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Al Imaging Reveals Obesity-Related Neuropathy
'Striking' in Early Stages
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Peripheral neuropathy, acommon and debilitating complication of diabetes, often goes undiagnosed in its early
stages. But the condition also afflicts individual s with obesity who do not have diabetes, presenting a diagnostic
challenge for clinicians. New artificial intelligence (Al) driven imaging offers a clearer, earlier picture of this
silent damage.

The Pivot: Al-enhanced corneal confocal microscopy (CCM) identifies small fiber neuropathy in obese
individuals without diabetes, a condition previously difficult to detect early.

The Data: Al analysis of CCM images showed significant reductions in corneal nerve fiber density and
length in obese patients compared to healthy controls, indicating subclinical nerve damage.

The Action: Clinicians should consider early screening for neuropathy in obese patients, even in the
absence of diabetes, using advanced imaging if available, to facilitate timely intervention.

Obesity isawell-established risk factor for numerous health complications, including cardiovascular disease, metabolic
syndrome, and type 2 diabetes. But its direct link to peripheral neuropathy, independent of diabetes, has received

less attention, often leading to delayed diagnosis and management. This oversight leaves many patients vulnerable to
progressive nerve damage and its associated morbidity.

Traditional methods for diagnosing peripheral neuropathy, such as nerve conduction studies, primarily detect large
fiber neuropathy and often miss the subtle changes indicative of small fiber neuropathy in its nascent stages. Small
fiber neuropathy manifests with symptoms like burning pain, tingling, and numbness, but these can be non-specific

or attributed to other conditions, delaying appropriate care. The advent of Al-powered imaging, specifically applied to
corneal confocal microscopy (CCM), offersanon-invasive, high-resolution method to visualise and quantify small nerve
fibers, providing an objective measure of nerve health.

Detecting theinvisible damage
Corneal confocal microscopy, a non-invasive ophthalmic imaging technique, captures high-resolution images of the

sub-basal nerve plexus in the cornea. This network of small nerve fibers mirrors the health of small nerve fibers
throughout the body, making it an accessible biomarker for peripheral neuropathy. Al algorithms applied to theseimages
automate the quantification of various nerve parameters, including corneal nerve fiber density (CNFD), corneal nerve
fiber length (CNFL), and corneal nerve branch density (CNBD), offering alevel of precision and speed unattainable
with manual analysis.
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In studies evaluating this technology, researchers compared CCM images from individuals with obesity but no diabetes
to those from healthy, non-obese controls. The Al analysis consistently revealed significant differencesin nerve
morphology. Obese individuals exhibited a marked reduction in corneal nerve fiber density (CNFD), often by 20-30%
compared to controls (Pcorneal nerve fiber length (CNFL), with reductions ranging from 15-25% (PThe Al's ability to
quantify these subtle changes provides an objective measure of neuropathy before clinical symptoms become overt. This
early detection iscritical, asit opens awindow for interventions aimed at preventing further nerve degeneration. The
mechanism behind obesity-related neuropathy is thought to involve chronic low-grade inflammation, oxidative stress,
and insulin resistance, al of which are hallmarks of obesity and can directly impair nerve function and structure. The
Al-driven CCM provides a direct visual correlate to these underlying pathophysiological processes.

But the utility of AI-CCM extends beyond mere detection; it also offers atool for monitoring disease progression and
treatment response. Serial measurements of CNFD and CNFL can track whether lifestyle interventions, such as weight
loss, or pharmacological treatments are effectively mitigating nerve damage or promoting regeneration. This objective
feedback could motivate patients and guide clinicians in tailoring management strategies. The non-invasive nature of
CCM makes it suitable for repeated assessments, unlike nerve biopsies, which are invasive and carry risks.

Still, the widespread adoption of AI-CCM in routine clinical practice faces hurdles. The technology requires specialized
equipment and trained personnel, limiting its availability to larger academic centers or research settings. The cost of
implementation and the integration into existing clinical workflows also present challenges. Furthermore, while CCM
provides an excellent proxy for small fiber health, it does not offer a complete picture of all peripheral nerve damage,
particularly large fiber involvement, which might still require traditional nerve conduction studies. The correlation
between corneal nerve changes and symptoms of neuropathy also needs further elucidation in larger, longitudinal studies
to fully establish its predictive value for clinical outcomes.

The current data, while compelling, largely comes from cross-sectional studies comparing groups at asingle point in
time. Longitudinal studies are necessary to track the progression of neuropathy in obese individuals over time and to
definitively link early CCM changes to the development of symptomatic neuropathy or other long-term complications.
Such studies would a so help determine the optimal frequency for screening and the specific thresholds for intervention
based on AI-CCM parameters. The technology was tested primarily in adult popul ations; its applicability and normative
values in pediatric obesity require separate investigation.

CLINICAL IMPLICATIONS

The emergence of Al-enhanced corneal confocal microscopy fundamentally shifts how clinicians should
approach neuropathy in obese patients. We can no longer assume that nerve damage is solely a diabetic
complication. This technology provides objective evidence that obesity itself is a direct driver of small fiber
neuropathy, often silently, before patients report symptoms.

This means primary care physicians and endocrinologists must consider neuropathy screening for their obese
patients, even those with normal glucose tolerance. Waiting for overt symptoms or a diabetes diagnosis is a
disservice, as irreversible nerve damage may already be established. Early detection with tools like AI-CCM
offers a chance for earlier intervention, potentially mitigating progression.

The challenge now lies in integrating this advanced diagnostic into routine practice. While specialized, the
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data argues for its value in high-risk populations. Payers will need to recognise the long-term cost savings
of preventing debilitating neuropathy, rather than merely treating its consequences. This is not just about
identifying a problem; it is about identifying it early enough to make a difference.
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