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premarket approval applications that con-
tained data on safety and effectiveness for 
any new devices. Over the next 14 years, 
due to the unavailability of silicone gel-filled 
implants, many women opted for saline-
filled implants. 

In November 2006, based on clinical 
trial  data from the manufacturers 
of silicone gel-filled breast implants, 
which demonstrated its safety, the FDA 
re-approved silicone gel-filled breast 
implants for breast reconstruction for 
women of any age and breast augmentation 
for women at least 22 years old [3]. Each 
manufacturer was required to conduct 
six post-approval studies to demonstrate 
the safety of the devices. These studies 
concluded that the risk of complications 
or adverse outcomes – such as capsular 
contracture, reoperation, implant removal, 
implant rupture, wrinkling, asymmetry, 
scarring, pain or infection – increases with 
time. Evidence regarding the incidence of 
connective tissue disease and cancer in 
those studies was limited [3]. 

Balk and colleagues [4] recently 
published a large, systematic review of 32 
studies on the long-term health outcomes 
of silicone breast implants. Although the 
review was comprehensive, they did not find 
a significant association for most outcomes. 
They showed a possible association with 
increased risk for lung cancer and for 
some connective tissue disorders such as 
rheumatoid arthritis, Sjogren syndrome 
and Raynaud syndrome. Evidence on breast 
implants and other outcomes was either 
limited or non-existent. They concluded 
that better evidence from larger studies is 
needed to clarify the associations between 
silicone gel implants and different health 
outcomes [4].

i n this issue of IMAJ, Klang et al. [1] re- 
port the results of their study on 

the association between lymph node 
enlargement and silicone breast rupture. 
Breast augmentation has become the most 
popular cosmetic surgery procedure in the 
world. According to the American Society 
of Plastic Surgeons 2015 report, 279,143 
patients underwent a breast augmentation 
procedure in the USA in 2015. Of these, 
silicone implants were used in 80% and 
saline implants in 20% [2].

The first breast implant surgery was 
performed in 1895 at the University of 
Heidelberg in Germany. It was a recon- 
structive surgery after removal of a large 
benign tumor and included fat tissue implant 
from the patient’s hip. Since then, various 
implant materials, including paraffin, glass 
balls, beeswax, silk fabric, Teflon and even 
cobra venom have been used. Most of 
them resulted in severe local and systemic 
complications. 

Silicone gel-filled breast implants were 
introduced in the United States in 1962. 
In the 1976 Medical Device Amendment 
of the Food and Drug Administration 
(FDA), breast implants were considered 
to be devices of moderate risk [3]. In 1992, 
due to reports on frequent local complica-
tions, adverse outcomes, and case reports 
describing cancer and connective tis-
sue disease in some women with breast 
implants, the FDA removed all silicone 
gel-filled breast implants from the market. 
The FDA required manufacturers to submit 

inflaMMatory connectiVe  

tissue disease

In the rheumatology clinic we occasionally 
see women who developed inflammatory 
connective tissue disease after silicone 
implantation (described by us previously) 
[5]. Case reports and small studies describ-
ing an increased incidence of inflammatory 
connective tissue disease in patients who 
underwent silicone gel-filled breast implan-
tation have been published in the medical 
literature. Silicone was also associated with 
Autoimmune/inflammatory Syndrome 
Induced by Adjuvants (ASIA) as a pos-
sible adjuvant [6-9]. Most of the reports 
concerned fibromyalgia, scleroderma and 
systemic lupus erythematosus. 

As mentioned above, the post-approval 
studies of the manufacturers of silicone gel-
filled breast implants (10 years of follow-up) 
as well as Balk’s meta-analysis [4] and other 
reviews and meta-analyses [10-14] were not 
able to determine a clear, direct association 
between connective tissue diseases as a 
group and silicone gel-filled breast implants. 
This might be explained by the problematic 
methodology of the studies. They were not 
large enough or long enough and had inad-
equate adjustment for likely confounders 
to demonstrate an association. Holmich et 
al. [15] hypothesized that implant rupture 
could prompt an immunological reaction 
giving rise to autoimmune diseases, but 
they were not able to prove this theory.  

In their article in this IMAJ issue, Klang 
and colleagues [1] provide an interesting 
and original view. They demonstrate a 
clear association between implant rupture 
and axillary lymphadenopathy, which 
represents a local inflammatory response. 
Many questions arise from this association. 
Is there an association between the local 
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complication (lymphadenopathy) and 
possible future systemic complications? 
Could intra/extracapsular rupture affect 
the development of systemic inflammatory/
autoimmune diseases? Could the axillary 
lymphadenopathy be a predictive sign of 
a possible, future, systemic inflammatory 
reaction? Should these women undergo 
special follow-up? Should we inform our 
patients about these possible complications? 
To answer these questions, large prospective 
studies with long-term follow-up of women 
with implant rupture are required. If such 
a connection is verified, it will allow us 
to understand the mechanisms of post-
implantation autoimmune disease better and 
to devise special guidelines, if needed, for the 
follow-up of women with implant rupture. 
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Triple-negative breast cancers (TNBCs) have poor prognosis 
and lack targeted therapies. Braso-Maristany et al. 
identified increased copy number and expression of the 
PIM1 proto-oncogene in genomic data sets of patients 
with TNBC. TNBC cells, but not non-malignant mammary 
epithelial cells, were dependent on PIM1 for proliferation 
and protection from apoptosis. PIM1 knockdown reduced 
expression of the anti-apoptotic factor BCL2, and dynamic 
BH3 profiling of apoptotic priming revealed that PIM1 
prevents mitochondrial-mediated apoptosis in TNBC cell 
lines. In TNBC tumors and their cellular models, PIM1 
expression was associated with several transcriptional 

signatures involving the transcription factor MYC, and 
PIM1 depletion in TNBC cell lines decreased, in a MYC-
dependent manner, cell population growth and expression 
of the MYC target gene MCL1. Treatment with the pan-PIM 
kinase inhibitor AZD1208 impaired the growth of both cell 
line and patient-derived xenografts and sensitized them 
to standard-of-care chemotherapy. This study identified 
PIM1 as a malignant cell-selective target in TNBC and the 
potential use of PIM1 inhibitors for sensitizing TNBC to 
chemotherapy-induced apoptotic cell death. 
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capsule
piM1 kinase regulates cell death, tumor growth and chemotherapy response in triple-negative  
breast cancer

In multiple sclerosis and similar diseases in animals, the 
brain becomes inflamed, which ultimately causes neurons 
to degenerate. Gerwien et al. found two protein-degrading 
enzymes that are absolutely required for this process: 
MMP-2 and MMP-9. MMP-9 resides in immune cells and is 
required for the entry of these cells into the brain as the 

disease begins. The authors developed tools to visualize 
MMP inhibitors at this initial stage of multiple sclerosis 
and its mouse equivalent, just as immune cells began their 
inflammatory infiltration of the brain. 
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a look at early multiple sclerosis




