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Introduction.  Breast implant associated anaplastic large cell lymphoma (BIA-ALC) is a new disease established by the 
WHO in 2016. BIA-ALCL is one of the most severe adverse effects of breast augmentation or breast reconstruction with 
the use of silicone implants. 
Material and methods.  In our report we present a case of a 46-year-old patient diagnosed with BIA-ALCL in the General 
and Oncological Surgery Clinic of the Pomeranian Medical University in Szczecin. This is one of the first described cases of 
this disease in Poland. Especially interesting is the fact that the lymphoma developed two years after the removal of the 
implants and the pathology occurred in the axillary lymph nodes. In order to compare the published case of BIA-ALCL 
we reviewed 29 cases from literature.
Results.  We described the most clinically relevant factors. The age range of females analysed with diagnosed BIA-ALCL 
is between 27 to 87 years. The time from implant insertion to the appearance of the first symptoms varies. The use of 
textured implants seems to be one of the most important risk factors of novel lymphoma. 
Conclusions.  The patients with breast implants should be informed about the risk of BIA-ALCL and related symptoms. 
The number of articles about BIA-ALCL is minimal, therefore knowledge about the disease remains limited.  There is a need 
to broaden knowledge about the pathological process, clinical manifestations, risk factors and medical tests crucial to 
achieve an accurate diagnosis.
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Introduction
In 2016 the World Health Organization (WHO) established 
a new disease entity entitled breast implant associated ana-
plastic large cell lymphoma (BIA-ALC) [1]. The first case of 
a  41-year-old woman after bilateral breast augmentation 
and associated lymphoma was published in 1997 [2]. Until 
November 2018, only 656 cases had been registered [3]. 
According to E. Berlin et al., frequency is estimated at 1 per 

30 000 females with breast implants [4]. This recent, uncom-
mon type of non-Hodgkin’s lymphoma originates from T-cell 
lineage and is characterised by the presence of peculiar 
antigen CD30 expression and the absence of anaplastic lym-
phoma kinase (ALK) expression. The histopathological image 
presents specific large cells, called “hallmark cells” due to 
hoof-shaped nuclei [5]. In most patients BIA-ALCL manifests 
itself with effusion, associated breast oedema and related 
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discomfort. Additionally, enlarged axillary lymph nodes are 
frequently observed [6].

As BIA-ALCL is a new disease, established by the WHO 
recently, little is known about its possible pathogenesis. Several 
theories have been developed and many centres perform re-
search to understand this process correctly. Knowledge about 
this rare complication is crucial, as many women nowadays 
undergo breast reconstruction or augmentation. Most theories 
share the view that pathogenesis is connected to a chronic 
inflammatory condition developing in the breast. It might be 
initiated as a result of capsule scarring and the involvement 
of the surrounding tissue. Furthermore, the type of implant 
capsule seems to have a significant impact on the risk. The 
majority of women suffering from BIA-ALCL had textured im-
plants instead of smooth ones. This could lead to increased 
bacterial growth which may also contribute to intensified 
leukocyte activation [7]. Chronic antigen stimulation can be 
an incentive for the T-lymphocytes to transform into breast 
implant associated-ALCL. In the lymphoma, T helper cell types 
have been detected [5]. It has also been found that patients 
with BIA-ALCL have mutations of JAK1 and STAT3 genes. One 
of the theories suggests that it might have an influence on 
inflammatory-associated malignancies [8]. Currently, there is 
no information about surgical techniques that may increase 
the risks of the lymphoma developing. Moreover, researchers 
are attempting to find specific genetic factors that play a part 
in this process.

Material and methods
In this article, we present a 46-year-old woman diagnosed with 
BIA-ALCL, 11 years after bilateral, aesthetic breast augmenta-
tion and two years after the removal of implants. We report 
one of the very few cases ever to be diagnosed in Poland. 
Furthermore, we reviewed 29 cases of the aforementioned 
disease from world literature.

Case report
A 46-year-old female was admitted to the General and On-
cological Surgery Clinic in 2019. The patient had undergone 
aesthetic, bilateral breast augmentation in 2008. Nine years 
later, both implants were removed due to a suspicion of a rup-
ture in the left implant. During this procedure, material from 
the implant pocket was collected for cytological examination. 
The procedure did not reveal the presence of malignant cells. 

At the time of admission the patient complained of an 
axillary mass associated with periodically recurring inflamma-
tion and swelling in this area. Furthermore, dry skin and hair 
loss as well as fever and sweating was also reported. During 
the physical examination, three enlarged, left axillary lymph 
nodes were detected. Both breasts and the right axilla were 
without lesions.  An ultrasound examination confirmed three 
enlarged lymph nodes measuring over 5 cm, which were 
subjected to a core needle biopsy. A histopathological exa-

mination revealed stromal connective tissue with numerous 
inflammatory cells, areas of necrosis and several solid foci of 
neoplastic large cells with cytological features of malignancy 
and CD30 immunohistochemical expression. Histological 
features together with the available immunohistochemical 
stainings suggested a non-Hodgkin’s lymphoma, but the 
tissue sample was too small to evaluate the exact type of 
lymphoma.  For this reason, a surgical biopsy was perfor-
med. During this procedure five axillary lymph nodes were 
collected. The dimensions of the largest node were 7,5 cm x 
5 cm x 3 cm. The histopathological examination revealed that 
the neoplasm was composed of aggregates of pleomorphic 
large cells with features of malignancy, including irregularly 
shaped nuclei (fig. 1A). Aside from tumour cells, numerous 
T-cell lymphocytes, plasma cells, and necrotic fields with 
eosinophils were seen (fig. 1B). The cells were strongly po-
sitive for the CD30 antigen (fig. 1C) Additionally CD3, CD4, 
CD5, CD43, CD99, MUM1 expression was also confirmed. 
ALK expression was negative (fig. 1D) and the proliferation 
index was approximately 70%. The fact of the previous breast 
augmentation procedure in correlation with the obtained 
test results allowed a diagnosis of BIA-ALCL. 

The patient underwent PET-CT, which did not show any 
areas of increased 18F-FDG activity. Adjuvant treatment was 
limited to chemotherapy. Follow-up tests, performed after 3, 
6 and 12 months, did not reveal any signs of a recurrence in 
the process.

Results
In order to compare our analysed case of BIA-ALCL, we re-
viewed 29 other cases from world literature. Therefore, we 
describe the most clinically relevant factors in table I.
 The age range of the females in question with diagnosed 
BIA-ALCL was between 27 and 87 years. As much as 60% of 
affected patients at the time of diagnosis were between 47 
and 66 years old, whereas the average age of the analysed 
patients is approximately 53 years. The frequency of the disease 
in three age categories is featured in figure 2. The patient who 
reported to the General and Oncological Surgery Clinic was 
46 years old. According to the presented data, risk at this age 
tends to increase. 

The time from implant insertion to the appearance of 
the first symptoms of BIA-ALCL varies. In our study group, the 
range was from 0 to 22 years. In 65% of patients, symptoms 
occurred between 0 to 10 years from the day of implant pla-
cement. Figure 3 shows the correlation between the time of 
implant placement and the manifestation of symptoms . The 
presented patient developed symptoms 11 years after breast 
augmentation.

12 out of 30 reviewed cases reported the appearance of 
BIA-ALCL in patients with textured implants. Unfortunately, 
including in our case, the type of implant was not specified 
in 18 of the cases. This may be due to the fact that females 



337

Figure 1. A – anaplastic large cells with characteristic irregular nuclei and numerous mitosis visible (H/E, 40x); B – the structure of the tumour with 
multiple mitosis and eosinophilic infiltration of cell clusters (H/E, 40x); C – CD30+ on IHC (20x); D – ALK-negative on IHC (20x)

Table I. The most clinically relevant factors of reviewed cases  

Author Age Time from implant 
placement 

to symptom 
manifestations

Textured 
implants 

 Swelling of 
the breast or 
axillary area

Lymphadenopathy Breast cancer 
burden

Taylor/2011 [9] 58 3 years + + – –

Taylor/2011 [9] 37 4 years + + – –

Taylor/2011 [9] 54 5 years + – – –

Boer/2017 [10] 56 20 years + + – –

Crevecoueur/2019 [11] 58 7 years + + – –

Crevecoueur/2019 [11] 47 – + + – –

Carty/2011 [12] 57 22 years + – – –

Alderuccio/2018 [13] 57 9 years not reported + + +

Berlin/2017 [4] 58 2 years not reported + + –

Hwang/2015 [14] 48 8 years + + – –

Pastorello/2018 [15] 56 7 years not reported + + +

Richardson/2017 [16] 55 10 years not reported + – +

Olack/2007 [17] 56 8 years not reported + – +

Roden/2008 [18] 45 7 years not reported – – +

Roden/2008 [18] 59 3 years not reported – – +

Roden/2008 [18] 34 3 years not reported + – –

Roden/2008 [18] 44 – not reported – – –

Adlard/2019 [19] 53 14 years + + + –

Ezekwudo/2017 [20] 65 – + + – –
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decide to undergo breast augmentation surgery because of 
aesthetic reasons and those surgeries are performed mainly in 
private clinics, therefore, the medical documentation can be 
difficult to access. The use of textured breast implants seems 
to be the most crucial and clinically important risk factor of 
BIA-ALC [23]. The research results of a clinical trial by Broody et 
al. showed that up to 171 of 173 BIA-ALCL cases were related 
to the textured structure of the breast implant [29]. It  is crucial 
to broaden knowledge amongst patients about the possible 
complications  arising from textured implants. 

The reported 46-year-old female described a swelling of 
the axillary area due to developing lymphadenopathy. Only 
26.7% of patients were diagnosed with lymphadenopathy in 
the studied case reports. In the literature, the coexistence of 
lymphadenopathy in the course of BIA-ALCL is estimated at 
15% [30]. Lymph node involvement might suggest a more 
aggressive course of BIA-ALCL compared to cases localised 
to the breast [31]. In our patient, special attention is drawn 
to the fact that lymphoma developed two years after the re-
moval of implants and the pathology occurred in the axillary 
lymph nodes.

Another common manifestation is enlargement of the 
breast or axillary area, which was identified in 70% of reviewed 
patients. 

In the analysed group, 40% of patients were diagnosed 
with breast cancer formerly. Our patient had no previous onco-
logical history. The summary of the clinical features of patients 
with BIA-ALC is presented in figure 4. 

Considering the immunophenotype of all 30 patients, 
it is clear that there are some significant antigens related to 
BIA-ALCL. In 90% of cases, expression of the CD30+ antigen 
was identified. CD3 and CD4 expression was found in 50% of 
reviewed patients.  

Patients with diagnosed BIA-ALCL are tested for expression 
of the ALK protein by the tumour cells [32]. Approximately 97% 

Fricke/2019 [21] 56 7 years + + + +

Gardani/2019 [22] 75 – not reported + + +

Patzelt /2017 [23] 27 7 years + – – –

Gaudet/2009 [24] 87 10 years not reported + – +

Gaudet/2009 [24] 50 <1 year not reported – – +

Keech/1997 [2] 41 4 years not reported + – –

Sahoo/2003 [25] 33 9 years not reported + – –

Alobeid/2009 [26] 68 16 years not reported – + +

Bishaara/2009 [27] 66 7 years not reported – – +

Wong/2008 [28] 40 19 years not reported + – –

Dymek et al. 2020 46 11 years not reported + + –

60%30%

10%

27–46 years old 47–66 years old 67–87 years old

65%

19%

13%

3%

0–10 years 11–20 years

21–30 years not reported

Figure 2. Age range of patients with BIA-ALCL 

Figure 3. Time from implant placement to symptom manifestation 
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of the reviewed cases did not express ALK. None of the cases 
was ALK-positive and in one case ALK status was not reported. 
The IHC profile of our patient: CD30+ as well as CD3+ CD4+ 
and lack of ALK expression, corresponds with the immunohi-
stochemical features from other case reports.

A crucial treatment for BIA-ALCL is surgical capsu-
lectomy. An important factor during this procedure is to 
excise the whole capsule, including the adjacent tissue. 
There is no need to perform a mastectomy or to remove 
the surrounding lymph nodes, unless there are lymph no-
des metastases [33]. To prevent oversight the metastasis,  
18F-FDG PET-CT should be performed, preoperatively as well 
as postoperatively [34]. 

Currently, there are no strict guidelines for adjuvant 
treatment. Consequently, these treatment methods should 
be applied individually to the patients needs. Chemothe-
rapy or radiotherapy are usually iniciated as adjuvant treat-
ment [33]. 

Conclusions
Breast implants have rare but significant side effects. One of 
them is BIA-ALCL. The number of articles about BIA-ALCL is 
very much limited. The small number of published cases also 
make it difficult to find direct guidelines about managing this 
condition. That said, even though the frequency of described 
lymphoma is exceedingly uncommon, information on the risks 
and possible symptoms of BIA-ALCL should be presented to 
those patients interested in breast augmentation or breast 
reconstruction with the use of implants. Patients should be 
more aware of alarming symptoms, so they can then report 
to the hospital early before the progression of the disease.

In the case of symptoms like those presented in our 
patient, including the rupture of the implant or lymphade-
nopathy, BIA-ALCL should always be included in differential 
diagnosis. Furthermore, it is recommended that a 18F-FDG PET-
-CT examination should be performed, since this may reveal 

the possible spread of BIA-ALCL, which might otherwise be 
overlooked. Further research and analysis of BIA-ALCL cases 
will enable more successful future treatment.
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