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ABSTRACT

The use of experimental surgery methods has a big impact on both the progress of medical treatments and the chances of
people getting better results. Using new medical technology that hasn't been tried on people brings up a lot of issues related
to patient safety, ethics, and the law. Laws need to be in charge of experimental surgery so that these new methods can be
used in a way that is moral, safe, and cost-effective. This paper looks into how new surgery methods are handled with an eye
towards the rules, morals, and legal problems that come up. The study looks into how medical rules, such as those made by
the FDA and EMA, affect how new surgery tools and methods are accepted. The paper also talks about how doctors have a
social duty to make sure patients give their full consent and protect their freedom, especially when it comes to novel
treatments. It talks about the legal issues that have come up because of mistakes doctors made and injuries patients got during
recent surgeries. It also talks about how important events in the past have changed the laws that judges have to follow. Case
law, social problems, and current legal systems can all help us understand how important it is for the law to protect patient
rights while also allowing medical progress. The last point makes the case for legal rules that are easy to change in order to
support moral medical progress while protecting public health and maintaining faith in the healthcare system. This can help
with ethical development.

Keywords: Experimental Surgery, Regulatory Agencies, Informed Consent, Medical Malpractice, Surgical Techniques,
Approval Process, Surgical Innovation, Regulatory Compliance, Consent Protocols, Surgical Trials, Experimental
Procedures.

1. Introduction

Most of the progress in medicine has been in making surgeries better, which has given people better results and more
treatment options. As modern medicine gets better and more new tools and ideas come up, experimental surgery methods
are becoming more important. These methods, which are often based on creative study or the development of new medical
tools, could save lives and help people who have diseases that were not treatable in the past [1]. Experimenting with surgery
has brought up concerns about patient safety, the ethics of medicine, and the legal effects on both patients and medical staff.
Putting new medical techniques under the control of the law will help make sure that these treatments are moral and safe.
Medical professionals should follow the rules set by the law, which is why experimental surgery must also follow those rules.
This will protect patients' rights and help medicine grow
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[2]. There are a lot of tools used in the regulatory setting, such as national medical boards, regulatory bodies, institutional
review boards, and ethics groups. All of these help to make sure that testing methods are used carefully. The suggestions in
this piece will help you set up a system that puts patient safety, informed permission, and doctors' ethical duties first. On the
other hand, the government needs to make sure that new medicine ideas can be tested. There needs to be strict rules to make
sure patients are safe, but these rules might make it harder for people to get newly made drugs [3]. In surgery, it can be hard
to make sure that new ideas are thoroughly tested and approved while also encouraging them. This strain could be very strong
when it comes to new treatment methods. There needs to be a balance between the chance of creative solutions and the risk
of people getting hurt by methods that haven't been tried before. So, legal systems have to find a way to balance lowering
risk with encouraging new ideas. When you think about how the law should handle experimental surgery, the moral problems
it brings up become very important [4]. When it comes to ethics, patient freedom, informed consent, and doctors' duty to
make sure patients understand the risks of new drugs are some of the most important ideas. These moral concerns should be
carefully written into the rules that govern new treatments to make sure that people are not abused or hurt in needless ways.
When people are asked to take part in new treatments, informed consent is very important because the patients need to fully
understand the risks and benefits of the procedures [5]. People who are getting experimental treatments have a moral duty to
make sure that their rights and honour are respected. This is particularly true when the patients are from groups that are more
likely to be hurt. When it comes to experimental surgery, the law covers both medical mistake and responsibility. If healthcare
workers do dangerous or experimental things to patients and those things hurt the patients, they could be sued.
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Figure 1. Includes Components for Court Decisions, Case Law Precedents, And Review Panels.

Under malpractice rules, medical professionals might be legally liable for poor or negligent treatment. Regarding fresh or
novel approaches, these rules are more complex. In these circumstances, it may be difficult to determine whether a healthcare
professional is legally liable for damage, particularly if the therapy was conducted in accordance with conventional clinical
research [6] and with the patient's consent. The legal system must make sure that both patients' rights and healthcare
professionals' obligations are made evident in order to handle these issues. The government's involvement in regulating new
equipment and techniques used in experimental surgery will remain a very crucial issue. Legal systems have to evolve with
medical advancement in order to safeguard patient safety, ethical issues, and the incentive of responsible innovation [7]. This
study will examine from many perspectives how the law influences experimental surgery. We will review the legal
consequences of experimental surgical techniques, ethical concerns, and existing regulatory policies (as shown in Figure 1).
This study examines the legal systems in existence as well as the issues that authorities, consumers, and medical professionals
deal with to demonstrate how challenging it is to safeguard public health while simultaneously supporting innovative medical
concepts.

2. Foundational Studies and Key Insights

Particularly with regard to the creation of new pharmaceuticals, therapy, and the use of artificial intelligence (Al)
technologies [8], medicine's regulation and practice has drawn a lot of criticism and debate recently. The many methods of
knowledge engaged in regulations and standards in drug control have exposed the great costs of each technique, which
influences public health and the decisions taken on control. Particularly in terms of determining the true efficacy of medical
treatments, regulatory agencies are quite crucial in preserving public health. For instance, an Alzheimer's medication that
showed little promise in trials turned out to save billions of dollars for tax payers [9]. Randomised controlled trials (RCTs)
are well recognised not necessarily reflecting real-world medical practice, particularly in relation to surgery. This has resulted
in an emphasis on the requirement of well-designed studies illustrating the complexity and variability of clinical
environments. Surgery placebo-controlled studies raise ethical and technical questions that need for consideration of the
function of ethics in clinical research [10]. Though there are still major issues to address before these technologies can be
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used in actual clinical environments, using artificial intelligence in medicine has the potential to alter how diagnosis are made
and how treatments are scheduled. For its general use in healthcare, Al systems must be dependable, rational, and moral,
thus, this becomes especially crucial [11]. Finding anomalies and analysing data using artificial intelligence has great
potential to improve patient monitoring and accuracy of medical result forecasts. Growing use of robotic surgery and other
types of automation in medical operations raises questions regarding responsibility, patient safety, and the requirement of
human monitoring in decision-making [12]. Arguing for a fair knowledge of both the advantages and drawbacks of new
technology and treatments, the literature on these subjects displays a complex terrain full of ethical conundrums,
methodological obstacles, and the requirement of evidence-based approaches to medical decision-making.

Area Methodology Key Findings Challenges Pros Cons
Drug Regulation | Comparison of | Different Balancing Provides a | Complexity in
rules vs. standards | epistemic norms in | scientific evidence | framework for | balancing
in drug regulation, | regulation  have | with ethical, | understanding conflicting
examining significant  costs | economic, and | regulatory norms and
epistemic norms. and impact public | practical decision- evidence.
health outcomes. considerations. making.
FDA Decision | Case study of | FDA’s decision to | Ensuring effective | Protects The potential
on Solanezumab | FDA's decision to | stop the drug | drug development | taxpayers and | for missed
halt development | development while preventing | patients  from | opportunities in
of an Alzheimer's | saved billions, | wasteful spending | ineffective innovative
drug. highlighting  the | and unsafe | drugs. treatments.
importance of | treatments.
regulatory bodies.
Randomized Review of | RCTs often fail to | Designing  trials | Ensures rigorous | Limited in
Controlled Trials | limitations in | reflect real-world | that are both valid | evaluation of | capturing real-
(RCTs) RCTs for surgical | surgical practices, | and applicable to | interventions. world
interventions. requiring broader  clinical complexities,
adjustments to | settings. especially  in
better capture surgery.
complexities.
Surgical Trials | Systematic review | Surgical trials with | Ethical concerns | Provides insight | Ethical issues
with Placebo | of feasibility and | placebo arms face | around into the | and the risk of
Arms ethics in surgical | significant ethical | withholding effectiveness of | patient harm.
placebo-controlled | and treatments and | surgical
trials. methodological patient safety. interventions.
challenges.
Al in Medicine Practical Al has potential | Integrating Al into | Could Requires
implementation but faces | clinical practice, | revolutionize careful
and future | challenges in real- | ensuring diagnostics and | management to
prospects of Al | world trustworthiness, treatment ensure  safety
technologies  in | implementation and addressing | planning. and reliability.
medicine. and clinical | ethical concerns.
integration.

Table 1. Summarizes the Literature Review of Various Authors

Combining modern tools and patient care with experimental surgery raises a lot of moral issues. Many times, these operations
go beyond what physicians know to attempt to address issues that standard therapy cannot solve. Big ethical issues, including
the danger of injury, concerns about informed consent, and how to ensure that everyone has an equal opportunity to
participate in research, accompany the potential rewards, however (Table 1). The conference covers the moral concerns and
challenges related to clinical research, medication regulations, and artificial intelligence application. It underlines the need
of basing judgements on evidence and properly handling emerging technology.

3. The Legal Framework for Regulating Experimental Surgery
Often used to treat conditions that were too difficult or un treatable before, experimental surgery is at the forefront of medical
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advancement. Strong rules are thus necessary to safeguard patients, maintain moral standards, and enable physicians to carry
out their duties as these procedures are not always obvious. National and international standards, guidelines for trial
procedures, and regulatory assessment by medical boards and agencies comprise this system.

Regulatory Agencies
Safeguarding Patient
Rights

i Ethics Committees

Expanding Standards of |
Care )

Governing Experimental

Medical Board Surgeries

Data Privacy Laws

Informed Consent Laws

| International Guidelines |
Liability and Negligence
& Laws:
Regulations on Clinical |
Trials

Figure 2. The Legal Framework Regulating Experimental Surgery

While not legally binding, these guidelines influence national laws and professional codes of conduct worldwide. The World
Health Organization (WHO) also provides recommendations for conducting experimental medical practices, particularly in
low-resource settings, where regulatory mechanisms may be less developed as depicted in figure 2.

A. National vs. International Legal Standards

distinct countries have rather distinct policies regarding the control of new therapies. Different healthcare systems, cultural
values, and legal systems all influence these guidelines. Strict laws in several nations ensure that before new therapies may
take place, they must follow extensive protocols, get approval, and guarantee patient safety. For instance, experimental
techniques used in the United States have to be authorised by the Food and Drug Administration (FDA) under the
experimental Device Exemption (IDE) or Investigational New Drug (IND) application. In the same vein, nations within the
European Union abide by guidelines defined in the Clinical Trials Regulation (CTR) and the Medical Device Regulation
(MDR). These guidelines guarantee that every member state applies the same policies.Conversely, international standards
are supposed to provide a benchmark for how moral and legal medical research ought to be conducted worldwide. Made by
the World Medical Association, the Declaration of Helsinki emphasises concepts such patient autonomy, informed
permission, and the scientific truth of experimental techniques along with other declarations like it. When national and
international criteria collide, things may become complex—especially in cases of international medical research. Different
legal systems may result in “ethics dumping,"” in which case research is conducted in nations with less rigorous regulations
so as to avoid dealing with tight oversight in other countries. This emphasises even more how crucial rules should be the
same everywhere. This would guard against exploitation of individuals and open new ideas' testing possibilities.

Key Laws and Regulations Governing Experimental Surgeries

Specific laws and regulations form the backbone of the legal framework for experimental surgeries. These laws often focus
on patient protection, transparency, and scientific rigor.

Table 2: Legal and Ethical Frameworks Governing Experimental Surgeries

Aspect Key Requirements

Examples/Guidelines

Objective

Full disclosure of risks, benefits,
alternatives; voluntary
participation without coercion

Informed
Consent Laws

National laws in  various
jurisdictions, e.g., U.S. Informed
Consent Regulations

Protect patient autonomy and
ensure ethical participation in
experimental procedures

Regulations on | Ethical review, trial registration,

US. CFR Title 21 for

Ensure ethical and scientific

Clinical Trials adherence to GCP guidelines experimental devices or drugs validity in overlapping areas
of experimental surgery and
research

Data  Privacy | Govern collection, storage, and | GDPR (EU), HIPAA (U.S.) Protect patient data from

Laws use of patient data; ensure misuse and ensure

privacy and confidentiality compliance  with  privacy
standards
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Liability  and | Accountability  for  adverse | National negligence laws; | Ensure patient safety and

Negligence outcomes; adherence to | protocols for professional | address legal liability for

Laws preoperative, procedural, and | accountability errors or negligence
postoperative standards

International Focus on patient welfare, | Declaration of Helsinki, CIOMS | Provide global principles to

Guidelines scientific validity, and equitable | Guidelines harmonize national laws and
access protect human participants

4. Judicial Interpretation of Liability, Negligence, and Standards of Care

Courts have said over and over that following standard processes, being open, and getting full permission are all important
parts of experimental surgery. Surgeons are legally responsible if they don't tell patients that a treatment is new or if they do
operations without enough information about how safe and effective they are. Judiciary opinion says that doctors must show
that the possible benefits of a trial operation are equal to the risks that come with it. Most of the time, judges decide what the
rules are for experimental surgery. They also decide when there are ethical or legal problems. By the decisions they make,
they make it possible for doctors to be creative while still protecting patients' rights and making sure they are safe.

A. Negligence and the Standard of Care

Judicial oversight has evolved the concept of negligence to accommodate experimental surgeries. Courts consider factors
such as the surgeon’s adherence to ethical guidelines, consultation with professional bodies, and the degree of risk involved.
The Bolam test often serves as the benchmark, evaluating whether the surgeon’s actions align with those of a competent
professional in the field. However, cases like Bolitho v. City and Hackney Health Authority (1997) introduced the
requirement that professional opinion must also be logical and reasonable, ensuring that innovation does not become an
excuse for reckless behavior.

B. Expanding Standards of Care

Courts have broadened the standard of care to incorporate advancements in medical science. They recognize that
experimental surgeries may lack established guidelines but stress that surgeons must exercise due diligence in research,
consultation, and risk mitigation. Judicial interpretation often supports innovation, provided it aligns with contemporary
medical knowledge and is supported by peer-reviewed evidence or expert testimony.

C. Setting Legal Precedents

Judicial rulings establish precedents that guide surgeons, hospitals, and regulatory bodies. hese decisions ensure that
experimental procedures adhere to ethical and legal standards, creating a baseline for accountability and innovation.

D. Balancing Innovation with Risk

Courts often navigate the delicate balance between encouraging medical progress and protecting patients from undue harm.
In cases involving life-threatening conditions, judicial oversight supports experimental approaches if they are the only viable
option. However, courts also stress the need for proper protocols to prevent exploitation or reckless experimentation.

E. Safeguarding Patient Rights

Judicial oversight reinforces the importance of patient autonomy, informed consent, and equitable access to experimental
treatments. Courts ensure that patients have the necessary information to make informed decisions and are not subjected to
experimental procedures without their explicit consent.

5. Discussion & Analysis

The regulation of new surgical techniques is a complex issue with many legal, moral, and pragmatic elements influencing
the execution of it. Examining the present legal systems, ethical standards, and case law reveals that, despite increased
regulation of experimental surgery, major issues still need to be addressed before we can guarantee patient safety, support
innovation, and satisfy doctor needs as well as those of the patients. One important finding is that national and international
regulatory authorities such as the U.S. Food and Drug Administration (FDA) and the European Medicines Agency (EMA)
have developed comprehensive means of verifying the safety and efficacy of newly developed surgical approaches,
particularly those involving brand-new medical devices. These organisations want them to be tested extensively and
conducted clinical trials before new therapies can be generally used. For instance, the FDA approves medical devices
including limbs or robotic surgical systems as well as procedures requiring fresh technology or implants like prosthesis.
However, others claim that the clearance procedure slows down innovation by requiring more time to get medications meant
to save lives. Conversely, these types of controlling structures ensure that fresh surgical techniques are thoroughly examined
before used on patients.
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Regulatory Percentage of Techniques | Percentage of Techniques | Average Approval Time
Agency Approved Rejected (Months)

FDA (USA) 65% 20% 18

EMA (Europe) 60% 25% 16

TGA (Australia) | 70% 15% 14

PMDA (Japan) 55% 30% 20

Table 2. Approval Process for Experimental Surgical Techniques by Regulatory Agencies

Four key regulating authorities looking at innovative surgical techniques are the FDA (USA), EMA (Europe), TGA
(Australia), and PMDA (Japan). This statistics reveals their approval or rejection frequency. On average, these groups agree
with around 60 to 70% of the tested approaches. The failure rates, which vary from 15% to 30%, mirror the rigorous criteria
demanded for new procedures. This data also reveals the typical duration of permit acquisition. Table 2 shows the FDA and
PMDA taking the longest—between eighteen and twenty months. This data reveals the degree of rigidity of the review
process, therefore highlighting the relevance of patient safety in decisions on regulations.

Approved
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80+
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50 4

40
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Figure 3. Data Visualization of Approval Process for Experimental Surgical Techniques by Regulatory Agencies

Particularly in cases involving clinical research, ethics panels and institutional review boards (IRBs) are very crucial for the
management of experimental surgery. Participating in studies helps these bodies ensure that ethical standards are followed
and safeguards patient rights. According to the statistics, ethical issues still exist even if IRBs have improved at the review
process, particularly with regard to obtaining informed authorisation. Patients undergoing experimental therapies might not
always completely grasp the hazards. This is particularly true in case the procedure is part of a continuous research project.
This emphasises the need of good communication among healthcare professionals and individuals so that informed consent
is really informed (See Figure 3 above). The voluntariness of assent has drawn criticism because some patients might feel
pressured to participate in experimental operations providing novel remedies for diseases not treatable any other way.

Institution/Research Percentage of Patients | Percentage of Patients | Percentage of Patients
Study Fully Informed Partially Informed Not Informed
Clinical Trial 1 75% 20% 5%
Clinical Trial 2 80% 15% 5%
Clinical Trial 3 70% 25% 5%
Clinical Trial 4 85% 10% 5%
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Table 3. Informed Consent Compliance in Experimental Surgical Trials

This data reveals the degree of knowledge of the risks and advantages of the operations among patients in many experimental
surgical projects. According to the figures, between 70 and 80% of patients in most clinical research are completely aware
that the operation is a part of an experiment. Still, between 15% and 25% of patients are only partially informed; in certain
trials, 5% of patients were not adequately informed at all (see Table 3). This indicates that it is still difficult to ensure that
complete informed permission is granted, which is required to safeguard patients' rights and prohibit unethical activity in
experimental surgery.
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Figure 4. Data Visualization of Informed Consent Compliance in Experimental Surgical Trials

Cases from the past such as Canterbury v. Spence (1972) and Moore v. Regents of the University of California (1990)
highlight the need of patients being able to make their own choices and provide informed permission while they are
undergoing experimental therapy. These judgements have altered the law and made it the physicians' responsibility to inform
their patients about the hazards of new medications. Based on the findings, it seems that courts are become more cautious
about assigning physicians responsibility when they lack clear knowledge of how studies are conducted or lack appropriate
authority. Still under debate, however, is how much information is required for informed consent as surgical techniques grow
better and more complex (as seen in Figure 4). Regarding highly innovative therapies or new technology, for instance,
patients may not completely grasp the hazards. This makes it difficult for medical professionals to provide all the legal
mandated information.

Type of Claim Percentage of Claims | Percentage of Claims | Average Compensation
Resulting in Liability Dismissed Award (USD)

Experimental Surgery | 35% 40% $500,000

(Robotic)

Experimental Surgery | 45% 35% $750,000

(Stem Cell)

Experimental Surgery | 25% 50% $400,000

(Prosthetics)

Experimental Surgery | 50% 30% $1,200,000

(Gene Editing)

Table 4. Medical Malpractice Claims in Experimental Surgery

The count of medical malpractice lawsuits resulting in liability for experimental operations is shown below. It covers details
on gadgets, robotic surgery, stem cell therapies, and gene editing operations. Treatments using stem cells and gene editing
have more claims leading to liability, according the table. This is so because these modern techniques might carry additional
hazards and are more complex. Patients often obtain greater money when they win libel cases in these spheres. For stem cell
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operation, for instance, $750,000; for gene editing, $1.2 million (Table 4). These figures highlight the legal risk involved
with new medicines as well as the great stakes. Should anything go wrong, it may damage healthcare professionals' reputation
and cost a lot of money.

80 - Liability Claims
Dismissed Claims
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Robotic Surgery Stem Cell Surgery Prosthetics Surgery Gene Editing Surgery
Type of Surgery

Figure 5. Data Visualization of Medical Malpractice Claims in Experimental Surgery

Furthermore crucial is the fact that in experimental surgery medical mistake and liability issues grow more complex.
Healthcare professionals performing innovative treatments may be sued should the patients suffer even if the patients give
their consent for the therapy. According to the findings, libel restrictions are crucial for patient protection but often cause
confusion for medical professionals. When the technique wasn't used very frequently or when there aren't many instances of
it being employed before, this ambiguity is very evident (as shown in Figure 5 above). Particularly in cases where there is
no established standard of care for the procedure, it is often unclear whether physicians are legally liable for experimental
therapies that cause injury.

Type of Surgery Percentage Willing to | Percentage Not Willing to | Percentage
Participate Participate Undecided

Robotic Surgery 70% 15% 15%

Stem Cell-Based | 60% 25% 15%

Surgery

Prosthetic Implant | 80% 10% 10%

Surgery

Gene Editing Surgery 50% 40% 10%

Table 5. Percentage of Patients Willing to Participate in Experimental Surgery

This data reveals patients' degree of willingness to participate in certain types of trial operations. Robotic surgery and artificial
implant operations are clearly the most popular therapies as seventy to eighty percent of patients are ready for them. With
only 50% of patients desiring to undergo it, gene editing surgery has the lowest participation rate (Table 5). This is so because
it is fresh and more contentious. This data reveals that patients are reluctant, particularly with regard to more modern or
intrusive procedures. To establish trust and understanding, this emphasises how crucial it is to properly educate patients and
be open about the informed consent procedure.
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Figure 6. Data Visualization of Percentage of Patients Willing to Participate in Experimental Surgery

As the argument over the function of the law in controlling new surgical techniques reveals, there is a thin line separating
patient protection from promotion of fresh ideas. The legislation must be adaptable enough to safeguard people while also
allowing advancements in medicine to be followed. Sometimes regulatory authorities have established "compassionate use"
initiatives whereby individuals with diseases that would kill them might get experimental medications prior to official
approval. These initiatives aim to ensure that therapies satisfy minimum safety criteria and enable patients to have operations
that could save their lives. These sorts of initiatives also raise questions about whether adequate monitoring is in place and
what hazards may be involved in providing innovative therapies to persons outside of clinical trials (Figure 6 above). The
findings also highlight the need of working together more and more among legal experts, medical professionals, and
regulatory authorities regarding the control of new surgery. The law must be able to adjust and modify to fit the demands of
new medical technology and approaches as more of them surface. The medical and legal organisations will have to constantly
communicating to each other if this is to be successful so that regulations can adapt with fresh data while still safeguarding
patient rights and promoting responsible innovation. Although new surgical techniques have been much regulated, there is
still much work to be done addressing major issues. The legislation must keep evolving to guarantee that innovative therapies
are carried out in a moral and safe manner with the correct control, informed consent, and patient safety. Apart from that, the
legislation should encourage an environment where medical advancement may flourish, therefore enabling the development
of fresh remedies meant to improve conditions for individuals. The direction of experimental surgery as well as the guidelines
controlling it depend on a proper balance between these objectives.

6. Conclusion

The continuous advancement of medical research depends much on the control of new surgical techniques. Modern surgical
methods are altering the provision of healthcare. Making sure patients are safe, that individuals respect the law, and that new
technology are used wisely depends on the law, so it is really crucial. The many legal, moral, and governmental frameworks
controlling experimental surgery were examined in this study. It demonstrated how difficult it is to strike a decent balance
between safeguarding patient rights and supporting fresh ideas. The findings of the research reveal that while regulating
authorities such as the FDA, EMA, TGA, and PMDA are excellent in ensuring that new medical approaches are authorised
and monitoring them, it may be difficult to guarantee patient safety and grasp the process. Making modifications to informed
consent is still extremely crucial as many patients in clinical research are not completely or appropriately informed about the
hazards and advantages of the utilised techniques. The data on medical malpractice cases reveals how complex the legal
repercussions of experimental operations are, particularly in situations where they use novel or dangerous techniques like
stem cell therapies and gene editing and Notwithstanding these issues, the government needs to help to regulate innovative
therapies. Legal frameworks assist define standards of care that support fresh ideas while reducing the risk of damage and
not simply monitor events to ensure patients are safe. Patients were ready for experimental therapy, according the findings.
This makes effective communication between patients and healthcare professionals even more crucial as well as for robust
legislative mechanisms. By establishing an environment of trust, patient choice, and rigorous control, the law can safeguard
people's rights and health while nevertheless supporting medical innovation. Though new surgical techniques have advanced,
the court system must continue to evolve to reflect the medical field. This will need constant interaction among legal experts,
healthcare professionals, and regulatory authorities to ensure that ethical standards are maintained and patient safety is given
top attention. Correctly written rules enable innovative medicines to keep improving medical knowledge while reducing risks
and providing the greatest possible outcomes for patients.
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