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A B S T R A C T

Central nervous system infections can be complications of neurosurgical procedures or can occur spontaneously,
and occasionally lead to devastating neurological complications, increased rate of mortality, and lengthier stays
in the hospital, subsequently increasing costs. The use of intrathecal antibiotics to bypass the blood brain barrier
and provide effective concentrations to the central nervous system has been described as an adjunct treatment
option. However, the regimens of antibiotics utilized intrathecally have not been standardized. Our review of the
literature included all articles from MEDLINE/PubMed and Ovid from inception to 2017 and after removing
duplicates and checking for relevancy, the final number of articles yielded was 200. This review summarizes the
use of antibiotics intrathecally to treat CNS infections, the dosages, therapeutic efficacies, and highlights sig-
nificant side effects. The current rates of mortality in patients suffering from CNS infections is high, thus in-
trathecal antibiotic therapy should be considered as a potential therapeutic strategy in this patient population.
Multiple antibiotics have demonstrated safety and efficacy when used intrathecally, and further studies, in-
cluding clinical trials, need to be performed to elucidate their full therapeutic potential and outline proper
dosing regimens.

1. Introduction

Central nervous system (CNS) infections can be complications of
neurosurgical procedures or occur spontaneously, and occasionally lead
to devastating neurological complications, increased rate of mortality,
and lengthier stays in the hospital, subsequently increasing costs [1–3].
Previously reported rates of CNS infections [4–6] depend on interven-
tion type, such as craniotomy and drain placement, and can occur in up
to 8.6% of patients undergoing a neurosurgical procedure [4]. These
infections are complex in nature because bacteria are becoming in-
creasingly resistant to the most common antibiotic therapies [7]. An-
other challenge when treating CNS infections with intravenous anti-
biotics is the difficulty of attaining an effective antibiotic concentration
within the CNS, as the blood brain barrier (BBB) decreases antibiotic
therapy from reaching the desired destination [8]. These factors pre-
cipitate high mortality rates of CNS infections. In an attempt to reach
effective therapeutic levels within the CNS, the following approaches
are utilized: increased dosages of antibiotics with low systemic toxicity,
lipophilic antibiotics, antibiotics with small molecular weights, and
antibiotics which bind less to plasma proteins, all of which cross the
blood brain barrier more effectively [9]. Even with these strategies,
adequate drug concentrations within the CNS are difficult to attain,

especially without significant systemic toxicity. This has led to in-
creased utilization of intrathecal antibiotics to effectively treat CNS
infections, bypassing the blood brain barrier [10,11]. Intrathecal (IT)/
intraventricular (IVT) antibiotic therapy can be performed through
Ommaya reservoir placement, ventriculostomies, lumbar punctures, or
lumbar drains. Ommaya placement is used to treat neoplastic me-
ningitis, without significant surgical morbidity or mortality [12], sug-
gesting this technique may be safe and feasible for administering an-
tibiotics. Intrathecal antibiotic therapy has not been standardized,
which complicates the standard of care for patients with CNS infections
[8]. Without a standardized protocol for the treatment of CNS infection
with intraventricular antibiotics, this review aims to summarize anti-
biotics used intrathecally to treat CNS infections, the dosages, and
therapeutic efficacies.

2. Methods

2.1. Study selection

Our review of the literature included all articles from MEDLINE/
PubMed and Ovid from inception to 2017. Search terms included
combinations of "intrathecal" OR "intraventricular" OR "IVT" AND
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