JOURNAL OF PLASTIC SURGERY AND HAND SURGERY
2023,VOL. 58,96-100
https://doi.org/10.2340/jphs.v58.15298

ORIGINAL RESEARCH ARTICLE

Prevalence of women with breast implants in Sweden: a study based on the
population-based mammography screening programme

Emma Hansson?®, Sarah Zaya¢, Susanne Meyer®, Alexa Freiin von Wrangel, Fredrik Warnberg®¢ and Sophia Zackrisson®

*Department of Plastic Surgery, Institute of Clinical Sciences, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden;
bRegion Vastra Gotaland, Sahlgrenska University Hospital, Department of Plastic Surgery, Gothenburg, Sweden; ‘Region Vastra Gotaland,
Sahlgrenska University Hospital, Department of Radiology and Mammography, Gothenburg, Sweden; ‘Department of Surgery, Institute of
Clinical Sciences, The Sahlgrenska Academy, University of Gothenburg, Goteborg, Sweden; °Region Vastra Gotaland, Department of Surgery,
Sahlgrenska University Hospital, Goteborg, Sweden; ‘Department of Translational Medicine, Diagnostic Radiology, Lund University, Malmg,
Sweden; 9Department of Medical Imaging and Physiology, Skane University Hospital, Malmé, Sweden

ABSTRACT

Background: Knowledge about the prevalence of women with breast implants is paramount in calcula-
tions of risks and in estimations of effects on screening and breast cancer treatment. Most of the estima-
tions of prevalence made to date are rough and often based on sales data. The main aim of this study was to
calculate the prevalence of breast implants in Swedish women. The secondary aim was to investigate if it is
feasible to establish the occurrence of breast implants with the help of the public mammography screening
programme, in a country with a publicly funded welfare-type healthcare system and with a clear documen-
tation of screening.

Methods: Information on implants was prospectively collected from all screening attendants from 1st of
February 2022 to 1st of August 2022 based on a question from the radiographer to the woman and later ver-
ified on the mammogram.

Results: During the study period 4,639 women were screened, of which 182 had implants (3.9%). The
frequency varies between 1.6 and 6.4% in different age groups.

Conclusion: The prevalence of breast implants in Swedish women is estimated to be around 4%. The popu-
lation-based mammography screening programme in countries with a publicly funded welfare-type health-
care system and a clear documentation of mammography screening attendance, seems to be a feasible way
to establish the prevalence of breast implants in the population. The large number of women with breast
implants warrants further studies regarding the best diagnostic and treatment alternatives for this group.
Pre-registration: ClinicalTrials.Gov identifier NCT05222100.
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Introduction reliable prevalence numbers based on the registries as the popularity
of breast augmentation is likely to have fluctuated over time and
therefore incidence numbers cannot be used to calculate prevalence.

A suggested method to establish prevalence of breast implants is
radiologic estimates based on available x-rays [1]. Two recent studies,
performed in the Netherlands [6] and in Italy [7], respectively,
used available chest radiographs, performed for example due to
pulmonary and cardiac conditions, suspicion of pneumonia,
screening for tuberculosis, pre- and post-operative assessments,
trauma, autoimmune diseases, and malignancies, to examine the
presence ofimplants [6,7] (Table 1). The two studies found a sensitivity
of 57 to 96% and specificity of 82 to 98%, as sometimes only indirect
radiological signs of the presence of an implant can be used [6,7].

Knowledge about the prevalence of women with breast implants is
paramount in calculations of risks of breast implant-related disease,
such as breast implant associated anaplastic large cell lymphoma
(BIA-ALCL) [1], as well as in estimations of effects on mammography
screening and on breast cancer treatment, in terms of best choice of
methods, development of techniques, and costs [2,3]. Breast aug-
mentation is one of the most common cosmetic operations per-
formed [4] and implants are also used to reconstruct breasts after
cancer, resulting in an implantation frequency of more than 450,000
devices a year in North America alone [5].

Most of the estimations of prevalence of implants made to date
are rough and often based on sales data. During the last decade, a

number of national implant registries, for example in the Netherlands
(DBIR), Australia (ABDR), the UK (BCIR), USA (NBIR), and Sweden
(BRIMP), have been established, which will facilitate prevalence
calculations. However, the robustness of the data of the registries is
affected by factors such as incompleteness of records and lack of
reporting, unregulated cosmetic markets in many countries, and
cosmetic tourism [1]. Moreover, it takes many years to establish

Other than an unperfect sensitivity and specificity there is a risk of
bias due to a possibly unrepresentative sample [6]. Moreover, there
are two previous studied reporting prevalence of implants based on
screening mammography populations (Table 1) [8,9]. One was
performed in California, USA [9], where it is recommended that
women between 50 and 74 years of age attend mammography
screening, but it is not accessible to all due to sociodemographic and
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Table 1. Published studies using radiologic estimates to calculate prevalence of breast implants in comparison to this study.
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Study Kam, 2015, De Boer, 2020, The Sondén, 2020, Santanelli, 2023, Swedish study
USA [9] Netherlands [6] Norway [9] Italy [7] (present study)

Number of included 1,863 3,050 785,706 3,537 4,639

women

Female population of 167.5 million 8.5 million 2.5 million 8.7 million 4.8 million

the country (according

to https://www.

worldometers.info/

world-population/

world-population-

gender-age.php

accessed 17.03.2023,

figures from 2013)

Period of inclusion 01.03.2013- 01.2015-12.2015 2006-2016 01.01.2019-31.12.2019  01.02.2022-01.08.2022
30.10.2013

Place of inclusion Loma Linda, Enschede, Overijssel Norway. All screening Rome, Lazio Gothenburg, Véstra
California and Maastricht, mammographies are Sant’Andrea Hospital Gotaland
Loma Linda Limburg registered in a national Sahlgrenska
University Medical Medical spectrum registry (Kreftregisteret University Hospital
Centre Twente Hospital and www.kreftregisteret.no/

Maastricht University screeningprogrammene/ )
Medical Centre

Base of study Women Chest X-rays Population based Chest X-rays Population based
undergoing screening mammography screening
mammography mammography
screening

Sensitivity Not reported 72% (range 42-85%) Not reported Median 87% (range >99%

57-96%)
Specificity Not reported 95% (range 73-98%) Not reported Median 97% (range >99%
90-98%)
Risk of bias « Mammography « Unclear if women « Only women between 50 -« Unclear if women « Only women between

screening is
recommended to

having chest x-rays
are representative of

women between the female

50 and 74 years population as a

of age, whole. .
but some barriers  + Unclear if the

to access have sample is

been reported
[10-12].

representative of the
entire nation.

and 69 years of age
attend the population-

having chest x-rays
are representative of

40 and 74 years of age
attend the

based screening the female population-based
programme. population as a screening programme.
In Norway, 76% of whole. « InVastra Gotaland,

women attend the
programme [25].

Not stated how the
presence of implants
were established.
Unclear if the sample is
representative of all
women.

Unclear if the sample
is representative of
the entire nation.

84% of women attend
the programme [17].
Unclear if the sample is
representative of all
women and the entire
nation.

geographical barriers [10-12]. The other was performed in Norway [8]
based on national registry data, but it is not stated how the presence
of implants was established.

A direct measurement of ratio of women with breast implants
participating in the screening mammography programme has never
been performed in a country with a publicly funded welfare-type
healthcare system, with a strong emphasis on equal access to
healthcare and a population-based screening programme with a
high attendance rate. We hypothesise that in such a system direct
registration of occurrence of implants in the screened population can
be used to estimate the national prevalence of breast implants.

The main aim of this study was to calculate the prevalence of
breast implants in Swedish women. The secondary aim was to
investigate if it is feasible to establish the occurrence of breast
implants with the help of the public mammography screening
programme, in a country with a publicly funded welfare-type
healthcare system and with a clear documentation of mammography
screening.

Patients and methods

Study design, protocol, and ethics

This is a cross-sectional observational study. It is one of the studies
described in the ‘Effect of Breast Implants on Mammography
Screening’ protocol (ClinicalTrials.Gov identifier NCT05222100). The
Swedish Ethical Review Authority reviewed and approved the study
(2021-01534). The authority decided that there was no need for
informed consent from the women. The study is reported according
to the STROBE guidelines [13].

Setting

Sweden has a population-based mammography screening pro-
gramme for women aged 40 to 74 years, recommended since 1985
and fully implemented since 1997 [14, 15]. Attendance in the screen-
ing programme is free, without out-of-pocket fees [16]. The study was
performed in Sahlgrenska University Hospital, Gothenburg, in Region
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98 E.HANSSON ET AL.

Vastra Gotaland, where the screening attendance is about 84% [17]
and where approximately 10,000 women are screened every year.
According to the Swedish breast implant registry (BRIMP), 9,936
breast implants were implanted in Region Vastra Gotaland between
2014 and 2021, ranging from 929 to 1,317 per year (data extraction
made 09 February 2022 by Brostimplantatregistret (BRIMP), Centre of
Registers Véstra Gotaland, SE-413 45 Gothenburg). The majority of
breast augmentations in Sweden are performed in private
healthcare.

Participants, data collection and variables

The Picture Archive and Communications System (PACS) Sectra IDS7
and the Radiology Information Systems & Picture Archiving &
Communications System (RIS-PACS) (Sectra AB, Linkdping, Sweden)
were used to prospectively collect information from all screening
attendants from 1st of February 2022 to 1st of August 2022. The reg-
istration was made in the PACS just before the digital screening mam-
mogram was acquired, based on a question from the radiographer to
the woman, and later verified on the mammogram by the radiogra-
pher. Two cohorts were created: implant and no implant. Data on
number of screened women with and without breast implants were
extracted from the PACS on group level without personal data, to
ensure the participants’anonymity. A consecutive cohort of 6 months
of participants in the population-based mammography screening
programme was estimated to be sufficient to eliminate the risk of
recruiting a skewed population as regards age and sociodemographic
factors.

Results

During the study period 4,639 women were screened, of which 182
had implants (3.9%). The number of women screened with and with-
out implants are given in Figure 1. The frequency varies between 1.6
% and 6.4% in different age groups (Figure 1). The highest frequency
was found in the women aged 40-45 and the lowest in women over
70 (Figure 1). A comparison between this study and other studies
using radiologic estimates to calculate prevalence is given in Table 2.

Discussion

This is the first study measuring the prevalence of women with breast
implants that is based on direct measurements in a population-based

Prevalence of breast implants in different age groups
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Figure 1. Frequency of breast implants in different age groups participating
in the population-based mammography screening.

mammography screening in a country with a publicly funded wel-
fare-type healthcare system. It indicates that the prevalence of breast
implants in the population is around 4%. The prevalence is similar to
the prevalence previously found in existing chest x-rays in Italy [7]
and slightly higher than that found in the Netherlands [6] (Table 2);
whereas, it is slightly lower than that found in the screening mam-
mography in California [9] and considerably higher than that found in
Norway [8] (Table 2).

A strength of the present study is that the data were generated
directly from women attending the screening programme. The data
were created both by asking the women before the examination and
confirmed on the mammograms by the radiographer. The women
were advised that information on implants is necessary to enable
correct mammogram projections. The information from the women
in combination with the possibility to confirm on mammograms gave
an almost perfect sensitivitiy and specificity. The only source of error
could be that the mammographer accidently registered the wrong
information in Sectra and that physician evaluating the mammogram
missed correcting it. The risk of this happening in more than very
sporadic cases is evaluated as very low. Therefore, the sensitivity and
specificity, and thereby the accuracy of data, have to be considered
higher in this study than in studies based on existing chest x-rays,
were sensitivities of 42-96% (median 76 and 87%) and specificities of
73-98% (median 95 and 97%) have been reported [6, 7] (Table 1).

Nonetheless, there are several weaknesses with the usage of the
screening mammography to estimate the prevalence of breast
implants in the general population, the major one being risk of
an unrepresentative sample. Factors that might affect the
representativeness include variation in attendance in different
sociodemographic groups [17], the geographical location of where
the study was performed [6], that women under 40 and over 74 years
of age are not screened [15], and that breasts operated on with a
mastectomy, and possibly implant-based reconstruction, are
excluded from the screening programme [18].

In Vastra Gotaland, the attendance in the screening programme is
84% [17]. However, there are differences between the women
attending and those who are not as the women not attending are more
likely to live without a partner, have a low income, be a non-nordic
woman born outside Scandinavia, living on social assistance or
benefits, not own a home or have a low level of education. Women who
have several of these sociodemographic characteristics are more
unlikely to attend [17]. The differences between participating and non-
participating women might have affected the prevalence of breast
implants as these factors may also influence the choice to have a breast
augmentation [19]. Moreover, the authors of the Dutch prevalence
study, stated that although the attendance rate of the screening
programme is 80% in the Netherlands, the prevalence of implants
cannot be calculated directly from it as women with implanted medical
devices attend mammography less than women without devices [6].
The hypothesis is that women with implants have a lower attendance
as they have a fear that the mammography might damage the implant
or make the examination more difficult [6]. However, the assumption is
based onastudy onwomenwithimplantable cardioverter defibrillators,
pacemakers, heart rhythm monitors, or port-a-caths [20], and the
transferability to women with breast implants can be questioned. In
summary, it is unknown if there is a difference in screening attendance
between women with and without implants in Sweden, but if
the Dutch hypothesis [6] is valid and if women with certain
sociodemographic characteristics have a lower attendance [17] it could
be an indication that our prevalence numbers are falsely low.

This study was conducted in an urban region, which might
have affected the prevalence, as was illustrated in the Dutch study
[6]. However, it is difficult to predict how, as registrations in the



Table 2. Reported prevalences of implants
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North American prevalence [9] Dutch prevalence [6]

Norwegian prevalence [9] Italian prevalence [7] Swedish prevalence

Loma Linda, California Twente, Maastricht National registry (Kreftregisteret Rome (present study)
(reported separately) https://www.kreftregisteret.no ) Gothenburg

Total prevalence 4.8% (90/1,863) 2.8% (84/3,050) 1.3% (10,086/ 786,529) 4.0% (140/3,537) 3.9% (182/4,639)
(years)
20-30 - 1.0%, 2.3% - 2.1% -
31-40 - 3.6%, 3.6% - 4.4% -
41-50 - 3.3%, 3.9% - 5.2% 5.5%
51-60 - 3.0%, 3.3% - 4.9% 3.9%
61-70 - 1.6%, 2.0% - 2.9% 1.8%
71-74 - - - - 1.6%

Swedish breast implant registry are based on location of the
operating clinic, not the patient’s place of residence. More
cosmetic clinics are located in urban areas and therefore they also
serve the majority of the urban population. The lack of registration
of the patient’s place of residence in the implant registry makes it
impossible to know if the prevalence of breast implants is higher
or lower in rural regions than in urban regions in Sweden.
Nevertheless, data from the Swedish Breast Implant Registry
(BRIMP) have indicated that there are clear geographic differences
in breast implant surgery in Sweden and that the incidence is
higher in the regions where the two biggest cities, Stockholm and
Gothenburg, are located [21]. Therefore, we do not know if the
location of this study has affected the prevalence of implants,
which is a clear study weakness.

The population-based screening programme does not include
women under 40 and over 74 years of age. According to Swedish
implant registry data, most primary augmentations are indeed
performed in women aged 21-40 [22]. This is accordance with data
from the Dutch registry, were about 70% of the operated patients
were under the age of 40 [23]. However, although the implant
incidence is higher in patients under 40, the prevalence is
accumulating and should therefore not be higher in the group under
40 than in the group over 40, if the practice of breast augmentation is
reasonably stable over the years. Looking at North American statistics,
212,500 women having augmentation were reported in 2000 and
193,075 in 2020, indicating a relative stability [4]. In the studies based
on chest x-rays, the prevalence was 1-2% in women aged 20 to
30 years and 3.3-5.2% in women aged 41 to 50 years. Based on this,
the Swedish prevalence in women under the age of 40 should be
lower than the 6.8% found in women aged 40-45 years (Figure 1).
However, the lack of data for women under the age of 40 years might
have resulted in a falsely low overall prevalence as older women
(>61 years), who were 20-40 years old before breast augmentation
became commonplace, were included (Table 2).

Many women with breastimplants because of breast cancer might
have been missed in the current prevalence estimation as breasts
operated on with a mastectomy due to cancer or an increased risk of
breast cancer is excluded from the population-based screening
programme [18]. This implies that a group of women who often have
breast implants, are excluded from our population, which might have
given a falsely low prevalence.

In brief, prevalence calculations estimated on population-based
mammography screening are not perfect, as they have weakness
regarding sample representativeness. However, compared with
samples based on existing chest x-rays we know more about how the
sample might be biased when screening mammography is used.
Moreover, the sensitivity and specificity of detecting breast implants
in connection with screening mammography far exceeds that of
using indirect signs on chest x-rays. Therefore, we conclude that
direct registration of occurrence of implants in connection with
screening mammography is a feasible way to generate a fairly

accurate breast implants prevalence in different regions and
countries.

Our results demonstrate that a not significant number of women
have breast implants, which have different clinical implications. If
3.9% of the Swedish female population truly have breast implants,
there are 187,200 women with implants in Sweden alone. If the
average number were true for the entire European Union, there
would be about 9 million women with breast implants (229 million
women' X 3.9%) in the region. The number of affected women
warrants more studies on the exact prevalence in different regions
to calculate risk of implant-based disease, as well as of other effects
of implants. For example, if women with breast implants should be
screened with a different protocol, inlcluding more projections [2,
24], than women without implants, if breast implants affect the
attendance of mammography screening [20], and if breast cancer
surgery needs to be developed tor women who have implants, and
want to keep their implants post-treatment.

Conclusion

The prevalence of breast implants in Swedish women is estimated to
be around 4%. The population-based mammography screening pro-
gramme in countries with a publicly funded welfare-type healthcare
system and a clear documentation of mammography screening
attendance, seems to be a feasible way to establish the prevalence of
breast implants in the population.
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