
 

1. 

Backgrounder 
on detecting breast implant rupture  

 
 
 
Use of breast implants 
 
• Implants are used to reconstruct the breast following a mastectomy or accident, to correct a congenital 

defect, or to increase the size of breasts for aesthetic reasons. 

• In Canada, there is no national record of the exact number of women with breast implants, or of the 
reasons for the surgical procedure. As a result, this data had to be extrapolated from American statistics. 

• An estimated 100,000 to 200,000 Canadian women have received breast implants since the practice was 
introduced in this country in the early 1960s. 

• Health Canada reports that 10,000 breast implants with polyurethane-coated shells have been sold in 
Québec since 1984. 

• American figures indicate that 20% to 30% of implants involve breast reconstruction following a 
mastectomy, either as cancer therapy or for prevention due to family history or a breast ailment that is 
considered a risk.  

• 70% to 80% of breast implants involve aesthetic considerations. 

 
Some history 
 
• Since the early 1960s, a variety of materials have been used to make breast implants. Until 1991, most 

implants consisted of a solid silicone shell filled with silicone gel. 

• Although there is no scientific evidence that establishes the toxicity of silicone, concerns over the possible 
health risk of silicone gel leaks led to the voluntary withdrawal of this type of implant by manufacturers, 
and the adoption of a moratorium on their use in Canada and the United States. The moratorium, which 
was decreed in January 1992, remains in effect. 

• Since then, most breast implants used in Canada and the United States are made from a silicone shell 
that is filled with a saline solution which, if it leaks, is quickly absorbed by tissue, without causing health 
problems. 

 



 

2. 

Toxicity of silicone  
 
• Some studies have linked silicone gel implants to the occurrence of local or general complications, as 

well as a deterioration in health. These problems are associated with the mere presence of the implant 
and its lifespan, in other words, the probability of the shell rupturing with time and causing the silicone 
gel to come into contact with the surrounding tissue.  

• The most common local complications include pain, the silicone gel sweating, or the implant rupturing or 
contracting. Of these, rupture remains the most frequent.  

• General complications include the development of certain forms of cancer (carcinogenesis in the breast or 
other organs, sarcoma, lymphoma, myeloma), auto-immune diseases or connective tissue ailments 
(lupus, scleroderma, rheumatoid arthritis, Gougerot-Sjögren’s syndrome).  

• There have also been inconclusive attempts to associate the use of implants with the development of a 
new syndrome: an atypical illness of the connective tissue that is characterized by various symptoms such 
as chronic fatigue, aching joints, myalgia, muscular weakness, and memory problems.  

• However, at the present time, there is no scientific data that proves the toxicity of silicone or its negative 
effects.  

 
Integrity of breast implants 
 
• Following an implant, a capsule of fibrous scar membrane forms around the implant. This capsule can be 

either supple or hard and resistant. When an implant ruptures, its contents can either spread inside the 
capsule (intracapsularintracapsularintracapsularintracapsular rupture), or into the surrounding tissue (extracapsularextracapsularextracapsularextracapsular rupture).  

• The prevalence of ruptures depends on the type and model of the implant, its physical characteristics, the 
quality of its shell, and other factors such as trauma or compression of the breast and the aging of the 
implant.  

• The more common intracapsularintracapsularintracapsularintracapsular ruptures are usually asymptomatic, imperceptible during clinical 
examination or mammography, and cause no deformation of the breast. There is no unanimity as to 
whether removal of the implant is indicated. Since the silicone remains inside the capsule, some women 
may opt to keep the implant in place while undergoing regular clinical check-ups rather than experience 
the discomfort associated with removal.  

• Surgical removal of the implant and the surrounding fibrous capsule can also have unwanted aesthetic 
consequences that are contrary to the original purpose of obtaining an implant, which is to improve body 
image.  

• In the case of extracapsularextracapsularextracapsularextracapsular ruptures, which are much rarer, the silicone migrates into the breast tissue or 
more distant parts of the body. This results in deformation of the breast and aesthetic alteration. This 
type of rupture is an indication for removal. 



 

3. 

Breast implant rupture detection techniques 
 
A clinical examination can lead an experienced doctor to suspect an implant rupture. Indications include 
certain signs, such as a sudden change in breast size or asymmetry, or certain symptoms, such as pain 
localized in the breast. The diagnosis can be confirmed by taking x-rays. 
 
The main imaging techniques for detecting breast implant ruptures are mammography, ultrasound, and 
magnetic resonance imaging (MRI). They differ greatly in terms of effectiveness, cost, and accessibility. 
 
Mammography 
 
• Mammography is a relatively inexpensive and readily accessible x-ray technique. A large number of 

women of different ages, with and without breast implants, regularly undergo mammography in 
accordance with the Québec Breast Cancer Screening Program or outside that context, for diagnostic 
purposes.  

• This technique is very sensitive in detecting extracapsular ruptures, which account for 10% to 20% of all 
cases, but not very effective for finding the more common and clinically silent intracapsular ruptures.  

• With 97% specificity, mammography has a low rate of false positives, and therefore, it entails less risk of 
unnecessary implant removal.  

• Mammography involves a slight risk associated with exposure to ionizing radiation, particularly for young 
women. However, the new techniques that are now in use minimize this risk.  

• The compression of the breast during mammography has been cited as a possible cause of rupture. 
However, there is no scientific data to support this assertion.  

Ultrasound 
 
• Ultrasound is a relatively inexpensive and readily available technique, with an average sensitivity of 55% 

(ranging from 25% to 100%, depending on the study), and a lower specificity than mammography (77% 
average, ranging from 50% to 92%).  

• Ultrasound can detect both intracapsular and extracapsular ruptures. However, its effectiveness depends 
on the experience of the operator and the technical calibre of the equipment.  

• Ultrasound involves no exposure to radiation, and therefore, no related risk for women. 



 

4. 

Magnetic resonance imaging (MRI) 
 
• MRI is both a sensitive (77% average) and specific (94% average) technique for detecting both 

intracapsular and extracapsular ruptures.  

• However, it is expensive and time-consuming. Difficulty in accessing the equipment and the ensuing long 
waiting lists (at least one year in Québec) are major obstacles to the more widespread use of MRI. 

    
AETMIS’ principal conclusions and recommendationAETMIS’ principal conclusions and recommendationAETMIS’ principal conclusions and recommendationAETMIS’ principal conclusions and recommendation    
 
• The current state of knowledge reveals a lack of scientific data demonstrating the toxicity of silicone 

breast implants or any adverse effects on women’s health.  

• Due to the lack of conclusive data, there is currently no explicit justification for creating a systematic 
screening program for breast implant rupture. 

• Therefore, the use of detection techniques should be limited to cases where a rupture is suspected as a 
result of a clinical examination of a patient. 

• In view of these conclusions, AETMISAETMISAETMISAETMIS joins several other internationally recognized assessment agencies 
in recommending that mammography followed by a breast ultrasound examination should be the recommending that mammography followed by a breast ultrasound examination should be the recommending that mammography followed by a breast ultrasound examination should be the recommending that mammography followed by a breast ultrasound examination should be the 
primary procedure in all cases whprimary procedure in all cases whprimary procedure in all cases whprimary procedure in all cases where an implant rupture is suspected.ere an implant rupture is suspected.ere an implant rupture is suspected.ere an implant rupture is suspected. 

• MRI should be reserved for cases in which the results of the mammography and ultrasound are equivocal 
or dubious, or if they conflict with the results of the clinical examination.  
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Summary table on mammography 

Assessing breast implant integrity

ADVANTAGES

MAMMOGRAPHY

ULTRASONOGRAPHY

MRI

• Rapid and inexpensive. 

• Currently performed on many women of different 

ages in the QBCSP or for diagnostic purposes. 

• Very sensitive in detecting extracapsular ruptures. 

• Good specificity, low false-positive rate and therefore 

a lower risk of unnecessary removal

• Inexpensive. 

• No radiation. 

• Detects intracapsular and extracapsular ruptures. 

• Useful when MRI is contraindicated.

• No radiation. 

• Very good sensitivity and specificity in detecting 

silicone breast implant rupture. 

• Detection of intracapsular and extracapsular 

ruptures. More accurate determination of the extent 

of a rupture and, in particular, in cases of small 

leaks, of an intracapsular or extracapsular rupture. 

• Good visualization, in all cases, of the entire 

prosthesis, especially its posterior wall. 

LIMITATIONS

• Risk associated with irradiation (should be 

considered only in the context of implant rupture 

screening). 

• Low sensitivity, risk of false-negative result, that is,  

of considering a ruptured implant intact. 

• Poor ability to detect intracapsular ruptures, which 

are more frequent but often clinically silent. 

• Low sensitivity in examining the posterior wall of an 

implant. 

• Potential cause of intracapsular or extracapsular 

rupture because of the compression of the breast. 

• Results depend on the operator and the technique 

used. 

• Low sensitivity, hence a risk of false negatives. 

• Lower specificity than mammography. 

• Difficult to examine the posterior wall of an implant.

• Expensive and time-consuming. 

• Low accessibility to scanners. 

• Cannot detect the presence of small quantities of 

free silicone outside an implant. 

• Requires the use of surface coils specially designed 

for breast examinations. 

• Contraindications: pacemaker, aneurysm clips or 

other metallic foreign objects, and claustrophobia.



Algorithm proposed by Samuels and colleagues for

detecting silicone breast implant rupture (1)

Clinical presumption of implant rupture  

(change in size or texture, asymmetry, nodules, other symptoms)

The results of one are abnormalThe results of both are normal Equivocal or suspicious 

Removal  

MRI  

Normal Abnormal   

Clinical follow-up Removal

Presumption of posterior rupture, 

severe capsular contracture, need 

to determine the amount of 

extracapsular silicone, etc.

 (1) Samuels JB, Rohrich RJ, Weatherall PT, Ho AM, Goldberg KL. Radiographic diagnosis of breast implant 

rupture: current status and comparison of techniques. Plast Reconstr Surg 1995;96:865-77.

Taken from the document: Evaluation of techniques for detecting breast implant rupture, published by Agence d’évaluation des technologies et 

des modes d’intervention en santé (AETMIS). Report prepared by Alicia Framarin and Huguette Gélinas. (AETMIS 02-01 RE). Montréal:  

AETMIS, 2002, xv-66 p.

Mammography + ultrasound

Clinical follow-up

Evaluation of techniques for detecting breast implant rupture


