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Introduction

Chronic inflammatory demyelinating polyneu-
ropathy (CIDP) is an immune-mediated inflam-
matory  polyneuropathy  characterized by
sensorimotor Or autonomic nerve involvement
and muscular weakness.»? Demyelination and
remyelination are pathological characteristics of
CIDP.? The CIDP is typically diagnosed based
on usual clinical signs combined with electro-
physiological evidence of demyelinating disease.*
Other auxiliary methods [e.g. lumbar puncture,
inflammatory Rasch-built overall disability scale
(I-RODS), CIDP disease activity status (CADS),
and muscle strength assessments] for the diagno-
sis and evaluation of the disease progression in
this domain are also available.>® However, the
onset of CIDP is insidious, and diagnosis is unre-
liable in the early stages of the disease and in cases
with clinically atypical presentation. Currently,
clinical, serological, and electrophysiological
CIDP characteristics are insufficiently sensitive to
provide accurate information on disease progres-
sion and treatment response.?’ In addition, elec-
tromyography is less helpful for disease monitoring
in CIDP patients with severe nerve injury because
waveforms are frequently not evoked, and clinical
scales have much more subjectivity in common.?
Therefore, objective and serially applicable non-
invasive biomarkers are urgently needed.

Magnetic resonance imaging (MRI) and ultra-
sound are both non-invasive neuropathy evalua-
tion technologies that have been recognized as
supporting diagnostic criteria in the European
Federation of Neurological Societies / Peripheral
Nerve Society guidelines.* Ultrasound is an easy
and inexpensive method to detect morphological
abnormalities in the brachial plexus nerve.
However, some limitations of ultrasound include
user dependence and the inability to assess nerves
at all sites, especially the proximal nerve roots of
the deep plexus that are often involved.®
Furthermore, magnetic resonance neurography
(MRN) not only allows imaging to clearly identify
deep nerves conspicuously and accurately locate
lesions but it also provides measurement of

microstructure and function of nerve tissue.
Diffusion tensor imaging (DTI), for example, as
nerve fiber biomarkers, improves the diagnostic
value of conventional MRI in peripheral neuropa-
thy.91! Before these neuroimaging techniques
can be used in clinical setting, it is crucial to be
compared to the ‘gold standard’ in terms of imag-
ing potential and association with clinical and
electrophysiological parameters. However, previ-
ous studies have primarily focused on morpho-
logical indicators, and the correlation between
multiparameter MRN, electrophysiological
parameters, and clinical scales has not been inves-
tigated systematically.

Therefore, this study aims to evaluate the rela-
tionships between multisequence MRN findings,
electrophysiology, and clinical characteristic,
such as the period between symptom onset and
study participation, cerebrospinal fluid (CSF)
protein content, muscle strength, CIDP scales of
activity and overall impairment, and electrophysi-
ological features in CIDP patients.

Materials and methods

This study was approved by the ethical review com-
mittee (No. IORG0003571) and was registered on
ClinicalTrials.gov  (ChiCTR1800016450). All
patients voluntarily signed a written informed con-
sent prior to inclusion in the study. The study was
conducted from March 2017 to November 2021.

Subjects

A total of 51 patients with CIDP were consecu-
tively recruited from the Neuromuscular Center
of our hospital. Their conditions were confirmed
to meet the European Federation of Neurological
Societies / Peripheral Nerve Society diagnostic
criteria by a neurologist.* Exclusion criteria
included (1) any contraindication to MRI and the
presence of severe renal insufficiency
(eGFR<30ml/min/1.73m?) and (2) patients
who were unable to undergo routine MRI exami-
nations or had poor images with severe artifacts.
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Clinical characteristics

Clinical data from electronic medical records were
collected, including age, sex, disease course, and
CSF protein. The I-RODS questionnaire scores,>
CADS scale,” and the UK Medical Research
Council (MRC) muscle strength scores!? were
documented before MRI scans individually by
two neurologists. I-RODS questionnaire scores
have proven to be an outcome measurement for
assessing activity restrictions and disability with
24-item levels ranging from easy to difficult (e.g.
‘Reading’ a newspaper/book is an easy event;
‘Running’ is a difficult event). The CADS scale
was proposed by the Guillain Barré syndrome
(GBS)/CIDP Foundation International Medical
Advisory Board to assess CIDP disease activity,
which graded from 1A to 5C (a total of 10 grades).
MRC muscle strength score was quantified from
grade 0 to grade 5 (a total of 13 grades). Any
assessment disagreements were settled by consen-
sus to reach a final conclusion.

Nerve conduction studies

Nerve conduction examinations on CIDP patients
were performed by a board-certified neurologist
using a Keypoint 4 electromyograph (Medtronic,
Denmark), with skin temperature of extremities
maintained at 32°C. The motor nerves (median,
ulnar, tibial, and common peroneal nerves) and
sensory nerves (median, ulnar, sural, and superfi-
cial peroneal nerves) were studied in detail. The
electrophysiological parameters include the motor
nerve conduction velocity (MCV), amplitude of
compound motor action potential (CMAP), dis-
tal motor latency (DML), sensory nerve conduc-
tion velocity (SCV), amplitude of sensory nerve
action potential (SNAP), and peak latency (PL).
If the response waveform in all the discovered
nerves can be elicited, the patient was assigned to
group A; otherwise, the patient with one or more
nerves failed to be elicited was in group B.

Multisequence MRN

MR protocol

A 3-T whole-body MR system (MAGNETOM
Trio, Siemens Healthcare) was used for the
MRN. The MRN protocol of the brachial and
lumbosacral (LS) plexus is based on previously
published literature,!® which includes volumetric
interpolated breath-hold examination, turbo

inversion recovery magnitude, sampling perfec-
tion with application-optimized contrasts using
different flip angle evolution sequences on the
coronal plane, and echo-planar-imaging-based
DTI sequence on the axial plane. A macrocyclic
contrast agent (Gadovist, Bayer Healthcare) was
injected intravenously at a dose of 0.1 ml/kg with
a flow rate of 1.5 ml/s. Finally, following gadolin-
ium injection, contrast-enhanced (ce)-volumetric
interpolated breath-hold examination and sam-
pling perfection with application-optimized con-
trasts using different flip angle evolution
sequences were applied. Detailed parameters are
provided in Supplementary table 1.

Image postprocessing and analysis

Postprocessing software of MRI data was pro-
vided by the MR system manufacturer (Syngo
MR Workspace, Siemens Healthcare) and refer-
ences to previously published literature.!?
Qualitative assessment of abnormal findings
(hypertrophy/ hypersignal/contrast enhancement)
of the brachial and LS plexus was evaluated by
two experienced radiologists. The final conclu-
sion was reached through consensus for any disa-
greements. The brachial (bilateral C5-C8) and
LS plexus (bilateral .4—S1) nerve roots were sub-
jected to a multiparameter quantitative analysis
that included nerve diameter, nerve-to-muscle
T2 signal intensity ratio (nT2), contrast-enhanced
ratio (CR), and DTI parameters. Using a differ-
ent flip angle evolution sequence, the diameter of
nerve roots was measured perpendicular to the
long axis of the maximum intensity projection
image of the sampling perfection with applica-
tion-optimized contrasts. The nT2 was obtained
by placing the region of interest (ROI) nerve roots
and calculated in relation to the adjacent muscles
on the turbo inversion recovery magnitude
sequence. The CR of nerve roots was determined
at the same location by coping the ROI between
the ce and non-ce volumetric interpolated breath-
hold examination sequences. The apparent diffu-
sion coefficient (ADC) and fractional anisotropy
(FA) values were calculated on the DTI by hand-
operated circular ROI at nerve roots. The final
averaged values were obtained by three repeated
measurements in each parameter. For diffusion
tensor tractography, a flip angle of 30° and an FA
threshold of 0.10 were employed. The schematic
diagrams of the multiparameter measurement
were depicted in Figures 1 and 2.
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Figure 1. MRN showed that diffuse hypertrophy of the LS plexus (a, b) and brachial plexus [f] nerve roots,
bundles, and branches with increased T2 signal intensity, accompanied by mild enhancement (d, e} in CIDP
patient. Schematic diagram showed the measurement of the diameter in the left ST nerve root (yellow line in
b), signal intensity of bilateral S1 nerve roots on TIRM sequence (circles in c], and on non-ce VIBE and ce VIBE

sequences, separately (circles in d, e).

= Tractography
4

‘l:_' T |

ADC map- FA map

Figure 2. Schematic diagram showed the measurement of the DTI
parameters, including FA and ADC values (circles in bilateral S1 nerve
roots). Diffusion tensor tractography showed thickened and distorted
discontinuous tracts in the LS plexus.

Statistical analysis

Statistical analysis was performed by IBM SPSS
statistical software version 25 (IBM corp.,
Armonk, NY, USA) and GraphPad prism 7.0

(San Diego, USA). Kolmogorov—Smirnov and
homogeneity variance tests were performed for
the quantitative data. Categorical variables were
summarized as frequencies and proportions. The
quantitative data of normal distribution were
expressed by mean * standard deviation (X *=S).
Median (M) and quartile (ql, q3) were expressed
in discontinuous variance or non-normal distrib-
uted data. The Bonferroni correction was used to
address multiple hypothesis testing. The differ-
ence of rates was calculated by adjusted chi-square
test between related two samples. Mann—Whitney
U test was used to assess the differences between
two independent samples. Paired-sample z-test
(normal distributed data) or Wilcoxon signed-
rank test was used to assess the differences between
two related samples. Pearson’s (normal distrib-
uted data) and Spearman’s correlation were per-
formed. Two-tailed p<0.05 was considered
statistically significant.

Results
Clinical features

A total of 51 CIDP patients were enrolled, with
14 females and 37 males, and a body mass index
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Figure 3. Non-elicited rate of the motor and sensory nerve conduction in lower extremities was significantly
higher than those of upper extremities (a, b). Non-elicited rate of the conduction velocity, latency, and
amplitude of action potential in sensory nerve conduction was significantly higher than those of motor nerve

conduction (c).

CMAP, compound muscle action potential; DML, distal motor latency; LE, lower extremities; MCV, motor conduction velocity;
MNC, motor nerve conduction; PL, peak latency; SCV, sensory nerve conduction velocity; SNAP, sensory nerve action
potential; SNC, sensory nerve conduction; UE, upper extremities.

*p < 0.05.
*xp < 0.001.

of 23.5*0.4kg/m?. Their average age was
49.3 £ 11.8years (ranged from 32 to 67years).
The mean age at the onset was 44.5 = 11.9years,
and the median course of disease at the time was
24 (8, 48)months. A total of 39 CIDP patients
had lumbar puncture, with the mean value of
CSF protein was 0.998 +0.71g/liter. Their
median score of the I-RODS questionnaires was
35.5 (27, 41), and the CADS scale was 8 (5, 9).
The median scores of MRC muscle strength were
11 (9, 12) for right lower limb, 10 (8, 12) for left
lower limb, 12 (10, 12) for right upper limb, and
12 (10, 12) for left upper limb, respectively.

Nerve conduction studies

A total of 51 patients were examined with 331
motor and 354 sensory nerves. Non-elicited rates
of motor nerves ranged 15.1-35.7% and sensory
nerves ranged 26.4—26.9%. Non-elicited rates of
each parameter, both in motor and sensory nerves
conduction, were significantly higher in the lower
extremities than in the upper extremities [p <0.001,
Figure 3(a) and (b)]. Non-elicited rates of the con-
duction velocity, latency and amplitude of action
potential in sensory nerve conductions were sig-
nificantly higher than those of motor nerve con-
ductions [p<<0.05, Figure 3(c)].

In motor nerve conduction, the amplitude of
CMAP and MCYV of all nerves in group B was

significantly lower than those in group A (p range,
0.002-0.041). The DML of the ulnar nerve was
significantly longer in group B than in group A
(p=0.002). See Supplementary table 2. In sen-
sory nerve conduction, the SCV of the sural and
ulnar nerves and amplitude SNAP of sural nerve
in group B were significantly lower than in group
A (p<0.01), while the PL in group B was longer
(p=0.008). See Supplementary table 3.

Image characteristics and analysis

A total of 47 CIDP patients underwent MR
examination. Two cases were excluded due to
MR contraindications and another MR images
of two cases were discarded because of severe
motion artifacts. The abnormal rate of the LS
plexus (76.6%, 36/47) was significantly higher
than brachial plexus (61.7%, 29/47) in CIDP
patients (k=4.0, p<0.05). Representative
hypertrophy with increased signal intensity and
enhancement were illustrated as seen in the LS
and brachial plexus of the CIDP patients
(Figures 1 and 2 and S. Fig.1). The FA values
of nerve roots in the LS plexus were signifi-
cantly lower than those in the brachial plexus,
while CR values in LS plexus were higher
(p<0.05, Table 1). There were no significant
differences between the LS and brachial plexus
never roots in the nT2 and ADC values
(p>0.05, Table 1).
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Table 1. Multiparameter for brachial and LS plexus.

Brachial plexus LS plexus p value
Diameter (mm) 5.11 (4.21, 5.94) 7.50 (6.33, 9.35) <0.000%***
nT2 4.275+1.81 3.970+1.54 0.053
CR 1.196 +0.21 1.331+0.23 <0.000****
FA 0.295 +0.08 0.279 +0.07 0.028*
ADC (10-3 mm?) 1.586 +0.27 1.628 +0.29 0.107

ADC, apparent diffusion coefficient; CR, contrast-enhanced ratio; FA, fractional anisotropy; LS, lumbosacral; nT2, nerve-to

muscle T2 signal intensity ratio.

The numbers in parentheses indicate the quartiles (q1, q3).
*p < 0.05.

*Hxkp <0.0001.
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Figure 4. The heatmap shows significant correlation coefficients

(r) between quantitative magnetic resonance multiparameters and
electrophysiological parameters.

ADC, apparent diffusion coefficient; CR, contrast-enhanced ratio; D, diameter; DML,
distal motor latency; FA, fractional anisotropy; L., lower extremities; MCV, motor
conduction velocity; nT2, nerve-to muscle T2 signal intensity ratio; PL, peak latency;
SCV, sensory nerve conduction velocity; SNAP, sensory nerve action potential; U.,

upper extremities.
*p < 0.05.
**p<0.01.

Correlations of electrophysiological and MRN
parameters

The MCV and DML of motor nerve conduction
have significantly moderate correlations with the
nerve diameter, nT2, FA, and ADC values,
respectively (all ps<0.05,|r| range, 0.45-0.64,
Figure 4). The CR value had significantly

moderate correlations with the SCV and PL of
sensory nerve conduction, and the ADC had
moderate correlations with the amplitude SNAP,
respectively (p<<0.05,|r| range, 0.45-0.63,
Figure 4).

Correlations of clinical characteristics and

MRN parameters

The FA value had significantly moderate negative
correlations between course duration (r=-0.624)
and CSF protein (r=-0.410) in patients with
CIDP, respectively [p<<0.05, Table 2 and Figure
5(a) and (b)].

There was a significantly mild positive correlation
between ADC value and CSF protein [r=0.343,
p»<<0.05, Table 2 and Figure 5(c)]. Only the CR
value had a significantly moderate negative cor-
relation with CADS scores (r’s=0.570, p<0.01,
Table 2). No significant correlation was found
between I-RODS questionnaire scores and mul-
tiparameter MRN (Table 2). MRC muscle
strength scores of all extremities had significantly
moderate positive correlations with correspond-
ing FA values, respectively, but no correlation
with rest MR parameters (r’s range, 0.410-0.493,
all ps<<0.05, Table 3 and S. Table 4).

Discussion

CIDP is mostly characterized by chronic progres-
sive and relapsing courses.? Clinical, electrophysi-
ological, and serological assessments may not be
sensitive enough to monitor disease activity at the
moment.%!3 The multiparametric MRN paradigm
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Table 2. Correlations of clinical characteristic and MRN parameters.

Course duration 1-RODS CSF protein CADS

r p value r p value r p value rs p value
D 0.154 0.336 0.083 0.620 0.150 0.396 -0.162 0.410
nT2 -0.096 0.558 0.216 0.200 0.246 0.167 0.055 0.786
CR -0.16 0.36 -0.294  0.097 -0.269 0.158 0.570 0.003**
FA -0.624 <0.000**** -0.107  0.542 -0.410 0.001** 0.025 0.908
ADC 0.106 0.531 -0.120  0.481 0.343 0.041* 0.092 0.664

ADC, apparent diffusion coefficient; CADs, CIDP disease activity status; CR, contrast-enhanced ratio; CSF, cerebrospinal
fluid; D, diameter; FA, fractional anisotropy; I-RODS, inflammatory Rasch-built overall disability scale; nT2, nerve-to
muscle T2 signal intensity ratio; r, Pearson correlation coefficient; r's, Spearman correlation coefficient.

*p < 0.05.
**p < 0.01
*kxxp) < 0.0001.

@) (b) ©
: = 0,624 0.5 =-0.410** 2.47 r=0.343*
0.4- 2.2+ °
& .
2.0
0.3 F b b o .
= od . g 184* ¢
0.2 ® e J < ¢
L) 1.6+ ° [
o o .
017 14{ e%) o °
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duration (w)

CSF-protein (g/L)

CSF-protein (g/L)

Figure 5. Pearson correlation shows that FA value has significantly moderate negative correlations between
(a) disease course and (b) CSF protein, respectively (p <0.05). There was a slight significantly positive

correlation between (c) ADC value and CSF protein.

ADC, apparent diffusion coefficient; CSF, cerebrospinal fluid; FA, fractional anisotropy.

*p<0.05.
**xp<0.01.
*exkp < 0.0001.

is non-invasiveness and repeatable approach,
allowing for measurements of architectural con-
figuration and microstructural properties in deep
plexus and nerve trunks in extremities. Only histo-
logical examinations provide reliable evidence of
disease activity and parameter abnormalities,
while sural nerve biopsy is both difficult and inva-
sive, and it is not feasible in deep nerve trunks.!%15
Considering fibers from the plexus nerve root con-
tributes to the creation of peripheral nerves
extremities, and alterations of the plexus nerve
roots may indicate an impairment in nerve

conduction function in both motor and sensory
nerves of the extremities.!® In this study, electro-
physiology suggests that nerve injuries in the lower
extremities were more severe than upper extremi-
ties, which is consistent with MRN findings. The
degree of nerve injury was greater in patients with-
out elicited waveform, making monitoring and
prognosis difficult in those patients. Furthermore,
there were significant correlations among mor-
phological and microstructural indices of plexus
nerve roots in multiparameter MRN, electrophys-
iological parameters, and clinical characteristics
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Table 3. Correlations of MRC strength scores and MRN parameters.
Brachial plexus LS plexus
rs p value r's p value
Left UE 0.493 0.017* Left LE 0.440 0.041*
Right UE 0.410 0.021* Right LE 0.470 0.038*

LE, lower extremity; r's, Spearman correlation coefficient; UE,

*p < 0.05.

upper extremity.

(disease duration, CSF protein, MRC muscle
strength, and CADS scale scores) except I-lRODS
questionnaire scores.

Latency and conduction velocity are well known
electrophysiological parameters in demyelinating
neuropathy. Nerve size, such as diameter or cross-
sectional area, is now the most commonly used
metric in MRI or ultrasound in correlation studies,
while a few studies have been reported correlations
between the nT2 value and electrophysiologic
parameters.17-19 We found that larger diameter and
nT?2 value were correlated with lower MCV and
longer DML but not with amplitude of CMAP,
implying that nerve size and nT?2 value were corre-
lated with more demyelination rather than axonal
injury. That results could have been corroborated,
and the part of nerve size was consistent with
the findings from nerve ultrasound studies.!®
Hypertrophy with increased signal of peripheral
nerves was mainly attributed by the proliferation of
Schwann cell and the edema in the endoneurium,
which resulted in repeated demyelination and
regeneration of myelin sheath in CIDP.2° Moreover,
the increased T2 signal in nerve tissues was caused
by pathologic processes with the interstitial edema,
increased myelin membranes or macromolecules
by remyelination, rather than an increase in free
water.21:22 However, regarding clinical characteris-
tics (course, CSF protein, MRC muscle strength,
I-RODS, and CADS scale scores), we did not find
any significant correlation with diameters or nT?2
values, which was in line with previous stud-
ies.17:19:22 Moreover, nerve size and nT2 value have
been reported to be insensitive to disease prognosis
in previous literature?3 that may be down to the fact
that it serves as morphological indices of nerves,
probably not changing markedly over time or in the
early stages of disease.

As mentioned before, DTT is a non-invasive func-
tional MR for peripheral nerves that portrays the

microstructural integrity of nervous tissue.?* FA
is a biomarker of nerve fiber integrity and is the
most commonly used DTI parameter. The ADC
value reflects the diffusion degree of molecules in
each voxel and can be used as an indirect indica-
tor to assess the size of diffusion barriers, such as
cell membranes or myelin sheaths. Nerves inflam-
mation, edema, or injury can result in decreased
FA and increased ADC values.?526 However, the
association of DTI with electrophysiological
parameters is a contentious issue. A study
reported a lack of a significant correlation,® while
others reported significant correlations between
DTI parameters and electrophysiological param-
eters.2’29 In this study, we found that microstruc-
tural parameters derived by DTT correlated with
electrophysiological parameters of demyelinating
neuropathy. That is, FA was positively associated
with MCV, while negatively associated with
DML, and the ADC tended to be in the opposite
direction as the FA, as predicted by theory.
Furthermore, DTT parameters were not found to
be associated with CMAP amplitude, as an elec-
trophysiological marker of axonal neuropathy,
which was consistent with previous studies in
peripheral neuropathy.27-2° However, it also has
been reported that FA was positively correlated
with CMAP amplitude in a study with small sam-
ple size.?8 The possibility for this discrepancy is
that the severity of affiliated patients varies, or
that a bias develops in a limited sample.

Gadolinium enhancement of spinal roots and
cauda equina on MRI is hypothesized to be caused
by increased permeability or destruction of blood
nerve barrier, may work by signaling the presence
of an inflammatory process, as seen in CIDP.30:31
CR was used as an MR biomarker for detecting
the permeability of blood nerve barrier, and
greater CR associated with more severely impaired
blood nerve barrier integrity.1%32 Present studies
focusing on correlation between the permeability
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of blood nerve barrier and electrophysiological
parameters are rare. Our study provides, for the
first time, evidence of correlations between the
CR value and demyelinating parameters of sensory
nerve conduction that is SCV and PL rather than
motor conduction in our cohort. However, there
was a lack of understanding of molecular basis that
needs to be addressed further. The one possibility
is that the CR represents specific pathophysiologi-
cal changes that would serve as a complementary
MRI parameter to DTT and morphological index.
Given that CIDP is primarily a demyelinating dis-
ease,’ these findings supported the current hypoth-
esis that multiparameter-MRN could serve as
specific biomarkers of demyelinating neuropathy.

In this study, DTI parameters and CR correlated
well with clinical characteristics, but not with mor-
phological features, such as nerve diameter and
nT2. Therefore, DTI and CR seem to be more
robust biomarkers, which might be attributed to
their greater sensitivity to neural function and
microstructure. We found that patients with lower
FA and higher ADC values of the nerve roots had
a moderate trend toward a higher CSF protein and
a longer disease duration. CSF protein has been
reported to be positively associated with the sever-
ity of CIDP;33:34 it might be proposed for FA rep-
resenting the severity of CIDP over time since
lumbar puncture is an invasive procedure that does
not allow for frequent examination. FA of the
plexus nerve roots was found to be positively
related to MRC muscular strength of the ipsilateral
extremities. However, we did not find a link
between changes in multiparameter-MRN and
I-RODS scores in CIDP patients. Previous studies
have reported a moderate negative correlation
between FA and the inflammatory neuropathy
cause and treatment scale and the neuropathy
impairment score.??3> However, this score was not
implemented in our study because the I-RODS
scale has been proved to be more appropriate for
inflammatory neuropathy with more sensitive to
clinical changes.3® In addition, CADS, as a meas-
ure of assessing CIDP activity, relates the determi-
nation of disease activity to treatment status.® To
the best of our knowledge, we are the first to dis-
cover that CR has a positive association with
CADS, indicating that it might be used as a bio-
marker to monitor disease activity, although fur-
ther studies with larger sample size are required.

According to the results of this study, FA and CR
values could be used as potential markers in the

management of prognosis for the patients of
CIDP, which would contribute to further studies
into disease progression and developed technolo-
gies for monitoring the efficacy of new therapies.
It will most likely be useful in severe cases of neu-
ropathy and in the patients who are unable to per-
form electromyography (EMG), such as those
with bleeding tendencies and fainting needles.

Limitations

Our study has several limitations. First, given the
disease’s low incidence, the sample size was inad-
equate. Second, our patient population was not
completely representative as it mainly comprised
moderate and severe affected patients, with no
variant CIDP included. The third issue is a lack
of histology confirmation, which is difficult to
execute biopsies on all patients with neuritis.
Finally, we did not examine other neuropathies
with mimics of CIDP, so that lack of disease con-
trols that documented morphological and micro-
structure alterations of peripheral nerves cannot
be declared as specific to CIDP. Future study
will further expand our patient cohort and dis-
ease types. Also, longitudinal studies are still
needed to include any of these parameters or
other indicators, such as radial and axial diffusiv-
ity, and their correlations change over time in the
future.

Conclusion

In CIDP, MRI-derived multiparameter validated
quantitative biomarkers of myelin sheath integ-
rity. DTI parameters and CR had a stronger cor-
relation with clinical characteristics than
morphological parameters (nerve diameter and
nT2). Therefore, we believe that estimating these
quantitative parameters will be the future func-
tion of MRN in treatment monitoring or predic-
tion of CIDP patients. Multisequence MRN may
be especially useful in situations with confusing
electrophysiological findings or in severe cases of
neuropathy, where the waveform may not be
retrieved, making stratification and monitoring
problematic in those patients.

Multisequence MRN could be an objective and
useful tool for quantifying and monitoring sub-
clinical or severe damage of peripheral nerves in
patients with CIDP. It may be more helpful to
doctors in non-specialized hospitals due to not
sensitive to an uncommon disease.
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