary lymph node had progressed even more. 
Now, fine needle aspiration cytology resulted in a Class IIIb 
diagnosis. Excisional biopsy was then performed on the 
contralateral axillary lymph node. The pathological findings 
showed proliferation of large atypical lymphoid cells with 
pleomorphic nuclei. (Fig. 4a). The result of IHC staining 
revealed CD30 (+), ALK (−), CD4 (weakly positive), CD8 
(−), CD3 (−), CD20 (−), CD56 (−), GranzymeB (+), AE1/3 

(−), EMA (−), and CK5/6 (−).The patient was diagnosed 
with BIA-ALCL due to CD30 positivity (Fig. 4b) and ALK 
negativity. The patient was in Stage IV and was transferred 
to a specialized institution to receive adjuvant CHOP (cyclo-
phosphamide, doxorubicin, vincristine, and prednisolone) 
chemotherapy every 21 days for 6 cycles. Seven months have 
passed, since the excisional biopsy was performed, and a 
complete metabolic response was confirmed by PET-CT.

Discussion

The widespread use of silicone implants in breast recon-
struction started in the 1960s [5]. In Japan, SBIs were not 
covered by insurance until July 2013, when the national 
health insurance system allowed implants for breast recon-
struction. However, the Japan Oncoplastic Breast Surgery 

Fig. 3   Intraoperative findings. No damage was observed to the SBI 
(a, center). The contents of the dish in the upper right are the cap-
sule surrounding the SBI. The lower left dish contains the yellow and 
serous discharge with scrambled egg-like floating matters observed 
within the capsule. Cytological examination of the intraoperative 
fluid showed a small cluster of atypical cells with large, pleomorphic, 
hyperchromatic, and severely irregular nuclei. Malignant lesions were 

suspected due to clear enlargement of the nucleolus and the uneven 
distribution of the nuclei. The cytological finding was Class IIIb (b). 
c, d Fragmented capsule. The hematoxylin and eosin staining finding 
showed scattered chronic inflammatory cells in the necrotic area near 
the capsule (c). Scattered atypical and hyperchromatic macrophages 
(d)
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Society (JOPBS) allows breast reconstruction surgery to be 
performed only by physicians and facilities certified by the 
Society [6]. In Japan, only Allergan breast implants/tissue 
expander are approved involving “Biocell”: macro-texture. 
According to the 2018 annual report of the JOPBS, 6,582 
SBIs were used in that year [7]. In contrast, the 2018 Plas-
tic Surgery Statistics Report issued by the American Soci-
ety for Plastic Surgeons says that there were 78,814 SBIs, 
about 12 times more than the figure in Japan, used that year. 
By ethnicity, Caucasians accounted for 71% of the women 
who had reconstructive surgery, African-Americans 13%, 
Asian/Pacific Islanders 4%, Hispanics 11%, and others 1%. 
Asians use SBIs less frequently [8]. According to Average 
breast size worldwide on WorldData.info, the most common 
cup size of women is A (54–304 ml, 179 ml on average) in 
Japan in marked contrast with F or greater (645–2986 ml, 
1668 ml on average) in the United States (Caucasians) and 
C (147–831 ml, 489 ml on average) in Spain [9, 10]. By 

race, Caucasians account for 92.1% of BIA-ALCL patients, 
according to the patient registry and outcomes for breast 
implants and anaplastic large-cell lymphoma etiology and 
epidemiology (PROFILE) [11]. Furthermore, among major 
lymphoma subtypes, ALCL-ALK negative was 7.8% in 
North America and 2.6% in Asia [12]. The findings sug-
gested that certain ethnic backgrounds and also breast size 
and the number of SBIs used may be associated with the 
incidence of BIA-ALCL.

Additionally, bacterial biofilm is one possible cause of 
BIA-ALCL [13]. Reportedly, BIA-ALCL may easily occur 
in patients undergoing textured implants [14, 15]. These 
types of implants do not require postoperative massage, cre-
ating a great advantage over smooth implants. However, in 
this case, the patient frequently massaged her breast recon-
structed with a macro-textured implant. We hypothesize that 
the frequent massage may have been the cause of “latent 
effusion” and “inflammatory rash” along with persistent 
chronic inflammation. In addition, a differential diagnosis 
of the symptoms recognized in this case, namely seroma, 
redness, and induration of the breast, requires consideration 
of the possibility of local recurrence as well as BIA-ALCL.

The development of BIA-ALCL is also associated with 
persistent chronic inflammation [16]. Chronic inflamma-
tion may induce B-cell-derived lymphomas such as MALT 
(mucosa-associated lymphoid tissue) lymphoma and pyo-
thorax-associated lymphoma (PAL) induced by Helicobacter 
pylori [17] and Epstein–Barr virus [18], respectively. Com-
prehensive next-generation sequence analysis of BIA-ALCL 
cases revealed sequence variants that activate JAK/STAT 
signaling. High copy-number amplification of TNFRSF11A 
and PDGFRA was detected, which could be expected as 
therapeutic targets [19]. Currently, five cases of BIA-ALCL 
associated with germline TP53 mutation have been reported 
[19–22].

BIA-ALCL may be diagnosed if a neoplasm composed of 
large lymphoid cells that are CD30 positive and ALK nega-
tive is found. However, CD30 can also be positive in Hodg-
kin’s lymphoma, Epstein–Barr virus-associated lymphomas, 
and non-lymphoid neoplasms. CD30 positivity in ALCL is 
defined as 75% or more of tumor cells expressing positive 
CD30. For this reason, it should be noted that being CD30 
positive does not always equal to ALCL [23]. The pathologi-
cal diagnosis was difficult in this case, because the samples 
collected at the time of SBI removal or axillary lymph-node 
needle biopsy contained only a few tumor components with 
degeneration. Primary lesion showed widely necrotic ten-
dency. Histologically, there was no solid collection of the 
living lymphoma cells near the capsule. Therefore, it would 
be difficult to diagnose BIA-ALCL even if the capsule could 
be excised in en bloc at the first operation. Excisional biopsy 
of the axillary lymph node allowed for the collection of more 
tissue and made the correct diagnosis possible.

Fig. 4   Excisional biopsy on the contralateral axillary lymph node. a 
and b were photographed at 400× original magnification. The hema-
toxylin and eosin staining finding showed a large atypical lymphoid 
cell proliferation with a pleomorphic nucleus (a). The neoplastic cells 
were stained strongly by CD30 immunohistochemistry (b)
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In hematoxylin and eosin staining, ALCL may morpho-
logically look like a poorly differentiated carcinoma. As this 
patient had a history of breast cancer, our first impression 
of the H&E specimen suspected of axillary lymph-node 
metastasis from poorly differentiated adenocarcinoma. 
However, the patient had undergone breast reconstruction 
with the SBI, and BIA-ALCL needed to be included in the 
differential diagnosis. Compared to BIA-ALCL after breast 
augmentation, BIA-ALCL after breast cancer reconstruction 
appears to be more difficult to diagnose, because it requires 
differentiation from cancer recurrence.

According to the Food and Drug Administration (FDA) 
Safety Communication, 573 BIA-ALCL patients were 
analyzed as of July 6, 2019, and 33 of these patients were 
reported to have died. Of the 33 died patients, the manufac-
turer was identified in 13, of which 12 used Allergan breast 
implants. This led the FDA to request Allergan to voluntarily 
recall the implants and tissue expanders in question from 
the global market (as written in an FDA release dated July 
24, 2019) [24]. We should take into account the fact that the 
environment surrounding breast surgery and reconstruction 
in Japan has been changing after the confirmation of the first 
case of BIA-ALCL in Japan.

Conclusion

The number of BIA-ALCL cases is expected to increase in 
the future, and conducting lifetime surveillance postopera-
tively is important. Since BIA-ALCL must be detected and 
treated early, it may be imperative to raise awareness about 
the disease not only among breast surgeons, plastic surgeons, 
and pathologists but also among patients. Patients with a 
difficult diagnosis of BIA-ALCL at the time of SBI removal 
need to undergo strict follow-up. Diagnosing lymphoma is 
often difficult in needle biopsies performed on an axillary 
lymphadenopathy. Therefore, an excisional biopsy should 
be performed to ensure an accurate differential diagnosis of 
BIA-ALCL from recurrent and poorly differentiated breast 
adenocarcinoma.

Funding  The authors received no financial support for the case report, 
authorship, and publication of this manuscript.

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflicts of 
interest regarding the publication of this manuscript.

Ethical approval  Our hospital does not require ethical approval for 
reporting individual cases.

Informed consent  The written informed consent was obtained from the 
patient for anonymized information to be published in this manuscript.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

	 1.	 Keech JA, Creech BJ. Anaplastic T cell lymphoma in prox-
imity to a saline-filled breast implant. Plast Reconstr Surg. 
1997;100(2):554–5.

	 2.	 Clemens MW, Jacobsen ED, Horwitz SM. NCCN Consensus 
guidelines on the diagnosis and treatment of breast implant-
associated anaplastic large cell lymphoma (BIA-ALCL). Aes-
thet Surg J. 2019;39((Supplement_1)):S3–S13.

	 3.	 BIA-ALCL Resources American Society of Plastic Surgeons 
https​://www.plast​icsur​gery.org/for-medic​al-profe​ssion​als/healt​
h-polic​y/bia-alcl-physi​cian-resou​rces/by-the-numbe​rs. Updated 
on 5 Aug 2019

	 4.	 DePaola NEK, Coggins H. Breast implant-associated anaplas-
tic large cell lymphoma: what we know. J Adv Pract Oncol. 
2019;10(1):54–61.

	 5.	 Zuckerman D, Anderson EN, Santoro E. What You need to know 
about breast implants. National Center for Health Research https​
://www.cente​r4res​earch​.org/breas​t-impla​nts/. Accessed 19 Aug 
2019

	 6.	 Hirotaka Asato, Greeting from the Chief Director. Japan Onco-
plastic Breast Surgery Society. https​://jopbs​.umin.jp/en/greet​
ing.html. Accessed 23 Jan 2019

	 7.	 2018 Annual Report Japan Oncoplastic Breast Surgery Society. 
https​://jopbs​.umin.jp/medic​al/guide​line/docs/gappe​isho2​018.
pdf. Accessed 4 July 2019

	 8.	 2018 Plastic surgery statistics report. American Society of Plas-
tic Surgeons. https​://www.plast​icsur​gery.org/docum​ents/News/
Stati​stics​/2018/plast​ic-surge​ry-stati​stics​-full-repor​t-2018.pdf. 
Accessed 4 July 2019

	 9.	 Average breast size worldwide WorldData.info. https​://www.
world​data.info/avera​ge-breas​tsize​.php. Accessed 6 July 2019

	10.	 Anderson JD, Chandler SD, Mason AB, et al. Scientific analysis 
reveals major differences in the breast size of women in differ-
ent countries -US women have a significantly large mean breast 
volume than women born in other countries. J Female Health 
Sci. 2013;25:268–92.

	11.	 McCarthy CM, Loyo-Berrios N, Qureshi AA, et al. Patient 
registry and outcomes for breast implants and anaplastic 
large cell lymphoma etiology and epidemiology (PROFILE): 
initial report of findings, 2012–2018. Plast Reconstr Surg. 
2019;143:65S–73S.

	12.	 Vose J, Armitage J, Weisenburger D. International peripheral T 
cell and natural killer/T cell lymphoma study: pathology find-
ings and clinical outcomes. J Clin Oncol. 2008;26:4124–30.

	13.	 Mempin M, Hu H, Chowdhury D, et al. The A, B and C’s of 
silicone breast implants: anaplastic large cell lymphoma, biofilm 
and capsular contracture. Materials. 2018;11(12):2393.

	14.	 Magnusson M, Beath K, Cooter R, et al. The epidemiology of 
breast implant associated large cell lymphoma in Australia and 

http://creativecommons.org/licenses/by/4.0/
https://www.plasticsurgery.org/for-medical-professionals/health-policy/bia-alcl-physician-resources/by-the-numbers
https://www.plasticsurgery.org/for-medical-professionals/health-policy/bia-alcl-physician-resources/by-the-numbers
https://www.center4research.org/breast-implants/
https://www.center4research.org/breast-implants/
http://jopbs.umin.jp/en/greeting.html
http://jopbs.umin.jp/en/greeting.html
https://jopbs.umin.jp/medical/guideline/docs/gappeisho2018.pdf
https://jopbs.umin.jp/medical/guideline/docs/gappeisho2018.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf
https://www.worlddata.info/average-breastsize.php
https://www.worlddata.info/average-breastsize.php


504	 Breast Cancer (2020) 27:499–504

1 3

New Zealand confirms the highest risk for grade 4 surface breast 
implants. Plast Reconstr Surg. 2019;143(5):1285–92.

	15.	 Der Boer M, van Leeuwen FE, Hauptmann M, et al. Breast 
implants and the risk of anaplastic large-cell lymphoma in the 
breast. JAMA Oncol. 2018;4:335–41.

	16.	 Malcolm TI, Hodson DJ, Macintyre EA, Turner SD. Challeng-
ing perspectives on the cellular origins of lymphoma. Open 
Biol. 2016;6(9):160232.

	17.	 Pereira MI, Medeiros JA. Role of Helicobacter pylori in gastric 
mucosa-associated lymphoid tissue lymphomas. World J Gas-
troenterol. 2014;20(3):684–94.

	18.	 Aozasa K. Pyothorax-associated lymphoma. J Clin Exp 
Hematop. 2006;46(1):5–10.

	19.	 Blombery P, Thompson E, Ryland GL, et al. Frequent activating 
STAT3 mutations and novel recurrent genomic abnormalities 
detected in breast implant-associated anaplastic large cell lym-
phoma. Oncotarget. 2018;9:36126–36.

	20.	 Lee YS, Filie A, Arthur D, et al. Breast implant-associated ana-
plastic large cell lymphoma in a patient with Li–Fraumeni syn-
drome. Histopathology. 2015;67(6):925–7.

	21.	 Pastorello RG, D’Almeida Costa F, Osório CABT, et  al. 
Breast implant-associated anaplastic large cell lymphoma 

in a Li–FRAUMENI patient: a case report. Diagn Pathol. 
2018;13(1):10.

	22.	 Adlard J, Burton C, Turton P. Increasing evidence for the associa-
tion of breast Implant-associated anaplastic large cell lymphoma 
and Li Fraumeni Syndrome. Case Rep Genet. 2019;2019:5647940.

	23.	 von der Wayden CA, Pileri SA, Feldman AL, et al. Understand-
ing CD30 biology and therapeutic targeting: a historical perspec-
tive providing insight into future directions. Blood Cancer J. 
2017;7(9):e603.

	24.	 The FDA takes action to protect patients from risk of certain tex-
tured breast implants; requests Allergan voluntarily recall certain 
breast implants and tissue expanders from market. FDA Safety 
Communication 07/24/2019. https​://www.fda.gov/medic​al-devic​
es/safet​y-commu​nicat​ions/fda-takes​-actio​n-prote​ct-patie​nts-risk-
certa​in-textu​red-breas​t-impla​nts-reque​sts-aller​gan. Accessed 26 
July 2019

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.fda.gov/medical-devices/safety-communications/fda-takes-action-protect-patients-risk-certain-textured-breast-implants-requests-allergan
https://www.fda.gov/medical-devices/safety-communications/fda-takes-action-protect-patients-risk-certain-textured-breast-implants-requests-allergan
https://www.fda.gov/medical-devices/safety-communications/fda-takes-action-protect-patients-risk-certain-textured-breast-implants-requests-allergan

	Breast implant-associated anaplastic large-cell lymphoma: first case detected in a Japanese breast cancer patient
	Abstract
	Introduction
	Case report
	Discussion
	Conclusion
	References




