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RESPONSE MAP

Six question clusters, one clinical safety
argument
FDA permits partial responses. This draft concentrates on the questions where neurosurgical workflows expose the
consequences of variable output, delayed review, patient misunderstanding, model change, and autonomous
action.

FDA
questions

Response theme Evidence or control proposed

Q1-Q5 Risk and conversational
directiveness

Trajectory testing; reversibility, timing, detectability, specialist access and
user interpretation

Q10-Q11, Q14 Benchmark validity and clinical
confirmation

Representative real cases; shadow or prospective confirmation; clinician,
AI and human-AI comparison

Q18 Premarket uncertainty Bounded use only; explicit deferred uncertainty, stopping rules, exposure
limits and rollback

Q19-Q21 Postmarket observability Near-miss capture, sampled specialist adjudication and independently
evaluated supervisory agents

Q22, Q24 Change control Version pinning, supplier notice, regression gates, shadow release and
auditable rollback

Q26 Agentic systems State-action evaluation, least-privilege tools, compound-failure testing and
stronger human gates

Reading boundary
FDA's source is a discussion paper and request for feedback. It is not draft guidance, final guidance, implemented
policy, or a new authorization pathway. Statements introduced as recommendations are Neurosurgery.ai editorial
proposals.

Suggested review questions
• Are the proposed safeguards measurable in a real neurosurgical workflow?

• Do any recommendations confuse device regulation with non-device patient education?

• Are the proposed human-review and patient-understanding endpoints clinically meaningful?

• Which claims need legal, regulatory, methodological, or patient-partner review before a formal filing?
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EXECUTIVE RECOMMENDATIONS

Six safeguards should anchor the regulatory approach

01 Expand risk beyond activity and consequence.

Also assess reversibility, time to harm, error detectability, specialist availability, source traceability, and
whether a human can intervene before action.

02 Evaluate conversations as trajectories.

Directiveness can emerge over several turns. Testing should measure when education becomes
personalized recommendation or action.

03 Treat clinician review as a performance claim.

Measure residual error, correction time, missed omissions, automation bias, and workload after review-not
the presence of an approval checkbox.

04 Make patient understanding a safety endpoint.

Teach-back, delayed recall, risk comprehension, unanswered questions, and subgroup performance are
more informative than readability or satisfaction alone.

05 Validate the monitor as well as the monitored device.

A supervisory AI can support surveillance, but it should not be the sole detector of failure and requires its
own independent evaluation.

06 Treat model and tool changes as clinical change events.

Third-party model updates and new agent permissions require version control, regression gates, shadow
testing where appropriate, rollback, and auditable release decisions.

SCOPE

A focused clinical response, not a general theory of AI
regulation
This draft responds to the FDA discussion paper from a clinical-neurosurgery perspective. It concentrates on six
clusters of questions most relevant to patient-facing communication, specialist decision support, longitudinal
monitoring, third-party foundation models, and agentic systems. FDA explicitly permits partial responses.

The examples are deliberately high consequence: explaining permanent neurological deficit before spinal cord
tumour surgery; distinguishing education from treatment recommendation; escalating possible postoperative
deterioration; and changing antithrombotic or perioperative instructions. These examples illustrate risk. They do not
imply that every educational tool is a medical device or that FDA has adopted the proposals below.

Regulatory boundary: FDA’s document is a discussion paper and request for feedback. It is not draft guidance, final
guidance, an implemented policy, or a new authorization pathway.
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QUESTIONS 1-5 | RISK AND THE GENERATIVE INTERFACE

Risk depends on whether an error can be detected and
reversed in time
FDA’s proposed axes-device activity and the consequence of relying on an incorrect output-are a useful starting
point. They should not be the entire model. At least five modifiers change the clinical meaning of the same output:

• Reversibility: whether the resulting action can be undone before harm occurs.

• Time pressure: whether review can occur over days, minutes, or not at all.

• Detectability: whether the intended user can recognize the error from available evidence.

• Specialist availability: whether safe use depends on expertise that is present in the actual workflow.

• Traceability: whether the output and its clinically important claims can be linked to current source material and
patient data.

Directiveness should be assessed by probable user interpretation and downstream behaviour, not by keywords.
“Patients like you usually need surgery” can direct action even when paired with “talk to your doctor.”
Personalization, certainty, urgency, repetition, ordering of alternatives, and omission of uncertainty can all move
information toward recommendation.

Multi-turn devices should therefore be tested across complete, realistic trajectories. A system may begin by
defining an intramedullary tumour, then compare treatments, and finally answer “What would you do?” with an
individualized recommendation outside its intended use. The unit of evaluation should include the conversation
state, retrieved evidence, user characteristics, and cumulative direction-not only the last answer.

Recommended evidence: prespecified trajectory suites; repeated runs; paraphrased and adversarial inputs;
language and health-literacy variants; measures of under- and over-escalation; and blinded assessment of what
users believed the system told them to do.

QUESTIONS 10-11 AND 14 | BENCHMARKS, CLINICAL CONFIRMATION, AND COMPARATORS

Benchmark performance should not substitute for
clinical confirmation
A benchmark should be accepted only when its construct validity is demonstrated for the intended use, users, input
distribution, output format, and failure consequences. Public sets may be contaminated or saturated;
sponsor-developed sets may be optimized against. Neither should stand alone for a high-consequence,
open-ended clinical function.

Confirmation should scale with risk. Retrospective real-case evaluation may be sufficient for some bounded,
low-consequence functions. Patient-facing functions that can delay care, alter consent, or direct treatment should
generally progress through silent or shadow deployment and prospective evaluation before clinical reliance.
Synthetic inputs can probe rare and adversarial conditions, but they should not replace representative real-patient
data or conceal performance gaps in underrepresented groups.



Neurosurgery.ai FDA GenAI consultation review copy

Consultation draft | Not submitted 5

The relevant comparator depends on the claim. Specialist performance is appropriate when safe use requires
specialist knowledge. Human-AI team performance is appropriate when clinician review is part of the intended
workflow. In that case, the review process itself must be tested.

Compare Unaided clinician, configured device, and clinician plus device when each reflects the proposed use.

Measure Clinically significant errors before and after review, correction time, omitted information, disagreement,
override, reviewer burden, and automation bias.

Report Repeated-run variability, subgroup performance, missing-data behaviour, and the distribution-not only the
average-of failure severity.

QUESTION 18 | PREMARKET EVIDENCE AND POSTMARKET MONITORING

Postmarket monitoring cannot rescue an unsafe
premarket evidence gap
Greater postmarket reliance may be reasonable for bounded, reversible, readily detectable functions when
deployment is controlled, monitoring is active from first use, denominators are available, thresholds are
prespecified, and rapid suspension or rollback is possible.

It is not an appropriate exchange for functions that can trigger irreversible action, delay time-critical treatment,
communicate directly with patients without effective interception, operate in populations not represented in
premarket data, or generate errors that clinicians and patients cannot independently detect. Monitoring should
reduce residual uncertainty; it should not shift preventable experimentation into routine care.

Recommended gate: the sponsor should state the exact uncertainty deferred to postmarket study, why premarket
resolution is impracticable, the maximum acceptable exposure before detection, the stopping rule, the corrective
action, and the patient population bearing that uncertainty.

QUESTIONS 19-21 | MONITORING, SUPERVISORY AGENTS, AND ACCOUNTABILITY

Observability should capture near misses, not only
injuries
Periodic re-benchmarking, clinician sampling, and degradation monitoring are complementary. Reassessment
should occur on a risk-based cadence and after defined triggers: a foundation-model release, prompt or
retrieval-corpus change, new language, new clinical site or population, workflow integration, permission change,
cluster of corrections, or sentinel event.

For generative clinical communication, a surgeon correcting an omitted catastrophic risk before a patient sees it is
a safety signal even though no injury occurred. The monitoring record should preserve the input, conversation
trajectory, evidence version, model and system configuration, output, correction, reviewer action, and final
approved text.
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A machine-based supervisory agent may help find unsupported numbers, missing mandatory risks,
recommendation drift, or failures to escalate. It should not be considered independent merely because it uses a
second prompt or separate model call. Its sensitivity, specificity, failure correlation with the primary system,
subgroup performance, override process, and degradation must be evaluated. High-consequence surveillance also
needs deterministic checks and sampled specialist adjudication.

Manufacturers should remain accountable for the device’s monitoring system and response. Institutions can
contribute local workflow context and event reporting; clinicians can adjudicate clinical significance; professional
societies can define minimum datasets and specialist standards; patients can report misunderstanding and
downstream behaviour. These roles should improve signal quality without transferring the manufacturer’s duty to
monitor and correct the product.

QUESTIONS 22 AND 24 | CHANGE CONTROL AND THIRD-PARTY FOUNDATION MODELS

An upstream model update is a controlled clinical
change
A third-party foundation model can change refusal behaviour, calibration, formatting, tool use, or the handling of
ambiguous instructions without the medical-device manufacturer changing application code. The manufacturer
remains responsible for the safety and effectiveness of the final configured device.

Every clinically relevant change should map to a prespecified impact tier. Low-impact changes may remain within
the quality system when evidence shows no meaningful effect on safety or effectiveness. Changes to clinical
reasoning, action direction, safety behaviour, supported populations, tool permissions, or specialist-review
assumptions should require stronger re-evaluation and, when applicable, FDA review or an authorized
predetermined change control plan.

• Pin and identify the exact model, system prompt, retrieval corpus, tools, policies, and interface configuration.

• Require timely supplier notification and enough technical information to assess clinical impact.

• Replay a locked clinical regression set and new change-specific tests before release.

• Use shadow deployment for changes whose effect cannot be established offline.

• Preserve rollback, fallback operation, and a complete decision log.

Lack of transparency from a foundation-model supplier should increase deployment caution; it should not lower the
evidence expected from the medical-device manufacturer.

QUESTION 26 | AGENTIC SYSTEMS

Acceptance criteria should cover the action sequence,
not only the final answer
Agentic systems create risk through planning, tool selection, state persistence, and chains of individually plausible
actions. A final output can appear correct even when the system retrieved the wrong patient context, used an
outdated protocol, or initiated an unauthorized intermediate step.
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Evaluation should therefore include the complete state-action trajectory, tool-call correctness, permission
boundaries, recovery from partial failure, cross-patient isolation, interruption handling, and the opportunity for
meaningful human interception. The system should operate with least-privilege access; irreversible or time-critical
actions should have stronger human confirmation and, where the risk cannot be adequately controlled, should
remain outside autonomous execution.

Recommended evidence: simulation of compound failures, adversarial tool outputs, unavailable services,
conflicting data, delayed human response, and repeated attempts after refusal. Acceptance criteria should be more
stringent as autonomy, action scope, and difficulty of reversal increase.

PROPOSED MEASURABLE ENDPOINTS

Clinical communication needs its own safety metrics

Clinical content Mandatory-risk omission; unsupported numerical statement; materially incorrect personalization;
treatment-recommendation drift; failed deferral or escalation.

Human review Residual clinically significant error after review; detection and correction time; override rate; reviewer
workload; repeated-exposure automation bias.

Patient
understanding

Objective teach-back; immediate and delayed recall; numerical risk comprehension; unanswered questions;
decisional conflict; inappropriate downstream action.

Reliability Variance across repeated runs and paraphrases; missing-data behaviour; trajectory-length effects; subgroup
and language performance.

Postmarket control Time to signal; adjudication yield; alert burden; detection parity; change-linked failure rate; time to
containment and rollback.

Endpoints should be prespecified by clinical severity and reported with denominators and uncertainty. A system
should not pass because frequent minor successes numerically overwhelm a small number of catastrophic failures.

STANDARDS WE WOULD APPLY TO OUR OWN WORK

The communication layer should remain separable from
the clinical engine
For any future Neurosurgery.ai clinical product, deterministic rules and validated risk models should produce
bounded clinical outputs; a versioned evidence layer should support traceability; a communication model should
explain rather than invent the result; and an independently evaluated observability layer should inspect omissions,
unsupported claims, drift, and escalation. Substantive clinician review remains the final gate.

This architecture does not by itself establish safety or regulatory status. It makes the components, changes,
responsibilities, and failures more measurable.
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OFFICIAL SOURCES

Primary materials used for this draft
1. FDA discussion page and submission instructions

Scope, non-binding status, docket, partial-response option, and deadline.

2. Considerations for the Regulation of Generative AI-Enabled Medical Devices (PDF)

Official discussion paper, including all 26 questions.

3. Regulations.gov docket FDA-2026-N-7874

Official public docket. This page publication is not a docket submission.

4. FDA Clinical Decision Support Software guidance

Existing context for device and non-device CDS; not a substitute for function-specific legal analysis.

5. 2024 Digital Health Advisory Committee materials

Background on lifecycle considerations for generative AI-enabled medical devices.

Sources checked September 9, 2026. Question numbers refer to the official FDA discussion paper. The recommendations above
are Neurosurgery.ai’s editorial proposals unless expressly attributed to FDA.

AUTHORSHIP AND LIMITATIONS

What this draft is-and is not
This is independent editorial analysis published under anonymous Neurosurgery.ai site-name attribution. It is not
an institutional position, legal advice, a systematic review, an FDA filing, or evidence that FDA has accepted any
recommendation. It has not undergone independent legal or regulatory review.

Before any formal submission, the submitter’s legal identity, affiliation, relevant professional experience, conflicts or
relationships, and authority to speak for any organization would need to be stated accurately. Publication on this
website does not submit the text to FDA.
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