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Contrast-Sparing Techniques: Reducing
Renal Risk in Interventional Procedures
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procedures; however, it poses a significant risk to patients with underlying kidney

disease. Contrast-induced acute kidney injury remains a major concern, particularly in - «shor for correspondence:
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image-guided procedures continues to grow, contrast-sparing techniques have gained

importance as strategies to minimize renal injury while maintaining procedural safety and  geceived: 01-Jun-2025, Manuscript
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most widely used methods is ultrasound guidance, which allows real-time visualization 5.4

of vessels and organs without contrast exposure. Ultrasound is commonly employed for

vascular access, dialysis catheter placement, and renal biopsy, significantly decreasing

reliance on contrast-based imaging [1,2].

Fluoroscopy-based techniques can also be adapted to limit contrast use. Carbon dioxide
angiography is an effective alternative in selected vascular procedures, particularly for
infra-diaphragmatic imaging, as it is non-nephrotoxic and readily available. Additionally,
intravascular ultrasound provides detailed vessel imaging from within the lumen, enabling
accurate assessment of stenosis, lesion length, and stent placement without contrast
injection [3,4].

Pre-procedural planning plays a crucial role in contrast reduction. Reviewing prior
imaging studies, optimizing procedural strategies, and using diluted contrast or low-
volume injections can substantially decrease total contrast dose. Advanced image fusion
and road-mapping technologies further allow operators to navigate vessels with minimal
or no additional contrast. In patients requiring contrast exposure, hydration protocols and
avoidance of nephrotoxic medications are essential supportive measures [5].

Despite these advantages, contrast-sparing techniques require specialized equipment,
training, and experience. Not all procedures are suitable for complete contrast elimination,
and careful judgment is required to balance image quality with patient safety.

Conclusion

Contrast-sparing techniques are vital tools in reducing the risk of contrast-induced kidney
injury, particularly in vulnerable patient populations. By incorporating alternative imaging
modalities, procedural planning, and advanced technologies, clinicians can safely perform
complex interventions while preserving renal function. As awareness of renal safety
continues to grow, the adoption of contrast-sparing strategies is likely to expand across
multiple specialties. Ultimately, these techniques support a patient-centered approach
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that prioritizes both procedural success and
long-term kidney health.
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