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Carl Thomas is a man in his early fifties with osteoarthritis of the hip. He and his orthopedic
surgeon, Dr. Jones, discuss various treatment options and ultimately decide on total hip
replacement (THR). Dr. Jones reviews the procedure with him and confirms that he
understands his options. Then Mr. Thomas signs the surgical consent form.

This discussion appears to include all the elements of informed consent, but several ethical
questions linger beneath the surface. Dr. Jones discussed the risks and benefits of total hip
replacement in some detail to help Mr. Thomas decide whether or not to have surgery, but
should Mr. Thomas also have participated in the decision about the specific implant to be
used?

This article teases out the ethical issues underlying the choice of a medical device for
surgical procedures, using the example of total joint arthroplasty to illustrate the interactions
between surgeons and their patients. We highlight shortcomings in the current regulatory
process that result in a thin evidence base on which to anchor these technical decisions, and
we note the potential for decisions to be influenced by the surgeon’s personal beliefs and
possible conflicts of interest. We suggest that the informed consent process could be
enriched with a greater focus on shared decision-making. This would include discussing the
choice of implant and other technical decisions that may affect the outcome of the
procedure, in addition to disclosing any relevant financial relationships. We note the
challenge of providing patients with easily digestible information that helps them make
decisions consistent with their own values. The Table highlights the most salient aspects of
the conversations that we suggest occur between surgeons and their patients. We focus our
discussion around the example of total joint replacement, but these issues are generalizable
to decisions about non-orthopedic devices such as cardiac pacemakers, stents, and
implantable defibrillators, as well as innovative, technically complex, and potentially risky
non-surgical therapies like biologic agents for rheumatic conditions.

Background
Elective total hip and knee replacements are increasingly common procedures that are
performed on nearly one million patients every year in the United States.(1) Medical device
companies regularly introduce new implants designed to last longer or function better.
Under the Food and Drug Administration’s Section 510(k) expedited review process, these
devices can be approved for sale without formal testing in clinical trials as long as they
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confer low or moderate risk to patients and are structurally similar to a previously approved
device.(2) However, the previously approved device could also have been approved under
510(k), leading to daisy chains of approved devices going back for decades, most of which
have not undergone rigorous premarket assessment in human subjects.

Manufacturers typically demonstrate the advantages of their latest implants in laboratory
simulation studies.(2) The hope is that these prostheses will confer similar advantages in real
patients, but long-term durability and complication rates cannot be confirmed empirically in
humans until the implant has been in use for several years. Prompted by these and other
concerns, the Institute of Medicine recently reviewed the 510(k) system and concluded that
the expedited process is flawed and does not adequately protect patient safety.(2)

Studies have shown that some surgeons tend to be early adopters of technology, often
incorporating their preferred vendor’s newest models into their surgical repertoire when they
become available.(3, 4) Surgeons report that they typically face few institutional constraints
on their choice of implants,(3) so many are able to decide for themselves when they wish to
begin using newer models. This situation is evolving, however, as hospitals and health
systems increasingly play a role in controlling global costs of procedures.

Newer products may well demonstrate improved longevity, but they occasionally have
unforeseen risks and complications, as evidenced by the current set of investigations over
the early failures of metal-on-metal hip replacements.(5, 6) The US orthopedic implant
market is particularly vulnerable to these unforeseen problems because there is no
comprehensive national arthroplasty registry or formal post-market reporting system to track
them.(7) Indeed, Mr. Thomas and Dr. Jones have limited scientific evidence on which to
base their implant decision, and may rely on Dr. Jones’s personal beliefs and experience.

Conflicts of Interest
The choice of implant is complicated further by the possibility for conflicts of interest
stemming from the consulting fees that some orthopedists receive from device
manufacturers. In 2007, the five largest manufacturers made payments to approximately 4%
of the 25,000 registered orthopedic surgeons in the United States.(8) These payments
typically involve surgeons in high-volume practices(3) and academic settings.(8)
Orthopedists who receive industry support express, on average, a greater sense of shared
goals and priorities with their vendors and sales representatives than surgeons who don’t.(3)
These surgeons may well use and support the devices of a particular manufacturer because
they believe them to be of superior quality, but the risk of disrupting their financial ties with
the company nonetheless constitutes a conflict of interest when deciding which products to
recommend to their patients.

A 2007 Department of Justice investigation into the financial arrangements between implant
manufacturers and orthopedists resulted in stringent requirements for public disclosure of all
such payments.(9) Similar disclosure requirements were included in the Physician Payment
Sunshine Act, which went into effect earlier this year as part of the federal health care
reform legislation.(10) Some surgeons choose to disclose their financial relationships with
device manufactures directly to their patients, but such disclosures are not mandated by law.

Shared Decision-Making
Before we outline our suggested approach for surgeons and patients to discuss these issues,
it is important to clarify the context in which these discussions occur. Medical devices and
the surgical procedures used to implant them often allow for a broad array of choices and
specifications. In the context of THR, this includes decisions such as a total hip replacement
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vs. a hip resurfacing device (a smaller implant that preserves more bone stock), variations in
implant materials and bearing surfaces (e.g. metal, ceramic, polyethylene), implant fixation
method (surgical cement vs. relying on bone ingrowth), and surgical exposure (anterior,
lateral, or posterolateral incision).

The total set of possible permutations with regard to device features and surgical techniques
is vast, so surgeons typically work with a small number of implants at any given time in
order to maximize their proficiency with the technology.(3) In the absence of comparative
data, this personal experience with a particular brand may be a powerful determinant of
surgeon preference. New technologies bring steep learning curves, so surgeon familiarity
with a given implant may be as important as the technical features of the implant itself in
predicting patient outcomes.(11–13) Thus, surgeons don’t select an implant for each patient
from the entire range of options available on the market; rather, they decide which of the
few implants they currently offer are appropriate options.

In some clinical circumstances, surgeons may feel there is a single obvious choice of device.
In patients over the age of 75, for example, the risk of mortality in the years following THR
is up to ten times higher than the risk of prosthesis failure.(14) Thus, older patients are
unlikely to realize additional benefits from a newer implant that promises greater longevity,
but they face greater risks than younger patients from surgical complications should revision
be necessary.(15) This suggests that an older, more familiar device with known
complication rates may be the most logical choice. In this case, it’s not so much a question
of comparing various brands and designs, but rather of explaining to the patient why the
surgeon is recommending a particular implant, highlighting the clinical evidence (or lack
thereof), and disclosing any financial ties to the device manufacturer. If a patient is
unsatisfied with this recommendation and strongly prefers an implant the surgeon is not
comfortable using, he or she may seek out another provider who offers a different set of
implants.

In other situations, surgeons may feel there is a meaningful choice to be made between two
or more devices in their repertoire that they consider to be appropriate for their patient’s
demographic and clinical characteristics. A younger, more active patient like Mr. Thomas,
for example, has a higher likelihood of requiring a revision at some point, so Dr. Jones may
wish to offer him the choice between a newer, potentially longer-lasting implant (e.g. a hip
resurfacing device or a prosthetic joint with alternative bearing surfaces) and an established
device with better-known long-term outcomes. Patients may differ in their attitude toward
unknown risks and new technologies, so we suggest that in addition to providing
information on empirical testing and financial relationships, Dr. Jones ought to solicit his
patient’s input so that Mr. Thomas’s values and preferences play a role in the final decision.

This conversation is not meant to supplant the traditional explanation of risks, benefits, and
alternatives; rather, we suggest that incorporating a shared decision-making framework
would produce a more robust and preference-sensitive informed consent discussion.
Traditionally, there have been three approaches to assessing disclosure in informed consent.
(16) The “professional” standard is based on what other physicians would disclose in a
similar situation; it has been criticized as being too physician-centered, reflecting only what
the physician deems important for the patient to know. Also troubling is the implicit
assumption that if many physicians do the same thing, it must therefore be correct. The
“reasonable person” standard is based on what a reasonable person would want to know; this
model approaches the issue of informed consent from the patient perspective, but leaves us
to resolve the ambiguity inherent in defining a “reasonable” person.
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To mitigate the tension between these two views, some have proposed a “subjective”
standard, based on the physician’s assessment of each individual patient’s needs. This model
calls on physicians to build on the “reasonable person” standard and personalize their
informed consent discussions, presenting any information they feel is pertinent to the
particular patient sitting in front of them. This approach dovetails nicely with the concept of
shared decision-making, in which the physician solicits the patient’s values and preferences
to help guide the discussion of clinical options in a personally meaningful way. This creates
a patient-centered process with an emphasis on ensuring a good fit between each patient’s
characteristics and values and the treatment decision.

Regardless of the approach surgeons take in determining what information to include in the
informed consent discussion, some may view the process as a one-way transfer of
information, from surgeon to patient. Enhancing that conversation with the kind of patient
participation we suggest in this paper presents some intricate challenges. Notably, details of
implant design or biomaterials may be viewed by some as too technically complex for most
patients to grasp and discuss in a meaningful way. In a 1999 study, for example, 93% of
patients said it should be up to the surgeon to select the prosthesis (as opposed to 6% who
thought the surgeon and patient should decide together).(13) A typical patient may not
understand or desire a detailed description of the design features of a particular implant, and
may wish to leave the decision entirely in the surgeon’s hands.

We propose that these preferences be respected after the tradeoffs of alternative devices are
clearly explained, but that patients should be offered the opportunity to engage with their
surgeon’s recommendations and share their preferences and concerns, including their
willingness to accept short- and long-term risk. The conversation can be framed in layman’s
terms to help patients grasp the key features that distinguish the implants the surgeon is
offering, balancing known risks against potential but unproven benefits. This is the essence
of shared decision-making: providing patients with information that permits them to make a
preference-consonant decision.(17, 18) Patients may still wish to defer to their surgeon for
the final decision, but they should be presented with options that have meaningful
implications for their outcomes. If they wish to share their thoughts, those values should
guide the discussion.

We recognize that not all patients possess the desire or capacity to make decisions involving
nuanced technical details, and that incapacity is often not recognized by physicians. These
observations introduce another layer of complexity to the process, especially among patients
with cognitive limitations. If such patients have a health care agent making decisions on
their behalf, then we suggest that the surgeon engage the agent on the issues we have
mentioned. Health care agents are meant to be the patient’s voice, to make the decisions they
think the patient would have made, and they may have thoughts on the patient’s values and
feelings about risk. For impaired patients who don’t have a health care agent, the
“subjective” disclosure standard provides a helpful framework with its emphasis on an
informed consent conversation tailored to the individual patient’s needs: even competent
patients may prefer that their surgeon decide what’s best for them after discussing the
various implant options, but patients with cognitive limitations and no competent proxy may
perhaps be best served if their surgeon simply recommends the implant he or she feels is
most appropriate.

Looking forward, the issues raised here suggest several areas for further work. We do not
presently know the extent to which surgeons and patients discuss the many facets of implant
choice, so additional research is needed on how they currently handle these conversations.
The findings of such research could inform strategies for incorporating issues of financial
disclosure and implant alternatives. Second, we suggest that professionals with expertise in
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shared decision-making work with surgeons to develop effective tools to facilitate these
conversations.(20, 21) Similarly complex discussions, such as deciding between total joint
replacement and non-operative therapy for advanced arthritis, have been enhanced with the
use of formal decision aids that provide accessible, understandable information on options,
risks, and benefits.(18) We also need to deepen our understanding of how to optimize the
process among patients with limited decision-making capacity.(19) To increase awareness
and consideration of these issues, they can perhaps be integrated more formally into medical
school, post-graduate surgical training, or continuing medical education initiatives. Finally,
the issues raised in this article underscore the need for central adverse event reporting
systems for the wide range of medical devices used in humans so that we may accurately
assess potential problems arising in new models.(7, 22, 23) We note that the concerns we
have highlighted in the context of total joint replacement are pertinent to the growing range
of implantable devices used across medical and surgical fields, including cardiac valves,
stents, defibrillators and pacemakers, gastrointestinal stents, implantable analgesic delivery
systems, and many others.

Mr. Thomas will have a prosthetic hip for the rest of his life. The ambiguities and unknowns
of the available devices and approaches suggest that the decision is not necessarily one of
choosing the best implant, but rather of opening a dialogue with his surgeon and deciding on
an implant with a balance of advantages and drawbacks consistent with Mr. Thomas’s
preferences. If Dr. Jones explains what the available options represent in terms of the new
and the familiar, discloses any financial ties to the manufacturers of the devices being
considered, and engages Mr. Thomas in a values-based discussion of potential risks and
benefits, then together, they may arrive at a decision that mirrors Mr. Thomas’s own
conception of his best interests more closely than if Dr. Jones had simply made the choice
on his own.
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Table

Topics to Include in Discussions of Medical Devices

• Risks and benefits of the procedure(s) and implant(s) that the surgeon considers to be appropriate for the patient

• Level of scientific evidence in support of the procedure(s) and implant(s)

• Disclosure of relevant financial relationships

• Confirmation of patient understanding

• Elicitation of patient preferences, concerns, and expectations
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