
2025/06/29 04:02 1/3 Cerebrospinal fluid iron

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

Cerebrospinal fluid iron
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Cerebrospinal fluid (CSF) iron is an important neurological health and disease marker. The
concentration of iron in the CSF can provide insights into various conditions affecting the central
nervous system. Elevated or decreased levels of CSF iron may be associated with a range of
disorders, including neurodegenerative diseases, infections, and hemorrhagic conditions.

Here are some key points:

1. Role of Iron in the CNS: Iron is essential for brain function and involves various metabolic
processes. However, its dysregulation can lead to oxidative stress and neuronal damage.

2. Diagnostic Use: Measuring iron levels in the CSF can help diagnose conditions like multiple
sclerosis, Alzheimer's disease, and brain hemorrhages. Elevated iron levels might indicate bleeding or
inflammation, while low levels could be related to iron metabolism disorders.

3. Research and Studies: Studies are ongoing to understand the exact role of CSF iron in
neurological diseases and how it might be used as a biomarker for early diagnosis or monitoring of
disease progression.

Mahaney et al. previously showed hemoglobin and ferritin to be elevated in the lumbar puncture
cerebrospinal fluid (CSF) of neonates with PHH. They evaluated CSF from serial ventricular taps to
determine whether neonates with PHH following severe initial ventriculomegaly had higher initial
levels and prolonged clearance of CSF hemoglobin and hemoglobin degradation products compared
to those in neonates with PHH following moderate initial ventriculomegaly.

In this observational cohort study, CSF samples were obtained from serial ventricular taps in
premature neonates with severe IVH and subsequent PHH. CSF hemoglobin, ferritin, total iron, total
bilirubin, and total protein were quantified using ELISA. Ventriculomegaly on cranial imaging was
assessed using the frontal occipital horn ratio (FOHR) and was categorized as severe (FOHR > 0.6) or
moderate (FOHR ≤ 0.6).
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Ventricular tap CSF hemoglobin (mean) and ferritin (initial and mean) were higher in neonates with
severe versus moderate initial ventriculomegaly. CSF hemoglobin, ferritin, total iron, total bilirubin,
and total protein decreased in a nonlinear fashion over the weeks following severe IVH. Significantly
higher levels of CSF ferritin and total iron were observed in the early weeks following IVH in neonates
with severe initial ventriculomegaly than in those with initial moderate ventriculomegaly.

Among preterm neonates with PHH following severe IVH, elevated CSF hemoglobin, ferritin, and iron
were associated with more severe early ventricular enlargement (FOHR > 0.6 vs ≤ 0.6 at first
ventricular tap) 1).

Experimental animal studies

Evidence indicates that erythrocyte-derived iron and inflammation both play a role in intraventricular
hemorrhage-induced brain injury including hydrocephalus. Many immune-associated cells, primarily
stromal macrophages, reside at the choroid plexus where they are involved in inflammatory
responses and antigen presentation. However, whether intraventricular iron impacts those stromal
cells is unknown. Bian et al. evaluated the relationship between choroid plexus stromal macrophages
and iron-induced hydrocephalus in rats and the impact of minocycline and clodronate liposomes on
those changes. Aged (18-month-old) and young (3-month-old) male Fischer 344 rats were used to
study choroid plexus stromal macrophages. Rats underwent intraventricular iron injection to induce
hydrocephalus and were treated with either minocycline, a microglia/macrophage inhibitor, or
clodronate liposomes, a macrophage-depleting agent. Ventricular volume was measured using
magnetic resonance imaging, and stromal macrophages were quantified by immunofluorescence
staining. They found that stromal macrophages accounted for about 10% of the total choroid plexus
cells with more in aged rats. In both aged and young rats, intraventricular iron injection resulted in
hydrocephalus and increased stromal macrophage number. Minocycline or clodronate liposomes
ameliorated iron-induced hydrocephalus and the increase in stromal macrophages. In conclusion,
stromal macrophages account for ~10% of all choroid plexus cells, with more in aged rats.
Treatments targeting macrophages (minocycline and clodronate liposomes) are associated with
reduced iron-induced hydrocephalus 2)
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