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1. Abstract

Atrtificial Intelligence (Al) systems are achieving diagnostic sensitivity that meets or exceeds human experts in domains from
radiology to pathology. While this capability promises to reduce missed diagnoses and save lives, it simultaneously amplifies
a long-standing challenge in medicine: over diagnosis. This paper argues that AI’s superhuman sensitivity does not merely
scale existing clinical workflows but fundamentally transforms the epistemic landscape of diagnosis, creating a new paradigm
of “algorithmic over diagnosis”. We analyze how Al-driven over diagnosis arises from three primary mechanisms: 1) the
detection of biologically indolent or subclinical entities, 2) the reinterpretation of incidental findings as clinically significant,
and 3) the generation of novel, non-interpretable risk markers. This phenomenon carries significant risks, including patient
harm from unnecessary interventions, psychological distress (“cyberchondria by proxy”), and the misallocation of finite
healthcare resources. However, the same sensitivity offers profound promise if recalibrated toward a new preventive paradigm
focused on true risk stratification and disease interception. To navigate this duality, we propose a framework for the
responsible deployment of high-sensitivity Al, centered on recalibrating Al outputs toward specificity and clinical utility,
developing “clinician-in-the-loop” arbitration systems, establishing new thresholds of clinical actionability through consensus,
and fostering a new discipline of “algorithmic stewardship” in medicine. We conclude that managing the perils of AI’s
sensitivity is not a technical footnote but a core requirement for its ethical integration, demanding a fundamental renegotiation
of what constitutes a “diagnosis” in the age of machine perception.

powerful detection tool ever created. In mammography, Al
identifies micro-calcifications associated with ductal
carcinoma in situ (DCIS); in retinal scans, it detects diabetic
retinopathy at its earliest microaneurysms; in genomics, it
flags polygenic risk scores of marginal significance. The
narrative is one of progress: earlier detection equals better
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3. Introduction: The Double-Edged Sword of

Machine Perception

The drive for early and accurate detection is a cornerstone of
modern medicine. Artificial Intelligence, with its capacity to
parse millions of pixels or data points for subtle patterns
imperceptible to the human eye, is poised to become the most

outcomes [1-33].

This narrative, however, collides with the well-documented
phenomenon of over diagnosis the identification of “disease”
that would never have caused symptoms or death during a
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patient’s lifetime. Over diagnosis has traditionally been
driven by expanded disease definitions, aggressive screening,
and improved imaging technology. Al does not merely
continue this trend; it exponentially accelerates and
complicates it. By operating at a level of granularity beyond
human perception, Al detects not just earlier stages of
consequential disease, but an entirely new category of
biological signals: The “pseudo-pathological.” This paper
explores the perilous flip side of AI’s celebrated sensitivity,
arguing that without deliberate design and clinical reframing,
we risk creating a tsunami of over diagnosis that harms
patients, overwhelms systems, and erodes trust. The central
question is not if Al will cause over diagnosis, but how we
can harness its sensitivity while mitigating its most harmful
downstream effects [34-45].

4. The Mechanisms of Algorithmic Over
diagnosis
Al-driven over diagnosis is not a single error but a systemic
outcome emerging from distinct technical and cognitive
mechanisms.

4.1. Detection of the Biologically Indolent (The “Inert
Entity”)

Al models are trained to find patterns associated with a
diagnostic label (e.g., “cancer”). However, the training data
itself often lacks longitudinal outcomes distinguishing
aggressive from indolent disease. An Al trained on biopsies
confirming prostate cancer will learn to flag imaging patterns
associated with both Gleason 6 (often low-risk) and Gleason
9 (high-risk) cancers with equal confidence. Its super-
sensitivity thus leads to the disproportionate detection of the
former the tumors that would never have become clinically
significant. In dermatology, Al may flag every atypical nevus
with perfect sensitivity, vastly increasing excisions of lesions
that were never destined to become melanoma.

4.2. Reinterpretation of the Incidental as Significant (The
“Meaningful Incidentaloma”)

Radiologists are trained to prioritize and often disregard
certain incidental findings based on clinical context and
prevalence.Al, lacking this clinical gestalt, may flag all
pulmonary nodules > 2mm, all adrenal adenomas, or all
thyroid nodules with equal algorithmic “concern”. What was
a background finding becomes a foreground alert, triggering
cascades of follow-up scans, biopsies, and patient anxiety.
The Al transforms a probabilistic “noise” into a deterministic
“signal”, forcing a binary clinical response where watchful
waiting was previously the norm.

4.3. Generation of Novel, Non-Interpretable Risk
Markers (The “Oracular Pixel”)

The most profound shift comes from Al’s ability to discover
imaging or biomarker patterns that correlate with outcomes
but have no known biological or visual correlate for humans
so-called “black box biomarkers”. For instance, an Al might
determine that a specific, non-descript texture in a routine CT
scan correlates with a 1.3x increased risk of future pancreatic
cancer. This creates a new diagnostic category: The “at-risk-
but-not-yet-diseased” patient based on an inscrutable signal.
The clinical actionability of such a finding is profoundly
unclear, yet the label of “elevated Al-risk™ carries its own
psychological and potential interventional burden [46-59].

5. The Cascade of Harm: Consequences of
Algorithmic Over diagnosis
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The downstream effects extend beyond individual patient
anxiety to systemic and ethical crises.

Patient Physical Harm: Unnecessary biopsies, surgeries,
and therapies carry inherent risks (infection, bleeding, side
effects). Treating an indolent prostate cancer with surgery
can lead to incontinence and impotence with no survival
benefit.

Psychological Morbidity: The label of a “pre-disease” or
“Al-identified risk” can create a lifelong sense of
vulnerability a state of “being a patient” without being ill.
This “cyberchondria by proxy” is mediated by the authority
of the algorithm.

Resource Misallocation and Equity Erosion: The follow-
up cascades from millions of Al-flagged findings will
consume vast clinical time, imaging capacity, and financial
resources. This could divert care away from symptomatic
patients and underserved populations, exacerbating existing
healthcare disparities. The system becomes burdened with
managing pseudo-illness.

Erosion of Trust: As patients undergo painful and costly
interventions for conditions that ultimately posed no threat,
public trust in both Al and medical institutions will falter.
The “Al that cried wolf” risks undermining the credibility of
beneficial early detection programs.

Legal and Ethical Quagmires: What is the liability when an
Al-detected “abnormality” is not acted upon and a patient
later develops advanced disease? Conversely, what is the
liability for harm caused by acting on an overdiagnosis? The
standard of care becomes unstable [60-79].

6. Recalibrating Promise: From Detection to

Intelligent Stratification

The solution is not to abandon sensitive Al, but to
fundamentally redesign its role from a detection engine to an
intelligent stratification and guidance system.

6.1. Shifting the Objective: From Sensitivity to Clinical
Utility

Model development must move beyond optimizing Area
Under the Curve (AUC) on retrospective data. Training must
incorporate longitudinal outcomes so models learn to
distinguish not just “cancer vs. not cancer,” but “clinically
significant cancer vs. indolent findings.” The output should
shift from a binary flag to a multidimensional risk score that
includes estimates of biological aggressiveness, time-to-
progression, and comorbid conditions.

6.2. The “Clinician-in-the-Loop” as Arbiter, Not Verifier
The role of the human must evolve from simple verification
(“Yes, I see the nodule t00”) to complex arbitration. Al
interfaces should provide “explainable uncertainty,”
presenting not just a finding but a confidence interval, similar
historical cases with outcomes, and potential rationale for
observation versus action. The clinician’s role is to integrate
this with the patient’s values, life expectancy, and overall
health context a uniquely human synthesis.

6.3. Establishing New Thresholds of actionability

The medical community must proactively define new
consensus guidelines for Al-generated findings. This requires
multidisciplinary “actionability panels” to create pathways
for novel risk markers (e.g., “An Al pancreatic cancer risk
score <X% warrants no follow-up; score X-Y% warrants
annual monitoring; score >Z% triggers consult”). This
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institutionalizes how we translate machine sensitivity into
clinical wisdom [80-99].

6.4. Developing “Algorithmic Stewardship”

Healthcare institutions will need dedicated roles Algorithmic
Stewardship Committees to oversee the lifecycle of Al
diagnostics. Their remit includes: validating real-world
performance against over diagnosis metrics, monitoring
cascade events, updating internal guidelines, and ensuring
patient and clinician education on the meaning of Al-
generated findings [100-129].

7. A New Preventive Paradigm: From

Finding Disease to Managing Health
Ultimately, AI’s sensitivity could catalyze a shift from a
disease-focused model to a true health-management model.
The goal becomes not to find and treat every anatomical
aberration, but to use Al’s panoramic surveillance to create a
dynamic, personalized health map. In this model:

Al continuously monitors multi-modal
genomics, wearables).

It identifies deviations from a patient’s personal baseline, not
just population norms.

It triggers gentle, low-risk interventions (lifestyle nudges,
chemoprevention) for early risk, reserving aggressive
interventions for signals predicting high-risk trajectories
[130-144].

data (imaging,

This reframes the “patient” as an active participant in a health
ecosystem, with Al as a sensitive sentinel guiding proactive
choices, rather than a hammer in search of a nail.

8. Conclusion: Sensitivity is Not Wisdom

The peril of Al in medicine is not that it will fail, but that it
will succeed too well at a narrow task. Its superhuman
sensitivity, unmoored from clinical wisdom and outcomes, is
a recipe for an epidemic of over diagnosis. Navigating this
requires acknowledging that more information is not always
better information; earlier detection is not always wiser
detection.

The promise of Al lies not in its ability to see everything, but
in its potential to learn what matters. Realizing this demands
a concerted effort to: 1) build models that predict outcomes,
not just appearances; 2) design workflows that center human
judgment on utility, not just verification; and 3) establish new
social contracts for what we choose to diagnose and treat.

The challenge before us is to ensure that the algorithm’s gaze
is matched by an equal depth of clinical and ethical foresight.
Only then can we harness its perception to not only find
disease earlier, but to understand it smarter transforming a
peril of overdiagnosis into the promise of precision
prevention.
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