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Sodium MRI

e Sodium MRI in Pediatric Brain Tumors

e Comparison of sodium fluorescein and sodium fluorescein with intraoperative ultrasonography
Efficacy in glioblastoma resection

Evaluation of lumbar intervertebral disc degeneration using (23)Na-MRl in clinical settings
Fatty Pancreas: Its Potential as a Risk Factor for Pancreatic Cancer and Clinical Implications
Potential of Metabolic MRI to Address Unmet Clinical Needs in Localised Kidney Cancer

Partial Cuff Repair in Rotator Cuff Tears: Current Concepts and Clinical Considerations
Persistent symmetrical white matter hyperintensities: a case report

Coordination-tuned Na(3)V(2)(PO(4))(3) cathodes for low-temperature sodium-ion batteries

Sodium MRI (3Na-MRI) is a specialized magnetic resonance imaging technique that directly detects
and visualizes sodium-23 (23Na) nuclei in biological tissues, rather than the conventional proton (*H)
signals from water molecules used in standard MRI.

[] Key Features: Utilizes the nuclear magnetic resonance signal of sodium-23 atoms.

Reflects tissue sodium concentration (TSC), which correlates with cellular viability, membrane
integrity, and ionic homeostasis.

Sensitive to pathophysiological changes, such as those seen in tumors, ischemia, or inflammation,
where sodium levels are often elevated.

Technically challenging due to:
Much lower sodium concentration in tissues compared to hydrogen.

Shorter T2 relaxation times, requiring advanced pulse sequences and coil designs.

[] Clinical Potential

May serve as a noninvasive biomarker for tissue health, especially in:
Oncology (tumor aggressiveness, treatment response),
Neurology (stroke, multiple sclerosis),

Pediatric brain tumors .

Narrative Reviews

In a narrative review Bhatia et al. from the Children’s Hospital of Philadelphia, Radiological Sciences
Laboratory, School of Medicine, Stanford University, published in the American Journal of
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Neuroradiology to explore the potential of sodium-23 MRI (~23Na-MRI) as a noninvasive imaging
modality to assess physiological and biochemical changes in pediatric brain tumors and concluded
that is a promising, noninvasive imaging modality capable of providing unique physiological and
biochemical information that is not accessible through conventional MRI techniques

This narrative review attempts to position ~23Na-MRI as a frontier imaging technique for pediatric
brain tumors. It lauds the modality’s potential to reveal sodium-dependent physiological alterations —
but quickly devolves into technological evangelism with minimal clinical anchoring. The piece is high
on optimism, low on pragmatism, and entirely devoid of data-supported clinical outcomes.

[] 1. Conceptual Inflation: “Promise” Without Proof

The article enthusiastically describes the theoretical virtues of sodium MRI — sensitivity to cell
integrity, ionic gradients, extracellular space — but offers no compelling clinical cases, no
comparative metrics, and no outcome data. What remains is a speculative wish list, presented as a
roadmap. The authors confuse imaging potential with diagnostic utility, a common pitfall in radiology
reviews driven by physics rather than patient care.

“Exciting” is not a scientific category.

[] 2. Pediatric Relevance: Superficial and Symbolic

Despite the title, almost nothing in the article is pediatric-specific beyond anatomical mentions. The
unique challenges of imaging in children — sedation, motion, dosing, real-world feasibility — are
ignored. There is no stratification by tumor type, age group, or clinical workflow. It could have been
titled Sodium MRI: A Generic Hope for the Future without losing an ounce of relevance.

# 3. Technological Maximalism Meets Clinical Minimalism

The authors describe coil development and sequence tuning in admirable detail, but the review fails
to acknowledge:

That ~23Na-MRI remains largely experimental and not commercially routine.
That signal-to-noise ratios are marginal at best, especially in deep pediatric brain structures.
That acquisition times are prohibitively long for standard-of-care.

It's the classic case of procedural maximalism chasing a clinically irrelevant target.

[] 4. Academic Smokescreen and Citation Padding
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The review borrows legitimacy from a self-referential loop of feasibility papers with no real patient-
level outcomes. There is no discussion of cost-effectiveness, no mention of how ~23Na-MRI competes
with existing modalities like MR spectroscopy or PET. The bibliography is dense, but lacks critical
contrast or prioritization — a buffet of citations without a meal.

[] 5. Editorial Laxity: Where’s the Filter?

This article reads more like a grant application than a critical scientific review. It lacks a structured
evaluation of evidence levels, comparative imaging modalities, or discussion of why ~23Na-MRI has
not entered clinical guidelines anywhere on Earth. The absence of any skeptical or opposing viewpoint
reflects editorial indulgence, not scientific balance.

A Conclusion: Seduced by Spin, Blinded by Salt

This review is a case study in academic overreach, where promising physics is mistaken for clinical
readiness. ~23Na-MRI is an elegant but unproven tool, and its role in pediatric neuro-oncology
remains speculative at best. Until rigorously tested in clinical trials, it belongs in research labs — not
in review titles claiming relevance for frontline care.

Sodium MRI is not a biomarker — it’s an academic mirage for now.
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