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Nasopharyngeal electrodes for recording mesiotemporal spikes:

Post-covid revival?

(See Article, pages 1741—175D

Check for
updates

Currently, 1 out of 300 inhabitants of the Netherlands under-
goes COVID-19 nasal swabs per day and this number is increasing
now as commercial and at home testing kits become available. Fre-
quently poking test-sticks into our noses is considered more and
more to be an inconvenient but acceptable trade-off compared to
the restrictions to our lives due to the possibility of unrevealed
infections.

In the past, widespread clinical use of nasopharyngeal elec-
trodes (NPE) to detect interictal discharges (IEDs) from the
mesiotemporal structures has been hampered by discomfort of
the patients during application of the electrodes. Up till 2008, some
publications advocated the use of NPE due to their better detection
of [EDs compared to with regular surface EEG (Goodin et al., 1990;
Zijlmans et al., 2008); (Table 1). Since 2008 not even one paper on
the specific use of NPE for epilepsy was published (Fig. 1). In most
epilepsy centers its clinical use has diminished. Within 2021, five
papers on a whole different type of NPE have already been pub-
lished, namely miniaturized electrochemical immunosensors for
SARS-CoV-2 detection in saliva (Fabiani et al., 2021).

Comparisons showed that sphenoidal electrodes were superior
to NPE in detecting IEDs and seizure onsets from the mesiotempo-
ral structures (Sperling et al. 1986). Follow-up papers mainly stud-
ied sphenoidal electrodes as adjuvant to the surface EEG and
focused on improving the invasive placement and integrating
sphenoidal electrodes into common presurgical evaluation and
source localization (Cherian et al.,, 2012; Hamaneh et al., 2014).
The number of papers on the use of sphenoidal electrodes has been
gradually decreasing since 1990 (Fig. 1). A study comparing sphe-
noidal electrodes to identify IEDs with more invasive foramen
ovale electrodes and surface EEG anterior temporal electrodes
showed that the yield of detected IEDs in sphenoidal electrodes
was much lower compared to foramen ovale electrodes but no sig-
nificant increase in detection sensitivity by the sphenoidal elec-
trodes was found compared with anterior temporal scalp
electrodes (Torre, 1999). The use of sphenoidal electrodes for epi-
lepsy surgery evaluation may have gone down with increased
use of advanced EEG signal analysis, PET scanning, high field
MRI, magnetoencephalography and post-processing of images like
hippocampal volumetry.

Still, clinical neurophysiologists often encounter patients with
typical clinical histories of (mesial) temporal lobe epilepsy but no

https://doi.org/10.1016/j.clinph.2021.04.004

abnormalities on surface EEG and negative MRI or other negative
diagnostics, in whom we aim to quickly confirm the diagnosis of
epilepsy but are reluctant to use invasive diagnostics. This is espe-
cially the case in patients with a differential diagnosis of psychi-
atric disease (Gupta et al, 1989). In this issue of Clinical
Neurophysiology, Yim and colleagues studied the use of NPE in a
large cohort of 229 persons with suspected temporal lobe epilepsy
(Yim et al., 2021). They reviewed the EEGs by experienced and less
experienced EEG reviewers and calculated the diagnostic yield of
EEGs with and without NPE to identify IEDs. IEDs were detected
in 76.4% of patients with NPE recordings compared to 55.5% with
non-NPE recordings (p < 0.001). Bilateral independent IEDs were
found in 26.2% and 11.4% of EEGs with NPE and non-NPE record-
ings. These results are intermediate to the yield presented by
Goodin and by Sperling previously, being 56% for surface EEG
and 76% for surface EEG with nasopharyngeal electrodes, though
in smaller cohorts.

Reasons to use NPE are the potential increase of diagnostic yield
and their minimal invasiveness to approach the basis of the brain.
NPE are cheap and relatively easy to use once EEG technicians are
acquainted to the insertion technique.

Reasons not to use NPE is that they do not easily stay in a stable
position for long-term recordings, like sphenoidal electrodes can.
Their yield seems less than the one of sphenoidal electrodes.
Recording of mesiotemporal spikes is also possible by sleep-depri-
vation and long-term recordings. It has been shown that spikes
that are recorded by foramen ovale electrodes in sleep stage NREM
2 will show up on surface EEG electrodes in sleep stage NREM3/4
(Clemens et al., 2003).

Sleep deprivation (SD) EEG is currently the diagnostic gold stan-
dard test after a normal routine EEG in suspected epilepsy and may
enable capturing spreading of IEDs from mesiotemporal structures.
The diagnostic yield of SD-EEG varies widely between studies and
comparison of studies are hampered by small sample sizes and dif-
ferent SD protocols. Most early studies on SD-EEG were done after
total sleep deprivation (TSD, defined as no sleep for 24 hours or
more). For example, Rowan and colleagues found a significantly
greater IED yield in EEGs after TSD compared with routine wake
and drug-induced sleep EEGs (Rowan et al., 1982). However, IEDs
were recorded only in 28% of their subjects after TSD. Degen and
colleagues found that IEDs or seizures were more likely to be acti-
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Table 1
Comparison of diagnostic yield of IEDs in mesiotemporal lobe epilepsy.
Paper (# patients) Diagnosis Surface NPE SpE
Goodin et al. (50) CP seizures 58% 97% Not performed
Sperling et al. (44) CP seizures 54% 57% 99%
Yim et al. (229) TLE 56% 76% Not performed

Three papers testing the added value of nasopharyngeal electrodes for detecting IEDs in mesiotemporal lobe epilepsy in comparison to surface EEG (including surface anterior
temporal and surface ear electrodes). NPE = nasopharyngeal electrodes. SpE = Sphenoidal electrodes. CP = complex partial. TLE = temporal lobe epilepsy.

A. Nasopharyngeal electrodes & epilepsy publications

Number

2005
2006 .
2007
2008
2021

B. Spenoidal electrodes & epilepsy publications

Number

2004

2005 E———— .
2006

2007

2002 EE——

2003

2001
2021

Fig. 1. Overview on the number of publications per year over time on A. Nasopharyngeal electrodes and epilepsy (Nnpg_tor = 18), and B. Sphenoidal electrodes and epilepsy
(NspE_tot = 178). The grey dotted line represents the 10 years average. Two peaks of popularity of the two types of electrodes separate in time can be observed.

vated by sleep or sleep deprivation in patients who had idiopathic
generalized epilepsy rather than focal epilepsy (Degen and Degen,
1991). Therefore, even after TSD the diagnostic yield of TSD in focal
temporal epilepsy appears low (Roupakiotis et al., 2000; Leach
et al.,, 2006). Recording an EEG with NPE may be an alternative
to sleep deprivation EEG if temporal lobe seizures are suspected.

In this era of shared decision-making between neurologist and
patient, the patients should be offered an informed choice on an
EEG after sleep deprivation or an EEG with NPE. We may require
a prospective study in which patients with suspected temporal
lobe epilepsy are offered either short term EEG with NPE or 24-
hours EEG recording or sleep deprivation EEG after an initial neg-
ative short-term surface EEG, to evaluate the diagnostic yield of
NPE within regular clinical practice.

This should include a rough cost-validation to accurately weight
the pros and cons of different methods. The global habituation to
nasopharyngeal swaps due to the COVID pandemic may have
resulted in a recent switch in preference by patients towards solv-
ing the diagnostic problem with a nasopharyngeal electrode, even
if this requires poking in their noses.
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