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Final Report

Evaluation of the Oxidative State of Explanted TrilucentTM Breast Implants

Background: About 9000 Trilucent™ implants (about 5000 patients) were implanted in Britain and 700 in Switzerland. In the U.S. about 200 implanted women were enrolled in an FDA- approved clinical study to evaluate the safety and effectiveness of these implants. One of the main drawbacks of silicone gel and saline-filled breast implants is that both fillers are radiopaque, and thus may obstruct breast tissue during mammography. A substitute filler, consisting of 100% USP soybean oil, was used in the TrilucentTM breast implant developed by Lipomatrix Inc., Switzerland, and was strongly advocated for use in Europe. Soybean oil-filled breast implants (SOBIs) were regarded as the “ideal” breast implants allowing unobstructed mammography, as soybean oil does not impede X-rays. In June 2000, following new data regarding high concentrations of potentially genotoxic and carcinogenic components from the breakdown of soybean oil in implants, the UK Medical Devices Agency issued a hazard notice recommending that women with SOBIs have them removed. Quantitative data and definition of the oxidative state of the implants were not provided.  

Purpose: To assess the oxidative state of soybean oil filler in a sample of  TrilucentTM breast implants explanted from Swiss patients, as potential biohazards associated with the oxidation process. The results will help determine the policy of the Swiss Ministry of Health regarding the need for the continuing explantation of TrilucentTM breast implants, and will serve as a reference for health authorities worldwide.

Materials and Methods

Eighteen breast implants explanted from Swiss patients were provided to us for analysis by the Swiss Federal Office of Public Health, through Dr. Claude Oppikofer. Two of these implants were ruptured: one prior to explantation, and the other during explantation. The preliminary ten implants were vacuum- sealed in a plastic bag, and kept at –18( C prior to shipment to our laboratory. Time of shipment in frozen container from Switzerland to Israel was about 8 hours, after which the implants were stored at –70( C until defrosting for analysis. 

Samples from the implants were analyzed by 3 different, well known, commonly used methods to evaluate lipid oxidation: peroxide value (PV), conjugated dienes (CD), and thiobarbituric acid reactive substances (TBARS). Samples of oil from the first shipment of implants were stored at room temperature for 72 hours and PV, CD and TBARS were measured again with no significant change in the oxidation values. Consequently the remaining eight implants were vacuum- sealed in a plastic bag and kept at –18( C prior to shipment to our laboratory in an insulated container. Shipment to our laboratory lasted less than 48 hours. Implants were subsequently stored at –70( C until defrosting for analysis. 

Results

The results of the different analyses are presented in the attached table. 

Summary and Conclusions

After finalizing the analysis of the 18 implants and reviewing our previous data of other breast implants that were analyzed, we can indicate the consistency of the results attained so far. Our findings show that soybean oil, consisting largely of polyunsaturated fatty acids, undergoes peroxidation in these implants. PV, CD and TBARS levels may be used as primary oxidative parameters for risk estimation of exposure to SOBIs breakdown substances. Essentially all oil samples from the breast implants analyzed had very high levels of PV, CD, and TBARS. Some of them had extremely high levels. PV ranged between 72 - 483 μeq O2/g oil, CD ranged between 6.11 – 1.57%, and TBARS between 2.60-0.23μMDA/g oil. For the sake of comparison, standards of identity usually require for the PV levels of commercial edible oils: It should not exceed 0.5 and 5.0 μeq O2/g oil, in the day of production and in the last day allowed for marketing, respectively. Varying oxidation levels of SOBIs are apparent among patients and even for the same patient, which may relate to occurrence of higher permeability or micro-rupture of the silicone elastomer. These breast implants may therefore be regarded as sustained release systems generating toxic degradation products, affecting mainly the periprosthetic breast tissue. These findings certainly establish the need for continuing explantation of these implants. The biosafety of chronic exposure of breast tissue to aldehydes known to be carcinogenic and genotoxic has not yet been fully evaluated. Possible long-term toxicity of SOBIs justifies a continuing call for their immediate explantation, and for close monitoring of the patients in order to assess future adverse effects.
The need for evaluation of the oxidative state of each explanted implant seems mandatory. A detailed chemical analysis of a sample group of implants should follow.  
A serious and ethical issue would be whether and how to inform this group of patients regarding these findings. This group of women should be considered high-risk patients, as we have consistently detected high levels of potentially toxic chemicals, yet we still don’t have any data regarding long-term effects of these breakdown products. We prefer not to elaborate here on the consequences of replacing the Trilucent breast implants with silicone gel or saline-filled breast implants. We would certainly have to evaluate the need for future surveillance and methods of follow-up, i.e., medical checkup intervals, mammography or MRI, considering the fact that substituting saline or silicone gel filled implants after explantation of SOBI may partially obstruct mammography.  

We would like to conclude at this stage that further analysis of explanted breast implants should continue, in order to establish a cohort of data that would serve in the future in case of late adverse effects. More detailed analysis of the actual components of the breakdown products and evaluation of the oxidative state of the capsule will have to be done. Samples of each implant may need to be stored deep-frozen for a long period, for possible future, more detailed analysis. 

We are committed for the future analysis of these breast implants. Our laboratory is set up and fully equipped for long-term storage of oil samples and future analysis and determination of the oil byproducts and components. 

Recommendations  

Subsequent to our review of current data available we recommend the following: 

1. All implanted Trilucent breast implants should be explanted.

2. Individual patient’s general medical and psychological condition should determine exceptions to the above recommendation.

3. This group of patients should be closely monitored.

4. All explanted Trilucent implants should be analyzed for their oxidative state.

5. Samples of oil from each implant should be properly stored for future analysis.

6. Establishment of a cohort of data that would serve in the future in case of late adverse effects.

7. Implants containing bioreactive chemicals or biodegradable substances should be regarded in the slow-release drugs category and not in the devices category when being considered for clinical certification. 

     Uri Cogan, PhD
          Shoshana Mokady, PhD            Moris Topaz, MD

Table: Results of PV, CD & TBARS 

Analyses of the Explanted TrilucentTM Implants

.
Implant No.
PV

eq/g oil 


PV

St.dev
CD

%


CD

St.dev
TBARS

gMDA/goil
TBARS
St.dev

20
202.1
3.3


3.19
0.02
0.53
0.04

21
102.8
4.0


2.00
0.03
0.25
0.04

22
99.6
0.6


1.87
0.17
0.40
0.01

23
72.0
1.6


1.57
0.11
0.50
0.21

24
155.1
4.0


4.15
0.01
0.72
0.03

25
165.8* 


-
3.76
0.05
0.43
0.03

26
285.2
1.2
4.44


0.12
0.84
0.14

27
439.4
10.8
**

**


28
147.0


2.5
2.16
0.12
0.32
0.02

29
146.0


1.3
2.35
0.08
0.23
0.03

31
211.1


9.9
3.30
0.08
1.56
0.36

32
179.1


1.7
2.24
0.12
1.02
0.18

33
151.6


2.2
3.13
0.47
0.81
0.24

34
120.3


2.0
2.42
0.27
0.41
0.12

35
77.6


1.6
2.50
1.26
0.34
0.08

36
126.4


2.3
4.76
1.13
2.09
0.17

37
150.4


4.1
5.21
1.24
0.95
0.12

38
272.3


2.6
5.68
0.57
1.57
0.19

Oil ref. 
0.20
0.01
0.22
0.01
0.17
0.01

*Single measurement

** Dark-viscous sample, could not be assayed for CD &TBARS
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