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Abstract

Clinical data registries are commonly used worldwide and are implemented for a variety of

purposes ranging from physician or facility clinic logs for tracking patients, collecting outcomes

data, to measuring quality improvement or safety of medical devices. In the United States, the

Food and Drug Administration has used data collected through registries to facilitate the drug and

device regulatory process, ongoing surveillance during the product life-cycle, and for disease

appraisals. Furthermore, the Centers for Medicare and Medicaid Services, in certain instances,

base registry participation and submitting data to registries as factors for reimbursement decisions.

The purpose of this article is to discuss the use of clinical data registries, the role that medical

specialty societies, in particular the American Society of Plastic Surgeons and The Plastic Surgery

Foundation, can have in the development and management of registries, and the opportunities for

registry use in Plastic Surgery. As outcomes data are becoming essential measures of quality

healthcare delivery, participating in registry development and centralized data collection has

become a critical effort for Plastic Surgery to engage in to proactively participate in the national

quality and performance measurement agenda.
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Introduction

The Agency for Healthcare Research and Quality (AHRQ) defines a patient registry as “an

organized system that uses observational study methods to collect uniform data (clinical and

other) to evaluate specified outcomes for a population defined by a particular disease,

condition, or exposure, and that serves one or more predetermined scientific, clinical, or

policy purposes (1).” Registry use occurs on a variety of levels ranging from clinic logs to

international disease databases. Data collected often include demographic information such

as gender and age, medical history, diagnostic information, procedure and device specifics,

and clinical outcomes. The uniform collection of these data creates a better understanding of

practice characteristics, treatments, diseases and outcomes (1). In their most practical use,

registries can help identify which patients have a certain condition or disease, or follow

patients receiving certain devices or treatments (1).

However, registries are not limited to simply collecting a log of patients. They are

increasingly being developed to collect clinical, procedure and outcome information

associated with the care of particular patient populations. Registry data are used to describe

practice patterns, measure procedure outcomes, facilitate medical device surveillance, and

also serve as a repository of clinical data for future studies or generate hypotheses for future

research. In the surgical specialties this has been seen with an increasing frequency of

scientific publications using data from Society of Thoracic Surgeons’ (STS) Adult Cardiac

Surgery Database and the American College of Surgeons’ (ACS) National Surgical Quality

Improvement Program (NSQIP) (2–5). In Plastic Surgery, data from the American Society

of Plastic Surgeon’s (ASPS) Tracking Operations and Outcomes for Plastic Surgeons

(TOPS) registry was recently used to study national complication rates associated with

abdominoplasty and breast augmentation (6).

As registry development and use continues to gain popularity, public/private partnerships

are being established to leverage existing infrastructures and expertise. In late 2011, the

American College of Cardiology (ACC) and the STS established the Transcatheter Valve

Therapies (TVT) registry in partnership with the Food and Drug Administration (FDA) (7).

Also in 2011, the ASPS, The Plastic Surgery Foundation (PSF) and the FDA began

developing a registry to characterize women who have received breast implants and have

been diagnosed with Anaplastic Large Cell Lymphoma (ALCL) (8–9). These partnerships,

and others like them, aim to streamline the collection and analysis of information related to

new devices and procedures and assist medical device manufacturers and the FDA in

surveillance of safety and efficacy.

The utility of registries will likely grow as advancements in health information technologies

make data submission, aggregation and analysis more efficient and less burdensome. Other

factors influencing the growth of registry development include policy issues such as the

2009 Health Information Technology for Economic and Clinical Health (HITECH) Act,

including the adoption of electronic medical record (EMR) systems, as well as anticipated

changes in healthcare reimbursement, quality reporting requirements such as the Physician

Quality Reporting System, and performance-based certification and licensure. These

changes are creating an environment where developing and using information technologies
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will help healthcare providers demonstrate that their outcomes are meeting a satisfactory

level of patient care quality. The anticipated use of EMRs and their potential to integrate

with registries will reduce the burden of data entry on individual sites, allowing for a more

seamless and expedient transfer of patient data.

Medical Specialty Society Sponsored Registries

Medical specialty societies are organizations that represent networks of physicians. These

organizations often exist to provide services to their members in the areas of advocacy,

education, and practice management. Based on their close interaction with their members

and their national and international reach, medical specialty societies are uniquely

positioned to collect and manage data related to the type of care their members provide.

Medical specialty societies are able to connect with the members directly at meetings and

symposia, as well as using direct-to member correspondences.

Medical specialty societies have sponsored and developed registries for years. Table 1

provides an example of several active medical society-sponsored registries (2–5, 10–31).

Many of the registries listed were developed for multiple purposes but commonly collect

data on outcomes, safety and the effectiveness of devices and procedures. These registries

range from tracking patients, devices and procedure outcomes, to tracking patient reported

outcomes and their attitudes towards their procedures. In addition to using the registries to

meet their members’ data reporting and benchmarking needs, societies often use registry

data to identify gaps in care and from there, work towards developing quality improvement

activities.

Registries require the use of standardized data elements and definitions for meaningful

comparisons and analysis. The ACC has formed an extensive registry infrastructure through

its National Cardiovascular Data Registry (NCDR). Established in 1997, NCDR is

comprised of six sub-registries that together contain clinical information on millions of

records (11). The sub-registries within the NCDR provide cardiovascular data for physician

quality improvement. These data have been used by government agencies, educational

institutions and companies. For example, the ACTION Registry®-GWTG, an outcomes-

based, quality improvement program allows hospitals to apply clinical guideline

recommendations in their facilities, and provides them with tools to meet their quality

improvement goals (12, 23–27). The registry provides reports to their physicians to identify

areas of success and opportunities for improvement, as well as for documenting the results

of quality improvement efforts (12). Similarly, the STS established the STS National

Database for cardiothoracic surgery. The STS database was established in 1989 and is

comprised of sub-registries (2–5). The STS Adult Cardiac Surgery Database has over 1,100

participating sites and has data on over 4.7 million procedures. The ACS NSQIP was created

in 1994, and since then has had more than 400 sites participating within the United States,

and more than 25 sites participating internationally (13–14). The ACC, ACS and STS

registries provide their respective membership networks with valuable tools for the purpose

of performance measurement and quality improvement (2–5, 13–31). In some instances

participation in these registries is associated with procedure reimbursement.
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In addition to their registries being used for member reporting and quality improvement

activities, medical specialty societies together with the FDA, have initiated collaborations

with device manufacturers for the purpose of facilitating post-approval data collection on

approved medical devices. The FDA has been involved in the development of several

device-specific registries in cardiology, orthopedics and ophthalmology (32). In 2012, the

ASPS, The PSF and FDA started work to establish a national registry for breast implants

(33). Resulting from safety and efficacy concerns with synthetic mesh used for pelvic organ

prolapse, the American College of Obstetricians and Gynecologists (ACOG) and the

American Urogynecologic Society (AUS) have proposed a national registry to track

outcomes for all patients receiving vaginal mesh implants (34). The ACOG and AUS plan to

work with the FDA on this project. The FDA plans to continue to facilitate the creation of

these types of registries for the purpose of assessing the real-world performance of medical

products and procedures (32).

Creating individual registries to meet the post-market surveillance needs of a specific

manufacturer or a specific product type may not be efficient or economical. For targeted

areas, developing a nationwide medical device registry may be more efficient and cost

effective. Using medical specialty societies to develop clinical data networks, it is likely that

specialty specific data can be collected faster and from a broad constituency, thus providing

comprehensive real world information on safety, efficacy, and treatment options.

National Plastic Surgery Registries

Breast Implant Registries

In the late 1990s and early 2000s, numerous national and international registries were

established to collect information on breast implant devices. In 1998, a breast implant

registry was established in Australia to track breast implant patients and identify potential

problems (35). In 1999, the Danish Registry for Plastic Surgery of the Breast was

established to develop a national system for collecting preoperative, perioperative, and

postoperative data on women undergoing breast implantation, breast reduction, or

mastopexy (36–37). In 2000, The PSF (formerly the Plastic Surgery Educational

Foundation) established the North American Breast Implant Registry (NaBIR) (38). NaBIR

collected data on the patterns of use and reasons for re-operations associated with breast

implants (38). Data on over 51,000 surgeries were included in NaBIR when it was replaced

in 2007 by the TOPS registry’s breast implant module. Since then, nearly 65,000 additional

procedures have been entered into that module. In 2002, an international registry was

established with participation from Brazil, Australia, Mexico, Canada, Israel and Germany.

In 2010, reports surfaced of a possible association between ALCL and breast implants (8–9,

40–41). More recently there were concerns about an increased rupture rate associated with

Poly Implants Prostheses (PIP) implants, a French breast implant not approved in the United

States (35, 39, 42). These two events have contributed to new efforts worldwide to establish

registries for the ongoing surveillance of breast implants. In the United States, the ASPS,

The PSF and FDA established a Cooperative Research and Development Agreement for the

purpose of establishing a National Breast Implant Registry, as well as a registry to increase

the scientific data on ALCL in women with breast implants (8). Outside the United States,
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the Australian Society of Plastic Surgery and the Danish Society of Plastic Surgery are

developing new breast registries (43). It is anticipated that additional international plastic

surgery societies will establish similar registries. The formation of a new international

collaboration of breast registry activities will help establish an international network of

national plastic surgery societies that are developing breast implant registries for the purpose

of learning best practices and possibly aggregating data to answer questions of safety and

efficacy outcomes for patients with breast implants (44).

TOPS - Procedure and Outcome Registry

In the United States, ASPS sponsors and manages the TOPS registry. TOPS is a national

registry of plastic surgery procedures and outcomes used to track procedures and assess 30-

day post-operative outcomes. Since its inception in 2002, over 1,600 ASPS members have

contributed over 600,000 physician cases and over 1 million plastic surgery procedures to

the registry. TOPS is an integral part of ASPS and The PSF efforts and is utilized in many of

the society’s key initiatives, including monitoring clinical outcomes and emerging trends,

supporting research and educational programs, developing evidence-based practice

parameters, and compilation of the National Clearinghouse of Annual Plastic Surgery

Statistics (45).

TOPS was developed when it became apparent to the plastic surgery community that there

was limited information available regarding surgical outcomes that could assess the value of

care for plastic surgery procedures. Clinical outcomes information for accountability in

provision of care were beginning to be demanded. The scientific literature that was available

could not be translated to the plastic surgery population at large due to significant variations

and limitations in how the data were being collected. It was also widely recognized that not

having a national repository for plastic surgery procedural and outcomes information meant

that as a specialty, Plastic Surgery did not have a way to provide data to respond to the needs

of the members and the external environment. Plastic surgeons also expressed concerns and

frustrations of being overwhelmed with requests for data from the specialty organizations

they were members of as well as from hospital, state and regulatory organizations. TOPS

provides ASPS member plastic surgeons with a mechanism to track demographic,

procedural, and outcomes information to help physicians benchmark and evaluate their

practice.

TOPS uses an electronic data capture interface to collect common demographic, risk factor,

procedural and 30-day outcome data elements. These data allow registry users to evaluate

outcomes based on patient comorbidities and risk factors including body mass index,

tobacco use, and diabetes, in addition to reporting and tracking the rate of surgical

incidences occurring post-operatively such as types of infection (wound disruption,

incisional surgery site), hematoma, deep vein thromboembolism/ pulmonary embolism, or

an unplanned return to the hospital/emergency department. TOPS is designed to incorporate

modules for the collection of additional data based on specific procedures of special interest

to the ASPS and its members. Modules currently exist for breast implant, lipoplasty and

bariatric surgery procedures.
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TOPS electronically collects patient reported outcomes from breast augmentation and

reconstruction patients. The BREAST-Q©, a validated patient-reported outcome instrument

for breast surgery patients can be seamlessly incorporated into a surgeon’s practice and

provides plastic surgeons with an important metric for documenting clinical performance

appraisal and improvement by measuring the effectiveness of breast reconstruction,

reduction and augmentation based on the patients’ responses (46-48). As patients complete

the BREAST-Q through TOPS, reports and dynamic customized graphs and charts can be

generated in order to assess patient satisfaction with breast, satisfaction with outcome,

psychosocial well-being, physical well-being, sexual well-being, and satisfaction with

process of care in his or her own practice compared to aggregate TOPS data (46–48).

Currently, over 200 ASPS member surgeons use the BREAST-Q through TOPS. BREAST-

Q integration within the TOPS system has established a framework for future patient

reported outcomes instruments to be incorporated within the registry.

The ASPS continually evaluates member and organizational needs related to clinical data

collection and makes upgrades to TOPS to improve the program’s value to member

surgeons, including enhanced data entry, querying and benchmark reporting functions.

TOPS has several real-time self-assessment reports such as the Demographics Benchmark

Report, Risk Factor Benchmark Report, and Outcome Benchmark Report that allow users to

benchmark and measure their performance against all TOPS users and by practice type (i.e.

solo practice). Upgrades have also been made that allow for data transfer from EMR and

practice management programs.

Limitations of Registries and Solutions

The value of a registry depends greatly on the quality of its data. One of the biggest

concerns associated with registry data is data completeness. Because registry data collection

and follow-up are often less structured, when compared to randomized clinical trials (RCT),

the impact that missing data have on registry data analysis must always be considered. To

mitigate these concerns, electronic edit checks during data entry are commonly used. Some

registry sponsors conduct random data audits to validate the quality of the data.

Furthermore, physician and institution participation are essential components to ensuring

that useful data are collected in a clinical registry. Successful registries implemented by

ACC, STS and others have likely benefited from having participation associated with

reimbursement or quality reporting requirements. Given that many procedures performed in

Plastic Surgery do not qualify for government or insurance reimbursement, additional

participation strategies must be developed to encourage widespread use. Educating and

engaging plastic surgery residents in routine collection of procedural and outcomes data

using tools like TOPS would aid in building this culture in Plastic Surgery. Additionally, as

EMR use increases, data entry should become less redundant and burdensome. ASPS’ TOPS

registry has recently developed integrations for receiving data directly from certain EMR

systems. It is envisioned that this type of integration will become commonplace in the years

ahead.

Similarly, the increase in connectivity with patients through social media outlets like Twitter

and Facebook enhance the ability to have higher rates of patient follow-up than relying on
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phone calls or mailing surveys to registry participants. Patient reported outcomes are a

crucial piece of the registry puzzle.

Needs, Implications and Vision for the Future

As evidence-based medicine continues to set the standard for clinical decision-making, it

will be crucial for plastic surgeons to have an efficient mechanism for collecting clinical

information from patients over a longitudinal period of time and benchmark their patient

outcomes and complications data against other groups of participants. Solo and private

practices have limited options available to them to produce meaningful reports or compare

and judge their performance relative to their colleagues. Registries can provide a framework

for all practice types to assess individual performance compared to the aggregate (49).

With over 18 million cosmetic and reconstructive procedures performed in 2011, plastic

surgeons continue to generate valuable procedure data (45). One of the greatest challenges

in developing plastic surgery registries is the diverse set of procedures performed and

patients seen by plastic surgeons. For many medical specialties, procedures take place in

hospitals and centers that have dedicated staff to provide patient and case information to

registries. Conversely, many plastic surgery procedures are routinely performed in

outpatient facilities, in private practice settings. Additionally, many plastic surgery

procedures are elective, and therefore, not covered by insurance and not collected by

administrative databases. These factors contribute heavily into the difficulty faced when

collecting plastic surgery procedural data.

We agree with others that developing appropriately designed registries may help address and

be the best means of collecting data for research and quality improvement in specialties such

as Plastic Surgery where RCTs are not always feasible (49). Examples from other medical

specialty societies including Cardiology and Surgery provide insight into how to

successfully develop a national registry infrastructure for Plastic Surgery. The good news is

that Plastic Surgery is not starting from scratch. The efforts started by ASPS over a decade

ago by establishing TOPS has positioned Plastic Surgery well for meeting the data collection

demands of plastic surgeons, national organizations and government agencies. The current

infrastructure maintained by ASPS and The PSF allows for efficient development and

management of multiple registries and data repository that could address the strategic issues

facing the specialty, including the need for procedure, device, or outcome-specific data.

Developing a coordinated clinical data infrastructure in conjunction with the ability to

collect patient reported outcomes will provide plastic surgeons with valid clinical, surgical,

and patient reported information that can be used for multiple purposes.

The ASPS and The PSF are currently developing a portfolio of registries that address

strategic areas impacting Plastic Surgery practice as well as a vision for a centralized

infrastructure that supports the comprehensive data collection needs for plastic surgeons,

plastic surgery organizations and specialty as a whole (Figure 1). Establishing a national

infrastructure will enable the specialty to efficiently capture clinical data for multiple

purposes from multiple sources. In turn these data can be useful for identifying gaps in care,

developing guidelines and performance measures, and meeting the reporting requirements of

certifying organizations, other plastic surgery organizations, and state medical boards or
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hospitals. By developing a national framework to collect, integrate and store information for

quick access, the easier it will be for plastic surgeons to answer the questions and address

critical issues that the specialty faces in pursuit of improving the quality of patient care.

Conclusion

It is becoming increasingly evident that registries are the way of the future in device,

disease, and procedural outcomes evaluation. Sientra’s breast implant device approval in

March 2012 included, as a condition of approval, the participation in a national breast

implant registry (50). Moving forward, it appears imminent that registry participation will be

mandated by the government and other agencies for multiple purposes. It will be imperative

that Plastic Surgery is an active participant in the development of these registries, before the

registry content is decided for the specialty. Plastic Surgery needs to develop a culture of

outcomes assessment and submit data for the benefit of the specialty. In return, the ASPS

and The PSF are taking leadership roles to make this as easy as possible, but all stakeholders

will have to participate to make Plastic Surgery a shining example of its commitment to

deliver quality care.
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FIGURE 1.
National Plastic Surgery Centralized Data Repository and Data Integration Vision
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