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Background

¢ ~480,000* people in the U.S. are on hemodialysis
- 30-60% have some element of hand dysfunction but only
~5-10% undergo surgical remediation

Clinical spectrum of hand disabilit:
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Low resistance circuit

Distal perfusion variable, based
on collaterals

“Physiologic steal”

60%-80% of patients with N digital pressure
after brachial-based access

Classification and Treatment DRIL Outcomes
- SVS Reporting Standards — “Steal” Hemodynamic Outcome Residual Symptoms

) ] after DRIL
Grading Scheme for Access-related Hand Ischemia
Grade Symptoms Management P<.001

No symptoms None 4

Mild, cool extremity, few None = None
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18% of patients still have residual

symptoms despite hemodynamic
Correct inflow stenosis * Revision using distal inflow (RUDI) improvement
Flow-limiting (e.g. “banding”) * Distal revascularization/interval

ligation (DRIL)

Ligation (access or DRAL) ¢ Proximalization of arterial inflow (PAI)
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Change in Grip Strength after AVF

Characterizing the Spectrum of )
Groningen Elderly Protocol

Hand Dysfunction after AVF Surgery

Prospective enrollment
First-time AVF placement
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Age-matched controls
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Baseline testing
WBI/finger pressures
NCS/EMG
Grip strength
Dexterity
Monofilament
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— AVF Surgery

Poor Correlation Between Unanswered Questions
Hemodynamics & Biomechanical
Outcomes « What is the Mechanism for ‘Steal Syndrome’?
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- epre-op — e Ischemia’ or ‘Blood Flow/Pressure’ Problem = oversimplification
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. . . components + What is the contribution of skeletal muscle and

* peripheral nerves to ‘Steal Syndrome’?
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First Principal Component
While hemodynamics and grip strength decrease, the
magnitude and direction of change from baseline is highly variable

No correlation with NCS/EMG changes
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Mechanistic Insights into HAIDI

Prospectively Enrolled
(N=51)
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Kim et. al 2024 (In review)
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Gene Expression in Skeletal Muscle
& Neuromotor Endplate after AVF
Increased
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Change in Skeletal Muscle after AVF

Baseline 6-week post-op Baseline 6-week post-op

Reduced
mitochondrial
functiog

Myosin Type I, Myosin Type lla, Laminin,

D »

Decreased muscle
fiber area

pm?)

Capillary density
unchanged
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Cross-sectional Area
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— Neuromotor Junction
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Kim et. al. JASN 2024 (In review)

Conclusions
Hemodialysis associated hand dysfunction has a
variety of causes including ischemia and
neuromuscular perturbations.

Maturation Failure

6-months post-op

Unassisted Grip strength reduction
correlated with lower maturation rates

» 2 10% grip strength reduction — 15%
reduction in unassisted maturation

AV-access placement results in significant decreases
in distal hand perfusion that correlates poorly with
objectively measured hand dysfunction.

Relative contribution and maladaptive neuromuscular

> 30% grip strength reduction — 66% dysfunction surrounding hemoaccess placement
¢ = (] - (]

reduction in unassisted maturation

plays a key role in the observed phenotype.

Greater functional impairment
associated with poor hemoaccess

Pre-emptive therapies to bolster mitochondrial
function and neuromotor end-plate function may

usability

outcomes and reduced clinical, otentially reduce phenomenon of ‘steal syndrome’.
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