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Summary

Purpose: The onset characteristics of the anaplastic large
cell lymphoma (BI-ALCL) are non-specific and the diag-
nosis is often difficult and based on clinical suspicion and
cytological sampling. The presence of non-pathognomonic
radiological signs may delay the diagnosis of BI-ALCL, in-
fluencing patient prognosis. This could have an important
social impact, considering that the incidence of BI-ALCL cor-
relates with the number of prosthetic implants, which is in
constant increase worldwide. The aim of this study was to
verify if fibrin can represent a potentially early radiological
sign of the disease.

Methods: In this study, we present two cases of our series
and review the previous studies already described in the
literature, searching for any early radiological sign of the

Introduction

Primary breast lymphoma is a rare disease
comprising 0.04-0.5% of all malignant tumours,
1-2% of extranodal lymphomas and less than 1%
of all non-Hodgkin lymphomas [1,2].

The first case of anaplastic large-cell peripros-
thetic lymphoma (BI-ALCL) described in the litera-
ture was published by Keech in 1997 [3]. In 2011,

disease and reporting a diagnostic work-up process for an
early diagnosis.

Results: Signs clearly recognizable only of magnetic reso-
nance imaging (MRI) were the following: thickening and hy-
peremia of the fibrous capsule with seroma and amorphous
material (fibrin) present in 8 out of 10 cases (80%), detected
on MRI (certain or doubtful).

Conclusion: The presence of fibrin in the periprosthetic
effusion, well detectable by MRI, could represent an early
pathognomonic sign of the disease.

Key words: breast implant, periprosthetic anaplastic lym-
phoma, anaplastic large-cell lymphoma, breast magnetic
resonance imaging

the US Food and Drug Administration (FDA) issued
a communication, updated in 2016, which indicated
a small but increased risk of developing a type of T-
cell lymphoma in women with prosthetic implants
[4].

The progressive increase in prosthetic implants
worldwide, and the unspecific symptomatology of
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the disease have led to an increasing interest in
detecting the disease in the early stages.

Some studies report an annual incidence of 1
woman in 500,000 prosthesis carriers (1 in 50,000
women over 10 years) [5,6]. However, in 2017 [4]
the difficulty of correctly defining incidence and
prevalence in rare and only recently known clinical
entities is emphasized: many patients, in fact, pre-
sent an asymptomatic or nonspecific disease that
remains unrecognized or otherwise diagnosed only
at death, which would suggest an underestimation
of BI-ALCL cases compared to official data.

Other works have highlighted a triggering
mechanism for cancer cell degeneration in chronic
inflammatory conditions [7-9]. There are no sig-
nificant changes in the incidence of the disease
in relation to the type of implant (silicone, saline,
hydrogel), the reason for the surgery (aesthetic,
reconstructive) and the position (submuscular,
subglandular) while an increase in incidence in
texturized implants was highlighted [4,6-9]. The

disease can occur in a localized form confined to
the capsular space in about 2/3 of the cases or,
more infrequently, in an infiltrating form [5,7,10].

The localized form is characterized by the
presence of dense periprosthetic effusion with
pathological cellular clones, no evidence of pal-
pable mass and an excellent prognosis following
capsulectomy.

The infiltrating form, which is shown as a pal-
pable mass with or without affected lymph nodes,
is much more aggressive, requires chemotherapy
and radiotherapy associated with surgery and leads
to death in 40% of cases within two years.

The mammogram highlights the periprosthetic
effusion as a “double contour” [8,11], showing 73%
sensitivity and 50% specificity in detecting abnor-
malities, but is unable to distinguish between ef-
fusion and mass [10]. Ultrasound (US) shows sensi-
tivity/specificity for effusion and detection rate for
masses of 75-84% and 46% respectively and MRI
33-82% and 50% [10]. Other and better evaluations

Figure 1. Case #1. MRI images: T2 sequences (A,B); subtracted T1 sequence after contrast material injection (C); T1
sequence after contrast material injection (D). Notice wide seroma between capsule and prosthesis: (A,B) amorphous
material due to fibrin is appreciable on the inner surface of the fibrous capsule and on the outer surface of the prosthesis
(red arrows); (C,D) the fibrous capsule appears thickened and hyperemic, especially in the anterior and lateral sectors

(yellow arrows).
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could derive from the analysis of mammographic
and MRI images by radiomics [12-14].

At pathological examination, one of the most
frequent findings consists in abundant inflamma-
tory exudate within the periprosthetic effusion and
on the inner surface of the capsule, granulation
and haemorrhagic tissue, cell necrosis and fibrin
together with the cellular clones of the disease [2].

Cellular necrosis, fibrin and haemoglobin deg-
radation products, if present in macroaggregates,
are visible on US and especially in breast MRI.
Complete remission after capsulectomy is reported
in 93% of patients with the disease confined to the
fibrous capsule, compared to 72% with the infiltrat-
ing mass adjacent to the implant [6].

The aim of this paper study was to verify,
through analysis of two new cases of BI-ALCL and
a retrospective review of literature, whether deg-
radation products, such as fibrin, may represent
potential early radiological signs of the disease.

Methods

We examined the diagnostic pathway in two recent
cases of BI-ALCL, focusing on the analysis of common
radiological findings and new visible signs. Then, we
reviewed the literature on BI-ALCL in order to verify
other authors’ hypotheses by correlating the radiological
signs with the reported pathological anatomy.

Imaging techniques used were Mammography
(MX), US and breast MRI: the radiological images were

Figure 2. The cytologic analysis of the effusion deposits showed (left) ample acidophilous necrotic amorphous mate-
rial incorporating large atypical lymphoid cell and histiocytes (white arrow), and (right) a rare large atypical cell with
irregularity and CD30 immunoreactivity in the nucleus (white arrows).

Figure 3. External view after total capsulectomy with the interior prosthesis.
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examined by three radiologists with experience in breast
diagnostics and the concordant results were reported.

Clinical case #1

A 53-year-old woman underwent bilateral breast
augmentation for aesthetic purposes in 2007. In the last
2 years, a breast asymmetry due to evident swelling
of the right breast occurred. US and MRI confirmed a
large amount of liquid between the prosthesis and the
capsule, with a thickening up to 5 cm on the right side.
The capsule also appeared irregular and hyperemic in
the supra-anterior portions with evidence of multiple
aggregation of amorphous, non-vascularized material
attached to the prosthesis, due to necrosis and fibrin
deposits (Figure 1). The cytological analysis of the effu-
sion deposits showed ample acidophilous necrotic amor-
phous material incorporating lymphocytes and foamy
histiocytes and rare large atypical cells with irregular
nuclei and CD30 immunoreactivity referring to the di-
agnosis of BI-ALCL (Figure 2). The implants (textured
600-cc silicone gel implants placed in the subglandular
plane) were removed “en bloc” with total capsulectomy.

Surgery was carried out giving prime importance
to the preservation of the vascular supply to the gland,
by way of perforating the vessels system [15,16]. Dur-

ing the surgical procedure, the right capsule appeared
harder and thicker than the left one, and was firmly ad-
herent to both the inner surface of the gland and the
fascia of the pectoralis major muscle. The right capsule
appeared less vascularised, thicker and larger due to the
major quantity of fluid contained, while the left one was
thinner with less fluid inside, and normal surrounding
tissue (Figure 3). After fluid aspiration, the capsules were
opened, freed from the prostheses, fixed in formalin and
sent for pathology: macroscopically it was noticed the
density and dark-brown colour of the fluid and the abnor-
mal appearance of the inner surface of the right capsule.

On histopathological analysis, the malignant cells
were confined to the intracapsular fluid, and an internal
layer of fibrinous tissue adhering to the inner surface
of the capsule with abundant necrotic debris was found.
The patient underwent only capsulectomy and implant
removal and was disease-free at the time of the last
follow-up in December 2018.

Clinical case #2

A 27-year-old woman, who underwent a subglan-
dular bilateral augmentation mammoplasty 10 months
earlier, came to our attention with a painful left-sided
symptomatology associated with ipsilateral lump in the

Figure 4. Case #2. MRI images: T2 sequences (A, B); T1 sequence after contrast material injection (C); subtracted T1
sequence after contrast material injection (D). Notice diffuse thickening of both the fibrous capsule and the hypointense
amorphous material in all sequences along the outer margins of the left prosthesis caused by fibrin deposits (arrows).
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left axilla. US showed corpusculated periprosthetic fluid
and enlarged lymph nodes in the left axilla. As in the
previous case, the patient underwent MRI examination.

The right implant appeared regular with no sig-
nificant alterations. On the left side, there was a large
subcapsular fluid effusion of up to 3 cm in diameter with
hypervascular inhomogeneous tissue, concentrically
placed around the implant, with a maximum thickness
of 2 cm. There was an evident diffused thickening of
both the fibrous capsule and a hypointense amorphous
material in all the sequences along the outer margins
of the left prosthesis attributable to fibrin deposits was
detected (Figure 4). In the left axilla, enlarged lymph
nodes were found, with inhomogeneous signal intensity
and a maximum diameter of 2 cm.

Cytological examination of the subcapsular fluid
and microhistological sample of the tissue confirmed
the diagnosis of BI-ALCL.

Results

In both cases, the fibrous capsule showed signs
of thickening and hyperaemia with extensive effu-
sion between the capsule and breast implant and
the presence of amorphous material adhering to
the inner surface of the capsule, due to necrosis
and fibrin deposits, as confirmed by post-surgical
histopathological examination. Both these signs
were clearly recognizable on MRI alone.

The possible presence of amorphous material
caused by fibrin deposits has been retrospective-
ly highlighted in 8 out of 10 cases (80%) detected
on MRI images (certain or doubts): two cases
without evidence of fibrin related to advanced
disease.

Figure 5. Flow chart showing the current management of BI-ALCL. CB stands for core biopsy. The asterisk represents
the starting point of the common path between the current management of BI-ALCL and the alternative one (Figure 0).
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Discussion

Many cases of BI-ALCL reported in the litera-
ture have recently been associated with texturized
breast implants and a state of chronic inflamma-
tion due to silent fibrous capsular infections with
a malignant transformation of T lymphocytes
[1,5,7-9,17,18]. BI-ALCL occurs more frequently
as a periprosthetic seroma in which the tumour
cells are confined and sometimes as a solid mass
infiltrating the periprosthetic capsular wall and
the surrounding connective tissue [6,19]. It has
been suggested that these findings represent dif-
ferent stages of a single disease rather than two
distinct clinicopathological variants and that the
periprosthetic seroma constitutes the initial stage
and, therefore, requires different treatment [19,20].
Indeed, the removal of the implant and a total
capsulectomy are indicated in the non-invasive
variants.

BI-ALCL signs are mostly not pathognomonic
and this is a major limitation leading to misunder-
standing or delaying the diagnosis.

The reduced number of purely radiological di-
agnoses and the absence of specific signs could also
be linked to the lack of knowledge and experience,
as in the case of other rare diseases.

The cytological evaluation of the serum carried
out on material taken using the fine-needle aspira-
tion cytology (FNAC) method emerges as the gold
standard for a precise diagnosis of BI-ALCL, to-
gether with the expertise of dedicated pathologists.
Indeed, the periprosthetic seroma may be the early
manifestation of a BI-ALCL and its cytological ex-
amination must be integrated into the diagnostic
algorithm for a timely diagnosis.

Consequently, current management of the dis-
ease is mainly based on clinical and cytological di-
agnosis as schematically shown in Figure 5, but the
role of imaging in early diagnosis could increase in
the presence of more specific signs. For this reason,
the MRI could be used not only for the diagnosis of
possible pathologies, but also for monitoring them
once they have been diagnosed. We can hypothe-
size a greater incidence in the population of women
with prostheses than that reported in literature.

evidence of one or more signs among | DOUBT

Figure 6. Flow chart showing a proposal for the alternative management of BI-ALCL. The asterisk represents the point
from which starts the common path with the current management of BI-ALCL shown in Figure 5.
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The signs of haemoglobin degradation prod-
ucts are clearly visible in ultrasound and especially
in breast MRI: the latter is able to differentiate,
by means of the paramagnetic contrast medium,
between the amorphous material and the active
neoplastic tissue.

Since seroma is the most frequent, isolated but
also non-specific manifestation of the initial disease,
its constant evidence, in association with the pres-
ence of fibrin and periprosthetic necrosis detected
during an MRI investigation, and in the absence of
trauma, could be an early indicator of the disease
and could permit a targeted cytological examination.

Moreover, as verified in our experience, these
degradation products make the effusion turbid and
corpuscular in the US, allowing an initial differen-
tial diagnosis between the simple and the neoplas-
tic seroma.

We carried out a review of literature, retro-
spectively evaluating the cases of BI-ALCL with
periprosthetic effusion that reported at least one
MRI image: three radiologists with great experi-
ence in breast MRI verified the images reported in
the published articles.

Periprosthetic/pericapsular amorphous mate-
rial was visible in 6 out of 10 cases, while 2 cases
appeared doubtful or discordant. In the remaining
two cases the amorphous material was not visible
but its absence did not exclude the possibility of its
presence in other images of the same examination
not presented in the article. A summary of the data
is reported in Table 1.

In our experience, the presence of easily rec-
ognizable amorphous material made up of necrosis
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and fibrin deposits within a chronic pericapsular
effusion could suggest BI-ALCL in a very high per-
centage of cases ranging from 60 to 80%.

This data, if confirmed in a more conspicuous
number of studies, could suggest an alternative
screening pathway (Figure 6) using breast MRI in
women who have had chronic periprosthetic effu-
sion for at least 6 months. The presence of fibrin
and visible necrotic material would indicate im-
mediate cytological sampling and the suspected
pathological diagnosis with a better probability of
identifying a greater number of cases.

Conclusion

The BI-ALCL of the breast represents a patho-
logical condition associated with prosthetic im-
plants, with good prognosis if recognized in the
initial stage. Diagnostic imaging, and in particular
breast MRI, plays an essential role in this pathol-
ogy as it allows to detect periprosthetic corpuscu-
lar effusion, hypervascularized periprosthetic tis-
sue and axillary lymphadenopathy. The presence
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searched for in all cases of suspected periprosthetic
effusion, thus leading to an easier diagnosis of the
disease.

Conflict of interests

The authors declare no conflict of interests.

en-Lindsberg ML, Svarvar C. Breast implant-associated
anaplastic large cell lymphoma from diagnosis to treat-
ment. Eur J Surg Oncol 2017;43:1385-92.

6. Miranda RN, Aladily TN, Prince HM et al. Breast im-
plant-associated anaplastic large-cell lymphoma: long-
term follow-up of 60 patients. ] Clin Oncol 2014;32:114-
20.

7. Xu J, Wei S. Breast Implant-Associated Anaplastic
Large Cell Lymphoma: Review of a Distinct Clinico-
pathologic Entity. Arch Pathol Lab Med 2014;138:842-
6.

8. Hart AM, Lechowicz M]J, Peters KK, Holden J, Carlson
GW. Breast implant-associated anaplastic large cell

lymphoma: report of 2 cases and review of the litera-
ture. Aesthet Surg J 2014;34:884-94.

9. Berlin E, Singh K, Mills C, Shapira I, Bakst RL, Chadha
M. Breast Implant-Associated Anaplastic Large Cell



Large cell periprosthetic lymphoma of the breast

1897

10.

11.

12.

13.

14.

15.

Lymphoma: Case Report and Review of the Literature.
Case Rep Hematol 2018:2414278.

Adrada BE, Miranda RN, Rauch GM et al. Breast im-
plant-associated anaplastic large cell lymphoma: sensi-
tivity, specificity, and findings of imaging studies in 44
patients. Breast Cancer Res Treat 2014;147:1-14.
Eisenberg AM, Eppelheimer CN, Fulop TA, Abramson
LL. Case 256: Breast Implant-associated Anaplastic
Large-Cell Lymphoma. Radiology 2018;288:624-9.

Losurdo L, Fanizzi A, Basile TMA et al. Approach of
Multiscale Texture Analysis and Interest Point/Corner
Detectors for Microcalcifications Diagnosis. In: Inter-
national Conference on Biomedics and Biomedical En-
gineering. Springer, Charm 2018;302.

Losurdo L, Basile TMA, Fanizzi A et al. Gradient-Based
Approach for Breast DCE-MRI Analysis. BioMed Res
Int 2018; 2018:10.

Tagliafico AS, Valdora F, Mariscotti G et al. An explora-
tory radiomics analysis on digital breast tomosynthe-
sis in women with mammographically negative dense
breasts. The Breast 2018;40:92-6.

Portincasa A, Ciancio F, Cagiano L, Innocenti A, Parisi

16.

17.

18.

19.

20.

D. Septum-enhanced mammoplasty in inferocentral
pedicled breast reduction for macromastia and gigan-
tomastia patients. Aesthet Plast Surg 2017;41:1037-44.

Ciancio F, Innocenti A, Cagiano L, Portincasa A, Parisi
D. Skin-reducing mastectomy and direct-to-implant re-
construction in giant phyllodes tumour of breast: case
report. Int J Surg Case Rep 2017;41:356-9.

Park BY, Lee DH, Lim SY et al. Is late seroma a phe-
nomenon related to textured implants? A report of rare
complications and a literature review. Aesthet Plast
Surg 2014;38:139-45.

Letter H, Rop B, Edison MN, Turner P. Breast implant-
associated anaplastic large cell lymphoma: A case re-
port and literature review. Cureus 2016;8:546.

Clemens MW, Medeiros L], Butler CE et al. Complete
surgical excision is essential for the management of
patients with breast implant-associated anaplastic
large-cell lymphoma. ] Clin Oncol 2016;34:160-8.

Laurent C, Delas A, Gaulard P et al. Breast implant-
associated anaplastic large cell lymphoma: two distinct
clinicopathological variants with different outcomes.
Ann Oncol 2016;27:3006-4.

JBUON 2019; 24(5): 1897



