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Breast implant surgery for cosmetic or reconstructive
purposes is becoming increasingly common. While the
devices used are regulated and approved by the US Food
and Drug Administration, all patients with breast im-
plants require continued follow-up. Many patients will
seek this care from their primary care providers, especial-
ly when follow-up with their plastic surgeon is difficult. It
is vital that treating clinicians are knowledgeable about
the history of breast implants, routine screening guide-
lines, and the recent breast implant “hot topics”—breast
implant–associated anaplastic large cell lymphoma (BIA-
ALCL), connective tissue disease, and breast implant ill-
ness. This paper will provide the necessary information
for primary care providers to appropriately counsel pa-
tients with breast implants to maintain not only their
trust, but also their health.

Abbreviations
BIA-
ALCL

Breast implant–associated anaplastic large cell
lymphoma

FDA US Food and Drug Administration
MRI Magnetic resonance imaging
TNM Tumor, node, metastasis

J Gen Intern Med 37(1):212–6

DOI: 10.1007/s11606-021-06899-y

© Society of General Internal Medicine 2021

INTRODUCTION

Breast implants have been utilized for aesthetic and recon-
structive surgery after mastectomy for over 60 years.1,2 The
American Society of Plastic Surgeons reports that approxi-
mately 300,000 aesthetic breast implant surgeries and another
100,000 implant-based breast cancer reconstructions were
performed in 2019 in the USA alone.3 Patients with breast
implants require routine long-term care to screen for breast
implant–related symptoms and pathology. While patients
commonly address breast implant concerns with their plastic
surgeon, many may first seek care from their primary care
providers, especially those who face barriers to specialty care
access or who are beyond the initial postoperative period. It is

crucial for primary care providers to have up-to-date knowl-
edge of breast implant safety. In this brief review, we summa-
rize evidence and recommendations for breast implant–
associated anaplastic large cell lymphoma (BIA-ALCL), a rare
long-term complication of breast implant surgery. In addition,
we discuss current evidence on possible systemic effects of
breast implants, specifically connective tissue disease and
“breast implant illness,” the latter of which has recently gar-
nered significant attention.

IMPLANT CHARACTERISTICS

Breast implants are among the most highly scrutinized devices
approved by the US Food and Drug Administration (FDA).
Since the first breast augmentation in 1962, breast implants
have undergone several generations of improvement,4 includ-
ing changes to filling material (silicone or saline), surface
texture (smooth or textured), and shape (round or anatomic).5

Silicone- and saline-filled implants are approved for use in
breast surgery. The advantages of silicone implants are less
rippling (i.e., less visibility of the implant shell under the skin)
and preservation of breast shape if the implant ruptures due to
the cohesive, self-containing gel. Silicone implants also tend
to feel more natural to patients. Saline implants, however, have
the potential advantage of smaller incisions needed for im-
plantation. Additionally, while silicone implants require regu-
lar MRIs to detect potential ruptures, saline implants do not
since they deflate when ruptured. While surgeons may
recommend silicone or saline implants to a patient based
on anatomical features and medical history (i.e., thin
breast skin or a history of radiation to the breast which
may show more rippling), the choice is ultimately up to
the patient. Most patients currently choose silicone im-
plants, and several studies examining patient-reported
satisfaction following breast reconstruction suggest sili-
cone implants have superior outcomes.6,7

Both silicone and saline implants have outer silicone shells
that can be textured or smooth. Textured surfaces allow for
some fibrous tissue ingrowth, preventing rotation and poten-
tially reducing capsular contracture, a form of scarring around
the implant. Texturing can be used for both round and ana-
tomic implants. Round implants have a symmetric shape,
allowing for smooth and textured surfaces, and silicone
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versions have a flat side that is placed against the chest wall.
Anatomic implants, however, are teardrop-shaped to mimic
the natural shape of the breast, so these implants are textured to
maintain their orientation in the breast pocket.

GENERAL BREAST IMPLANT CARE

Primary care providers should know the implant’s fill (saline
or silicone) and surface type (smooth or textured). Patients can
find this information on the implant card containing type and
serial number that is given to them after surgery. Otherwise,
the clinician can obtain surgical records to verify the exact
implant style.
The provider should establish a baseline breast exam to

recognize changes to the implant, including twomajor implant
concerns: capsular contracture and implant rupture. Approxi-
mately 10% of patients with breast implants will experience
capsular contracture, causing pain and implant shape distor-
tion.8 Exam findings include a tight breast, pain with a palpa-
ble capsule, tethering, or skin indentation. Additionally, while
normal breast implants rotate within the pocket when palpated,
implants with capsular contracture seem immobile. In terms of
implant rupture, breast implants carry a rupture risk of about
1% per year.9 Ruptured saline implants deflate, which can be
identified on exam and are often identified immediately by the
patient. However, silicone implant ruptures are difficult to
diagnose by physical exam because they maintain their shape.
Some patients experience pain or signs of capsular contrac-
ture, potentially after trauma to the breast. However, many do
not have symptoms, so any patient with silicone breast im-
plants receives a breast MRI 5 years after placement and then
every 2–3 years thereafter (Fig. 1).10 Both these conditions
should prompt providers to refer patients to a plastic surgeon.
Routine breast cancer screening guidelines are unchanged

for women with breast augmentation. However, mammogra-
phy should be performed with 4 views instead of 2, and an
MRImay be needed if there are areas of poor visualization due
to the implant capsule or implant position.11 Similarly, since
breast reconstruction patients have received mastectomies and
have no breast tissue remaining, breast cancer surveillance
should follow guidelines for postmastectomy breast cancer
patients.12

BREAST IMPLANT–ASSOCIATED ANAPLASTIC LARGE
CELL LYMPHOMA (BIA-ALCL)

First reported in 1997, BIA-ALCL is a T-cell lymphoma
associated with textured breast implants.13 The most recent
FDA data shows 733 cases worldwide, making this condition
rare; however, case numbers continue to increase.14 Current
estimates of lifetime risk for BIA-ALCL in patients with
textured implants range from 1-in-559 to 1-in-355.15,16

When screening for BIA-ALCL, the primary care provider
should ask the patient about texturing of the implant, the

manufacturer of the implant, and the duration of implant
placement.17 On physical exam, BIA-ALCL commonly pre-
sents as new breast swelling or fluid collection 7–10 years
after implant insertion, but it can also present as a new mass or
capsular contracture.18 Ultrasound can then confirm the pres-
ence of a fluid collection, and breast MRI is ideal for potential
new masses. If there is a fluid collection, it should be sampled
using fine needle aspiration and sent for cytology (atypical,
large, pleiomorphic cells), flow cytometry, and immunohisto-
chemistry (CD30 positive, ALK negative).18 Because other
forms of lymphoma may yield similar results, specimens
should be specifically flagged for concern of BIA-ALCL if
they necessitate analysis at a tertiary center. Patients with
suspected BIA-ALCL should then also be referred to a plastic
surgeon.
Patients with confirmed BIA-ALCL should seek care from

an experienced team of medical and surgical oncologists to
achieve the best prognosis. They should receive a PET scan
for appropriate staging using the tumor–node–metastasis
(TNM) solid tumor staging system. Most confirmed BIA-
ALCL cases are stage I and have excellent prognoses. Treat-
ment is almost always an “enbloc” capsulectomy, which in-
volves removal of the implant along with the entire capsule.18

Because advanced cases are rare, there is no standardized
treatment approach to chemotherapy or radiation for BIA-
ALCL. The majority of BIA-ALCL patients are disease free
at 3 years, largely due to a strict follow-up routine: exams
every 3–6 months followed by imaging every 6 months for 2
years.18

Many patients with textured breast implants ask whether to
remove their implants, so providers should have a framework
for guiding discussion and decision making.19 Currently, the
FDA does not recommend breast implant exchange and
capsulectomy in asymptomatic patients with textured breast
implants.20 There is insufficient evidence linking prophylactic
implant exchange and/or capsulectomy with BIA-ALCL risk
reduction, and these surgeries still carry the risk of complica-
tions.21,22 Still, the risk of developing BIA-ALCL can cause
significant psychological distress for some patients, so referral
to a plastic surgeon for a discussion regarding implant removal
may be beneficial for these patients.19,23

BREAST IMPLANTS AND CONNECTIVE TISSUE
DISEASES

Despite exhaustive investigation, data does not support an
association between breast implants and connective tissue
diseases.24–27 Nevertheless, misinformation propagated
through the media has continued to raise concerns.28 Primary
care physicians of breast implant patients presenting with
concerns about connective tissue diseases should be aware
that some of these fears stem from studies conducted in the
1990s, most of which have since been disputed. These inves-
tigations implicated a relationship between silicone implants
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and Sjogren’s, rheumatoid arthritis, systemic sclerosis, derma-
tomyositis/polymyositis, and other connective tissue diseases,
speculating that the immunogenicity of silicone can contribute
to the development of these autoimmune disorders.29,30 In
response, the FDA downgraded the status of silicone breast
implants to investigational in 1992.31 Since then, multiple
systematic reviews and meta-analyses, including a report by
the Institute of Medicine, have almost unanimously confirmed
the lack of association between silicone implants and connec-
tive tissue diseases.24–27 The FDA ended its moratorium on
silicone breast implants in 2006, conditional on the implemen-
tation of large post-approval studies (“Core Studies”) by the
two largest implant manufacturers (Allergan and Mentor) to
examine long-term safety.
Recently, the 10-year follow-up results of the Core Studies

were published, confirming the safety of silicone implants; 82%
(Allergan) and 91% (Mentor) of augmentation patients still had
their original implants after 10 years.32,33 However, another
recent study that examined these data found increased risk of
Sjogren’s, scleroderma, and rheumatoid arthritis (standardized
incidence ratios: 8.14, 7.00, and 5.96, respectively) for patients
with silicone implants compared with national normative data,

reigniting the controversy over breast implants and connective
tissue disease.34 This study had significant methodological flaws
in terms of loss-to-follow-up, reporting, and categorization of
cases, which likely led to an overestimation of these incidence
ratios.35 In addition, the study did not account for the significant
overlap that exists between the population most at risk for con-
nective tissue disease and the population most likely to undergo
breast augmentation—young women in their thirties.36

Currently, the FDA does not recognize an association be-
tween silicone breast implants and connective tissue dis-
eases.10 However, this may understandably be a source of
anxiety for patients. Providers should reassure patients that
breast implants do not cause connective tissue disease and do
not need to be removed. They can offer referral to rheumatol-
ogy for conclusive diagnosis if medically indicated, as well as
to plastic surgery if the patient does desire implant removal.

BREAST IMPLANT ILLNESS

Related to the controversy over connective tissue diseases and
silicone breast implants, a poorly defined collection of non-
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Figure 1 Workflow for a patient with breast implants seeking routine primary care. BIA-ALCL, breast implant–associated anaplastic large cell
lymphoma; FNA, fine needle aspiration; MRI, magnetic resonance imaging; IHC, immunohistochemistry.
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specific systemic symptoms called “breast implant illness” has
gained recent media attention.28,37 Patients may present with a
number of symptoms and request referral for removal of both
the breast implants and peri-prosthetic capsules. These symp-
toms are broad-ranging and include chronic fatigue, “brain
fog,” myalgias, arthralgias, hair loss, anxiety, heart palpita-
tions, and frequent urination.38,39 Because of the number and
variety of symptoms, “breast implant illness” is hard to verify
or define, and some investigators have claimed that it is
psychosomatic, given the recent social media attention.28,40,41

A recent propensity-matched analysis of a retrospective cohort
of 22,000 women with or without breast implants has demon-
strated no increased risk of “non-specific” systemic symptoms
in women with breast implants, supporting the possibility that
confounding factors explain these symptoms, rather than
breast implantation.42 However, others propose an autoim-
mune etiology, potentially as a reaction to silicone itself or
as an immunological response to biofilm formation on the
implant.38 A recent prospective cohort study of explanted
(removed) breast implants by Lee et al. has found that patients
with breast implant illness symptoms were more likely to have
positive bacterial cultures from their implants and associated
capsules than individuals with no symptoms.39

Regardless of the ultimate etiology, these symptoms can be
distressing to patients and affect quality of life, leading many
to seek explantation, which has been effective for some pa-
tients. In the Lee et al. study, 84% of patients reported partial
or complete resolution of symptoms after explantation, which
is in line with a recent review conducted by de Boer et al. that
estimated 75% of patients had improvement of symptoms.39,43

However, for individuals who have clinically diagnosed auto-
immune conditions, symptoms were not likely to improve
after explantation unless immunosuppressive therapy was also
initiated.43

The FDA currently recognizes breast implant illness as a
potential risk of breast implant surgery.[10,

CONCLUSIONS

Breast implant surgeries have been performed for decades,
with hundreds of thousands of women undergoing these pro-
cedures every year. Primary care providers will encounter
breast implant patients in their practices and should therefore
be aware of the latest screening and treatment guidelines for
long-term breast implant conditions (see Table 1 for practice
takeaways). In this review, we have provided current guide-
lines for BIA-ALCL, a rare cancer associated with textured
breast implants, as well as research updates on connective
tissue diseases and breast implant illness. With this informa-
tion, primary care providers can participate in discussions with
patients and their surgeons and counsel patients appropriately
about long-term breast implant risks.
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