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Prevention of Nephrogenic Systemic Fibrosis
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Gadolinium is widely used as a contrast agent for magnetic resonance imaging (MRI). In patients with radiocontrast media-in-
duced nephrotoxicity, MRI has generally been considered to be a safe substitute for computed tomography (CT). However, recent
studies have described the potential emergence of gadolinium-related nephrogenic systemic fibrosis (NSF) in patients with ad-
vanced kidney disease. NSF is a fibrosing disorder seen only in patients with moderate to severe kidney failure; it is particularly
common in patients on dialysis. Skin involvement occurs in all patients and is characterized by plaques, papules, nodules, thicken-
ing, and hardening of the skin overlying the extremities and trunk. Histopathologic examination of an incisional or punch biopsy of
affected skin reveals marked expansion and fibrosis of the dermis with proliferation of CD34+ fibrocytes and long dendritic
processes. There is no proven medical treatment for NSF other than recovery of renal function. Therefore, the currently recom-
mended preventive measure for NSF in patients with advanced kidney failure is avoidance of gadolinium. Gadolinium-containing
contrast agents, especially at high doses, should be used only if clearly necessary. Prompt commencement of hemodialysis may be
necessary after gadolinium administration. (Korean J Med 2015;88:267-272)
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Figure 1. Gross findings of a patient with nephrogenic systemic
fibrosis. The skin of knees (A), thigh (B), and ankles (C) of a pa-
tient with nephrogenic systemic fibrosis shows erythematous
nodular papules, linear fibrosis, diffuse swelling and thickening.
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Figure 2. Light microscopic findings of a skin biopsy from a patient with nephrogenic systemic fibrosis. (A) The subcutaneous tissue
shows thickened fibrous septa surrounding the fatty tissue, and the expanded dermis exhibits collagen deposition and increased cellu-
larity (hematoxylin-eosin stain, x20). (B) The dermis shows thickened collagen bundles (pink and red) and numerous elongated fi-
brocytes with blue nuclei (hematoxylin-eosin stain, x400).
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(B)

Figure 3. Inmunohistochemical staining of a skin biopsy from a patient with nephrogenic systemic fibrosis. (A) Immunohistochemical
staining shows a network of elongated CD34+ fibrocytes among thickened collagen bundles. (B) Immunohistochemical staining shows
elongated CD68+ fibrocytes among thickened collagen bundles.

Table 1. Differential diagnosis of nephrogenic systemic fibrosis

Nephrogenic systemic fibrosis ~ Systemic sclerosis Scleromyxedema Eosinophilic fasciitis
Clinical Raynaud’s phenomenon (-) Raynaud’s phenomenon (+)
features  Head sparing Head involved
Hands/feet involved frequently Hands/feet involved
infrequently
Serologic ~ ANA (-) ANA (+)
features  Scl-70 Ab (-) Scl-70 Ab (+)
1gG lambda paraprotein (-) IgG lambda paraprotein (+)
Eosinophilia (-) Eosinophilia (+)
Eosinophilic infiltration (-) Eosinophilic infiltration (+)

ANA, antinuclear antibody; Scl-70 Ab, anticentromere or antiDNA topoisolerase 1 antibody; IgG, immunoglobulin G.
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Table 2. U.S. FDA-approved gadolinium contrast agents

olN

Brand name Generic name Empirical formula l\zlgllg?ﬁlzgwlg(g)})lt NSECZI; (S))rt ed
Omniscan Gadodiamide Ci6H28GdNsOy - xH,0, 789 283
Magnevist Gadopentetate CsHs4GdNsOz0 1,960 125
OptiMARK Gadoversetamide C0H34N50,0Gd 1,110 20
MultiHance Gadobenate CHpsGdN301; + 2C7H17NOs 1,970 10
ProHANCE Gadoteridol Ci7H20N40,Gd 630 9

FDA, Food and Drug Administration; NSF, nephrogenic systemic fibrosis.

Table 3. Treatment recommendations after gadolinium exposure in patients with advanced kidney failure

Patients Recommendation
CKD stage 3 (eGFR 30-60 Observation
mL/min/1.73 mz)
CKD stage 4 (eGFR 15-30 If patients have a functioning vascular access, perform hemodialysis as soon as possible after gadoli-
mL/min/1.73 m’) nium exposure.
If patients have no functioning vascular access, consider risk of hemodialysis catheter palcement.
CKD stage 5 (eGFR < 15 If patients have a functioning vascular access, perform hemodialysis as soon as possible after gadoli-
mL/min/1.73 m’) nium exposure.
If patients have no functioning vascular access, perform hemodialysis after catheter placement.
Maintenance peritoneal Perform hemodialysis via temporary hemodialysis catheter or perform more frequent peritoneal dialysis
dialysis cycles for over 48 hours with no periods of dry abdomen
Maintenance hemodialysis Perform imaging study just before next dialysis session or perform additional dialysis session just after
imaging study

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate.
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