
ultrasounD
Breast ultrasound is superior to mammography for detection 
of breast implant leaks but less accurate than breast MRI. 
Given the wide availability and low cost of breast ultrasound 
compared to breast MRI, it has become a very important 
tool. Since its negative predictive value for detecting leaks is 
high,4 breast ultrasound is often used as a first examination 
before proceeding to MRI for more accurate assessment of 
prosthesis integrity. 

A single lumen silicone implant appears anechoic with no 
internal features on ultrasound. Implants fold themselves within 
the surgical pocket created by the plastic surgeon; these folds 
should not be mistaken for implant leaks. With time, a fibrous 
capsule forms around the implant; this capsule and the implant 
shell form a capsule-shell complex that appears as three parallel 
echogenic lines on ultrasound (Fig 4). 

Intracapsular leaks may appear on ultrasound as echogenic 
material deep to the capsule or as an interruption of the capsule-
shell complex (Fig 5a). They may also present as echogenic 
material between the layers of the capsule-shell complex (Fig 
5b). An intracapsular tear may also result in complex folding 
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Figure 4: The trilaminar structure (arrows) of the shell-capsule complex seen 
on ultrasound.

Figure 5: a. Ultrasound shows echogenic material (arrow) deep to the capsule-shell complex and loss of the trilaminar structure of the capsule-shell complex (arrowheads).
b. Ultrasound showing echogenic material (*) between the layers of the capsule-shell complex (displaced shell shown with arrowheads).
c. Ultrasound showing complex folding of the implant shell (arrowheads) known as the step-ladder sign and disruption of the trilaminar capsule-shell complex (arrow).
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of the implant shell known as the step-ladder sign (Fig 5c). 
It is important not to confuse normal implant folds with an 
intracapsular leak. 

An extracapsular leak presents as echogenic material 
(silicone) within the soft tissues of the breast with no delimiting 
trilaminar complex (Fig 6a). Free silicone may also be present in 
the axillary lymph nodes (Fig 6b). 

breast mrI
MRI is the most accurate imaging modality to assess breast 
implant integrity. In the US, the food and drug administration 
recommends a breast MRI three years after implant surgery and 
bi-yearly thereafter to monitor implant integrity. However, this 
is not universally accepted since there is no clear evidence that it 
will influence patient morbidity. 

Careful questioning of patients prior to breast MRI is 
required; saline-filled implants do not require MRI evaluation, 
while the presence of tissue expanders (implants that can be filled 
by external injection of saline) are a contraindication to MRI, 
because they contain magnets at the injection port. Only silicone-
filled implants should undergo MRI examination. 

The augmented breast contains fat, water and silicone, and 
MRI can analyse each of these components separately clearly 
mapping each one within the breast. MRI sequences that null 
out fat and water clearly depict extracapsular silicone (Fig 7a), 
while sequences that null out silicone can distinguish a silicone 
leak from a fluid collection (Fig 7b). 

MRI allows accurate assessment of the posterior margin 
of the implant, which is difficult to see on ultrasound. Implant 
herniations through the capsule are best seen on MRI and 
although they do not constitute a leak, they will result in contour 
deformity (Fig 8a). The presence of free silicone between the 
implant shell and the capsule can readily confirm an intracapsular 
rupture (Fig 8b). On the other hand, the classical “linguine” sign, 
which correlates with the complex folds of the collapsed implant 
shell, may also occur with intracapsular rupture (Fig 8c).   

Extracapsular tears and the presence of free silicone in the 
axillary tissues and lymph nodes can be readily evaluated with 
silicone selective MR imaging (Fig 9). Implant assessment MR 
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Figure 7: a. A silicone only MR image showing a normal fold in the implant shell 
(arrow). b. A T2-weighted MR image showing low fat signal and intermediate 
silicone signal depicting a detailed breast tissue anatomy.  
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Figure 8: a. Implant herniation (arrow) seen on this T2-weighted MR image.
b. T2-weighted MR showing free silicone (*) between the capsule and the 
implant shell (arrows).
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Figure 6: a. Ultrasound showing echogenic material (*) within the soft tissues 
of the breast with no limiting capsule-shell complex (arrows), which confirms 
an extracapsular leak. b. Ultrasound showing an axillary lymph node (between 
arrows) containing echogenic free silicone (*). 
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maddy’s pandora: 
cherry blossoms and clinical chemistry
‘’Every single one of us has a story to tell.’’ This story 
revolves around two girls of the same age with initially 
apparently very little in common characterwise, called 
Madeleine and Madison Moretti. One is an intelligent 
and hardworking medical doctor interested in clinical 
chemistry, the other seemingly a Japanese pop culture 
expert, and a manga, anime and gaming enthusiast with 
deep roots in the land of the rising sun where the cherry 
blossoms fall.

The story is rich with interspersed cultural and 
comedic elements. Flipping seamlessly from Madeleine’s 
medical drama to Madison’s everyday life and her figurine 
and keychain collections, unexpected revelations are 
made. Moving from daily routines to illusions beyond 
the looking glass that transcend the mortal realm, to the 
vermillion gates of Inari, and the Coomassie’s brilliant blue 
waters, even deeper secrets surface at the end. The girls 
touch upon the artefact called romantic love with its many 
shapes and guises, ranging from Tietz’s fiancee, the unique 
allure of virtual characters, and a fateful chance meeting. 
Philosophical musing on what constitutes true `happiness’ 
after a potentially fatal incident, and the strong thematic 
element of duality, blend in to make the story more 
intuitive and accessible. 

It incorporates suspense, and final realisations as to 
who Madison and Madeleine really were, or who they 
could have been, with depiction of chemical pathology 
through the eyes of a girl and references drawn from 
famous Japanese pop culture elements by a girl who’s 
story could no longer be told. 

Source: www.amazon.com

protocols must be clearly distinguished from breast cancer 
screening protocols. The latter require injection of intravenous 
contrast agent. However, both protocols can be combined if 
required, delivering the best analysis of implant integrity and the 
most accurate screening method for breast cancer. 

Extracapsular silicone leaks may sometimes mimic breast 
cancer on mammography and ultrasound; breast MRI can 
distinguish the two entities and therefore is a valuable tool when 
assessing patients with a high-risk for breast cancer who have 
had breast augmentation. 

The new generation of breast implants are composed of semi-
solid silicone gel (cohesive or “gummy bear” implants). These 
designs are aimed at reducing the risk of free silicone migration 
into soft tissue. These implants have been noted to fracture rather 
than leak; these fractures are best evaluated with breast MRI. 

conclusIon
Breast imaging is one of the most commonly performed 
diagnostic imaging studies. Although breast imaging is mainly 
aimed at detecting early breast cancer, an increasing number 
of women who attend breast cancer screening have had breast 
augmentation procedures. It is important to recognise the 

radiological findings related to breast implant leaks as they may 
mimic breast cancer. Breast implant imaging is also important 
when planning management of implant leaks. 

Figure 9: MR silicone image showing an extracapsular rupture (arrowheads) in 
the lateral aspect of the right breast and silicone within the right axillary lymph 
nodes (arrow).
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