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Nerve ultrasound has gained prominence as a complementary
tool to electrophysiological tests in evaluating neuromuscular dis-
orders including immune-mediated neuropathies such as chronic
inflammatory demyelinating polyneuropathy (CIDP). In the recent
revised CIDP guidelines by the European Academy of Neurology/
Peripheral Nerve Society (EAN/PNS), the Task Force included sono-
graphic detection of enlarged nerves as a supporting criterion in
the diagnosis of CIDP (Van den Bergh et al., 2021). This is based
on numerous studies supporting the enlargement of nerves in up
to 90 % of patients with CIDP (Niu et al., 2023). However, CIDP is
not a homogeneous disease and as acknowledged in the current
guidelines, patients with CIDP have various clinical subtypes.
These include typical, distal, multifocal, focal, pure motor, and pure
sensory forms of CIDP, each with distinct clinical and electrophys-
iological characteristics. However, there have been few studies that
have explored the patterns of nerve enlargement on ultrasound in
the different CIDP subtypes.

In the current issue of Clinical Neurophysiology Practice, Yoshi-
kawa and colleagues conducted an ultrasound study of patients
with different CIDP subtypes, comparing them to another chronic
immune-mediated neuropathy, multifocal motor neuropathy
(MMN) (Yoshikawa et al., 2023). In this retrospective study, the
authors investigated 39 patients with chronic immune-mediated
neuropathies, comprising of 14 typical CIDP, 7 multifocal CIDP, 4
distal CIDP and 14 MMN. The study involved measuring the
cross-sectional areas (CSA) of the median and ulnar nerves at four
pre-defined sites (wrist, forearm, elbow and upper arm) and calcu-
lating the ratios at the wrist-to-forearm and elbow-to-upper arm,
referred to as wrist-to-forearm index (WFI) and elbow-to upper
arm index (EUI) respectively. In addition, the authors determined
the intranerve CSA variability (INCV) which represents the differ-
ence between the maximum and minimum CSA of each nerve.
Despite the small number of patients, the authors detected signif-
icant nerve enlargements at the intermediate or non-entrapment
nerve segments (forearm and midarm) of their multifocal CIDP
cohort. The number of patients studied is too small to draw firm
conclusions and may have contributed to the lack of correlation
with disease duration or treatment. Two of the seven patients
had higher CSA recordings that could be considered outliers. How-
ever, the authors acknowledged this limitation but postulated that
this might in fact be a characteristic of multifocal CIDP. Certainly,
their findings merit further study in larger cohorts. Correspond-
ingly, the WFI and EUI were significantly lower whereas the INCV
was significantly higher in multifocal CIDP compared to the other
CIDP subtypes and MMN. Others have reported similar findings
including regional, non-homogenous, and homogenous enlarge-
ment in CIDP patients (Grimm et al., 2016), as well as predomi-
nantly proximal and non-entrapment site nerve enlargement
(Jang et al., 2014).

Multifocal CIDP is considered a variant of CIDP that can be dis-
tinguished by a specific set of clinical features. It is characterised
by muscle weakness and sensory loss in a multifocal pattern, usu-
ally asymmetric with predominant upper limb involvement. The
electrophysiological findings in multifocal CIDP have typically
reported the presence of conduction block, primarily in the inter-
mediate nerve trunk. This is in contrast to typical CIDP, where
there is preferential involvement of distal nerve terminals and
nerve roots, often associated with anatomical deficiencies of the
blood-nerve barrier (Kuwabara et al., 2015). These findings could
be in keeping with the reported sonographic findings in the study
by Yoshikawa et al., which detected nerve enlargement at interme-
diate nerve segments, potentially correlating with conduction
block. However, the authors were not able to provide the corre-
sponding electrophysiological values, further limiting the conclu-
sions that could be drawn.

Importantly, Yoshikawa and colleagues were able to compare
their findings to ultrasound findings in patients with MMN, an
important differential diagnosis in this group of patients. The dis-
tribution of lesions observed in multifocal CIDP shares similarities
to those in MMN, despite the presumed differences in their under-
lying pathophysiology. In MMN, nerve ultrasound studies have
found that nerve enlargement does not necessarily correspond to
sites of conduction block (Beekman et al., 2005; Kerasnoudis
et al., 2014). Instead, focal nerve enlargement was detected at sites
without conduction block and also in nerves that were normal on
electrophysiological testing (Beekman et al., 2005). These findings
were in contrast to ultrasound findings in multifocal CIDP, where
focal nerve enlargement tended to be at the nerve trunk, although
not always correlating with electrophysiology (Grimm et al., 2016;
Goedee et al., 2017; Kerasnoudis et al., 2015).

There is merit in further studies to elucidate these contradictory
findings and gain a better understanding of the underlying patho-
physiology of the two conditions. In CIDP, the nerve enlargement
that is seen on ultrasound has been attributed to various patholog-
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ical processes, including nerve oedema, acute inflammation, Sch-
wann cell proliferation due to recurrent demyelination and
remyelination, and fibrotic changes in the interstitial tissue (Niu
et al., 2023). Conduction block can be a consequence of severe
demyelination but can also be due to dysfunction of voltage-gated
sodium channels in the nodal and paranodal regions. Whilst the
process of demyelination and remyelination contributes to
increased nerve CSA, dysfunction of ion channels typically does
not (Niu et al., 2023). This might explain the differences seen in
the ultrasound findings between the different subtypes of chronic
immune-mediated neuropathies.

The use of nerve CSA alone may not adequately capture the
non-homogenous nerve enlargement that is typical of inflamma-
tory neuropathies. There are other reported scoring systems that
might offer more robust evidence in these settings. This includes
internerve CSA variability (Padua et al., 2012), side-to-side differ-
ence ratio of the INCV (Kerasnoudis et al., 2013), nerve ultrasound
protocol (Kerasnoudis et al., 2016), homogeneity score and regio-
nal nerve enlargement index (Grimm et al., 2016). There are also
emerging ultrasound parameters that may be useful in assessing
disease activity such as nerve echogenicity, vascularity, elastogra-
phy and individual fascicle size.

There are also differences in the treatment responses between
CIDP subtypes (Kuwabara et al., 2015). In the study by Kuwabara
and colleagues, corticosteroids appear to have similar efficacy in
patients with typical CIDP and multifocal CIDP (83 % vs. 72 %).
However, the response to intravenous immunoglobulin (IVIG)
(87 % vs. 38 %) and plasmapheresis (81 % vs. 17 %) was notably
poorer in multifocal CIDP. The long-term outcome also differed
with typical CIDP patients exhibiting a remission rate of 55 % com-
pared to 33 % in multifocal CIDP patients. A high percentage (40 %)
of patients with multifocal CIDP also appeared to be severely dis-
abled. Thus, early recognition of the different CIDP subtypes is cru-
cial to avoid delays in instituting appropriate therapeutic
intervention. For this, nerve ultrasound appears to show promise
as an adjunct to clinical features and electrophysiology in differen-
tiating between the subtypes of CIDP.
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