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Abstract

Background: Despite numerous attempts, sound data on long-term
implant performance is lacking for almost every aspect of implant based
procedures of the breast. Various scandals highlighting insufficient track-
and-trace functions led the German Government in accordance with new
EU-requirements to engage in a comprehensive device registry.

Objectives: This article aims to provide information about the challenges of
implant registries to provice high evidence data and the complex structural
and regulatory requirements implementating a mandatory registry

Methods: We analysed the current limitations of studies and other
international registries and developed solutions to overcome these setbacks

Results: Insufficient inclusion rates and inability to verify adhearance,
lack of funding, privacy issues and inefficient research methodologies,
turned out to be the most common.

Conclusion: To assure longitudinal assessment of every implant-based
procedure, a mandatory approach was identified as the most reasonable
way. Beside limitations of personal privacy rights, extensive legislative
and procedural requirements were to be met. We describe our approach,
obstacles encountered, and strategies to inform future registries on
structural requirements.
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and principle decisions were published elsewhere, while this article aims
to provide information about the structural requirements and technical
implementation [5].
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[6,7]. A survey was conducted among the members to
identify setbacks and critical aspects of current and historic
registries, responsible for limitations in the informative value
of the generated data or failure to maintain functionality.
These aspects had to be reconciled with the specific German
requirements, including vigilance, protection of personal
rights and the legal framework. Ultimately, this preliminary
work was able to contribute to defining and implementing the
regulatory, structural and legal requirements of the Germany
implant registry.

Results

- Missing sustainable fundings and low or incomplete
capture rates could be identified as main reasons for
registries to fail or not succeed to maintain quality data.

- Evaluation of long-term implications of implants as well
as comparative device performance requires livelong
identification of a patient and merging of data, regardless
of the institutions performing the procedures.

- Anextto complete inclusion rate is key for evidence based
conclusions. Opt-out consent based policies proved to be
an advance on opt-in solutions, but still cannot guarantee
adherence.

- Compliance to participate turned out to be a challenge
for all registries. Various national approaches attempt to
overcome this setback, but especially the private sector
and revision surgeries proved to be difficult to track.

- No registry has means to reliably identify missing data-
sets. This holds true even in mandatory registries.

- Adherence to include data is largely dependent on the
required workload. Over-collection of data-points,
burdensome or repetitive inclusion hamper readiness to
participate.

- The denominator (e.g. the total amount of implants
inserted) is a vital parameter to contextualize the results.
Despite ambitious national attempts, registries struggle to
provide reliable means to relate outcome measures to the
overall amount of implants inserted or removed.

- Missing clinical and patient related parameter may lead
to a misjudgement of the reasons for a revision surgery.

- An early warning system is dependent on a sufficiently
large data-pool for every type of implant, unlikely with
limited national data-sets.

- Contacting patients in case of an alert requires contact
data. Keeping them up-to date lays mostly in the hands of
the patient with is performed rather unreliably.

- Longterm data governance and outcome reporting
mechanisms are tend to be unstructured, understaffed and
performed on a voluntary basis.
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Specific aspects in Germany

- Germany does not provide an overall unique identifier for
the German population

- Accumulating and storing of personal data above the
timeframe required to treat a patient and merging of
patient related information is not in keeping with German
data privacy legislation

- Federal competence hinders national data pooling

Solutions found

Inclusion rate: Universally failed registries had adopted
an optional participation process (opt-in). Data capture was
too low to adequately enable statistically sound outcome
analysis. Opt-out policy proved a major advance but opting
out remains a flaw and is difficult to track [8]. It was therefore
decided to oblige health providers to register all implant
related procedures in a mandatory registry.

Ease of Insertion, Device library: Scanning the barcode
is not sufficient, since not all relevant information is included
in the code. Also different codes with different information
are dispatched on the outer and inner package. Therefore
manufacturer were obliged to include and up-date all relevant
information in a national implantable device library. Data
relevant for the registration process will be accessable
online, or off-line by downloading the library. The dataset
can then be inserted by scanning the UDI or by manually
entering the combination of manufacturer and REF-No. To
avoid redundant insertion of data-points, a link to the facility
information system is foreseen. Until all institutions adapt the
software and fullfill the technical requirements, a Web-based
platform is provided as an interim solution.

Track-and-trace: Requirements to inform patients about
potential implant related problems include a connection of
a specific device to a patient and up-to-date contact data.
Health insurer, covering 99% of our population, were obliged
to create a life-long patient identifyer and keep contact data
up to date. However, not everyone is included to this system.
For federal police and armed forces, among others, a final
decision is pending, but a similar connection is presently
favoured. For patients without an ID like foreigners, a
dummy-ID will be generated, but cannot be fully functional,
since longitudinal collection of data and contact in case of
adverse event will not be possible.

Data privacy rights: Data ownership is located at the
Ministry of Health (MH). Responsibilities, duties and
processing of data are separated between two independent
administrative offices, the Trust Center (TC) and the Registry
Office (RO), independent in physical, organizational, technical
and personel terms. The implanting unit provides patients
with a copy of all information submitted to the registry.
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Patients might also claim information about submitted data
at any time. Herefore, any registered health provider (HP)
can send the patient-ID to the TC. The RO will provide the
information recorded in the registry in closed envelopes to
the TC. The TC will add their information and both are sent
in another envelope to the HP, assuring, that only the patient
will receive the accumulated information. The dataset must
be anonymized if the purpose of the registry can be met
accordingly, usually at the death of a patient.

Data workflow: The mode of communication is
prescribed by law unsing the Telematic Infrastructure
(TI), a Limited Company, providing a safe communication
platform to exchange health related data. Propriators are
representatives of the main stakeholders with the MH holding
51% [9]. Technically the HP will inquire the patient’s ID and
the insurer-ID and submit the patient-identifying data and
a self-generated internal-record-identifier to the TC. Here a
transfer-code is generated and returned. With this code, the
procedure-related information is submitted to the RO. The
registry office sends the transfer-code to the TC and receives
the corresponding patient- and record pseudonyms. These
pseudonyms are linked to the procedure-related information.
After matching the implants used with the device library,
a registration confirmation and a copy of the data included
is issued for the HP, necessary to prove registration to the
patient and insurer.

Patient

Patient ID
Confirmation of Registration

Information of Legal Basis
Confirmation of Registration
Copy of registered Data

Balance Invoice

In case of I_
Selffinanced |
Surgery | Healthcare

| Provider
|

Patient identifying
Data
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Balance Invoice
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After completion, the transfer-code is deleted by all
stakeholders, since it was only necessary to “transport” and
merge the data, ensuring, that at no time the RO receives
patient identifying data or the TC information about the
implant-based procedure. The entire procedure is performed
automated in the background as soon as the software
integration of the facility information system is enabled by
software suppliers.

Using the TI requires a safe identification of the user
and the implanting unit. The RO will issue an institution-ID
after approval. For authentication in the registration process
this ID and an institution ID-card (SMC-B) is reqired.l'”
Applications are reviewed by national trust centers before the
cards are issued by the federal press. Technical requirements
for connecting to the TI require a card terminal for the SMC-B
card and either a connector or a service provider operating
connectors.

On site, the technical provision must be adapted by the
local IT-provider to the corresponding hard-/and software
situation of the facility. This includes not only the connection
of the workstations, but also the release of an App, opening
the authenticator and the internet browser for portal access.
Additionally personal access rights and logins need to be
determined. The complex IT-interaction is depicted in
figure 1.
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Figure 1: Interaction of stakeholders
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Longitudinal follow-up: Enabling follow-up of an
implant, required national data-pooling and shifting of data
governance from federal to national competence. When a
patient is re-operated, the new dataset will be linked to the
same pseudonym by TC and RO, identified by means of the
health insurance ID.

Compliance: To ensure complete inclusion, registration
is linked to remuneration. In case of procedures covered
by insurer, the report confirmation is attached to the online
invoice procedure of the institution. Insurer will verify the
validity of the report with the RO by automated means
(Hash value and ID of report confirmation). In self-financed
surgeries, the patient has to balance the bill only after
registration is proved to them.

Identification of Datasets / Rapid alert system: 1f the HP
has to identify specific datasets, e.g. in case of questionable
data or device conspicuities, the RO will issue a list of
affected record pseudonyms to the trust center. The TC will
de-pseudonymise them and send a list of internal-record-
identifier mentioned above to each implanting unit together
with safety directions of the competent authority, allowing
to assign each identifier to a patient. An approach, already
routine in the context of national quality reporting.

If the contact data in the patient file is not up to date,
HP can request the current details from insurer. However,
healthcare providers can go out of business. The authorities
are aware of this problem, but currently no conclusive
procedure is prescribed for this scenario. Probably the legal
successor will assum this responsibility.

Funding

To establish a reliable funding, fees are charged from
the HP, manufacturers and data recipients as outlined in the
law [11]. In case of procedures covered by insurer, expenses
for reporting are in turn reimbursed by the cost providers.
No reimbursement is foreseen in case of self-financed
procedures. Additional cost include charges of software
suppliers, provider of connectors and TI.

Discussion

In Germany, two previous breast implant registries, run
by scientific societies [12,13] failed, mainly due to poor
data capture, burdensome data collection requirements,
unstructured inclusion, data privacy issues, and insufficient
funding. Our survey could show, that other countries
experienced similar problems [8,14-23], failing to provide
quality data for the evaluation of long-term implications as
well as comparative device performance or an early alert in
case of implant-related conspicuities [21-24]. Despite the
considerable comprehensive prerequisites required, German
Health Authorities decided to engage in a national registry
with mandatory inclusion policy promising to exclude many
of these limits from the outset.
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A conspicuous problem for precise data inclusion is
the complexity of data collection requirements and the
processing time. Besides using a minimum dataset, linking
the facility information system and automating asset
handling, facilitating the entry of implant details turned
out to be challenging [6,24]. Enabling a scan-mode had to
take into accout the inconsistent information in the barcodes
provided by the manufacturers as well as reliably up-to date
information. Providing all relevant information centrally
available, required the implementation of a device library.
As an alternative to a national solution, a connection to
the EU database on medical devices, was discussed, but
unfortunately, EUDAMED has some shortcomings with
regard to implant details, among others [25]. However, in
order to not interfere with EU standards and harmonization,
the lawgiver cannot obligate producers of medical devices
to include the specifications as a prerequisite to access the
German market. As part of the sanction mechanism, medical
caregivers will not be able to invoice the procedure though,
unless registered products are used.

The complex data exchange between the institutions
involved, will be automated in the background. Extracting
details documented in the facility information system requires
software adaption. However, after extensive consultations
no agreement could be reached among the various software
suppliers on which programming language should be used.
The MH published XML-specifications, but will probably
shift to FHIR after the interim phase to meet the wishes of the
IT-industry [26].

Software suppliers supporting hospitals with standardized
programs, are presently working on appropriate solutions, but
expecially private practices with custom made systems might
face challenges in the beginning.

For longitudinal follow-up, but also to install a track-and-
trace function, a unique identifier for the entire population
had to be created. Our health-system qualified as the most
reasonable solution, not only because the current contact data
isup to date, but also since the TC needs to be informed in case
of death of a patient. In addition, insurer need to be informed
about the registration anyway in case of surgeries covered
by health insurance. Legislation was adapted accordingly and
presently the population is issued new insurance certificates,
if the ID is not already included.

Providing a safe platform to communicate was so far
only stipulated for patients covered by the statuary health
system. Expanding this system to private practices and other
parties, presently not included, required registration to the TI,
obtain specific personalized identifier and invest in additional
hardware and software. Even though these prerequisites might
not be popular, safe handling of sensitive data was a major
concern. As depicted, much effort was put in safeguarding
personal data under these requirements.
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The implanting institution is obliged to inform insurer,
even though potentially, patients with self-financed surgeries
might not want their insurer being involved. However,
the insurer will only be informed, that an implant related
procedure was performed, without further specification of the
diagnosis or the device. In the beginning, a relation to the
procedure performed might be thinkable, but with more and
more types of implants included, no reasonable connection
will be possible.

Even though law prescribes a mandatory inclusion,
compliance to adhere needs monitoring. In England, another
registry with mandatory inclusion policy, inclusion rates are
suspected not to reflect the espected rate of procedures, with
no means to identify missing data-sets or non-adherence [27].
Monitoring is specifically difficult in revision cases, when no
new implant is inserted and thus lacking an objective tracking
parameter. The Austalian registry found that compliance was
particulary unreliable in private practice [17]. We consider
the connection of reporting to the right to invoice the
procedure not only guarantees adherence, but also delivers a
very reliable denominator, otherwise only difficult to access.

Limitations and solutions pending

The start of the registry was delayed for various times
and reasons reaching from supply-chains during Corona
to challenges in the internal data handling. This led many
institutions and software supplierts to postpone engagement.
2023 was intended a trial phase, reaching full functionality in
July 2024. However, many institutions only now realize the
need to provide the required prerequisits.

On the technical side, the software interface to integrate the
institutional information systems, depend on the readiness of
software suppliers and ability to cope with the specifications
proviced by the authorities, with presently no system ready to
use. A timely start is assured by most suppliers, though.

Even though an interim Web-based solution is provided,
the prescribed mode of transmission via TI requires
connection to this system allowing for safe communication of
sensitive data. Hardware, software and institutional identifyer
need to be installed in institutions, currently not included to
the system.

Barcodes and QR-codes are not standardized. Some
scanner showed to have problems reading some codes,
requiring devices providing a programming option.

An early alert system was an assignement for the registry,
greatly depending on the extent of the data set. The functional
aspects of pooling international ICOBRA datasets will be
established at a later time.

Conclusion

Against the background of various adverse events, where
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German vigilance proved to be incapable to provide a timely
recognition and also had no means to identify affected patients,
led authorities to engage in a comprehensive approach.

The implementation process required a lot of time and
resources from everyone involved, certainly partly associated
with the use of breast implants as a starting device. Due
to the very complex processes involved, not all scenarios
could be predicted, though, and problems will only become
apparent during the course of application, requiring further
adjustments. However, we are convinced, that the data
generated will be of significantly improved quality compared
to current approaches.
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