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ABSTRACT
Introduction: There are many phenotypic variants of chronic inflammatory demyelinating 

polyneuropathy.
Case report: We report a rare case of the distal phenotype of chronic inflammatory demyelinating 

polyneuropathy with a subacute onset and rapidly progressive course. A 58-year-old male had distal, 
symmetric, predominantly motor impairment without ataxia and tremor. After a three-month duration 
of the disease, the patient had already complete paresis of the feet with absence of compound muscle action 
potentials (CMAPs) over the feet and lower leg muscles, but preserved proprioception and sural sensory 
nerve action potential. Cerebrospinal fluid protein level was elevated to 3.4 g/L. Demyelinating neuropathy 
was predominantly in the proximal segment of the nerves. Low amplitude of CMAPs was recorded hardly 
over the vastus medialis and rectus femoris muscles, while weakness and atrophy in these muscles were not. 
The patient was refractory to treatment. He died three years after disease onset. 

Conclusion: We described a new clinical-electrophysiological phenomenon, which was characterized as a 
decrease in the evoked electrical excitability at the femoral nerve stimulation site (decreased CMAP), while 
the natural physiological conduction of the impulse from the motor neuron to the muscle was not blocked 
(preserved muscle strength). 

Keywords: chronic inflammatory demyelinating polyneuropathy, nerve conduction studies, 
unexcitability, femoral nerve, nodo-paranodopathy.
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Abbreviations:
Casp1=Contactin-associated protein-1
CB=Conduction block
CIDP=Chronic inflammatory demyelinating 
polyneuropathy
CMAP=Compound muscle action potentials
CSF=Cerebrospinal fluid
CV=Conduction velocity

INTRODUCTION

Chronic inflammatory demyelinating 
polyneuropathy (CIDP) is a hetero-
geneous disorder having a wide cli-
nical range and is characterized by 
demyelination that can involve the 

distal nerve terminals, intermediate and proxi-
mal nerve segments, and nerve roots (1, 2). 
There are many phenotypic variants of CIDP 
(1, 3, 4). While typical CIDP is characterized by 
proximal and distal involvement, the distal ac-
quired demyelinating symmetric neuropathy 
phenotype is restricted to a distal, symmetrical 
distribution with predominantly sensory symp-
toms  and slowly progressive course (5, 6). In ad-
dition, in the last two decades, the nodal region 
has been recognized as a possible site of the spe-
cific autoimmune attack in peripheral neuropa-
thies (7-10).

Here we report a rare case from a clinical and 
neurophysiological point of view when the distal 
phenotype of CIDP had a subacute onset and ra-
pidly progressive course. Predominantly distal 
motor axonal involvement was accompanied by 
reduced conduction predominantly at the proxi-
mal segment of the peripheral nerves and was 
asso ciated with a decrease in the electrical exci-
tability of the femoral nerves. Similar findings have 
not been reported in the medical literature. q 

CASE REPORT

A 58-year-old male had a subacute onset 
(three-month duration), rapidly progressive, 

predominantly distal, symmetric, mainly motor 
impairment without ataxia and tremor. Com-
plaints about the sensation of cold feet and pain 
in his legs as well as difficulty walking appeared 
after a respiratory infection. He did not have a 
family history of peripheral neuropathy or other 
neuromuscular disorders. He had a history of 

duodenal ulcer disease. Clinical examination did 
not reveal any pathological findings. Mental sta-
tus and cranial nerve examinations were normal. 
The patient walked with crutches (steppage gait). 
Neurological examination revealed complete 
paralysis of the feet and muscle atrophy in the 
lower legs. The proximal muscles of the lower 
extremities and all muscles of the upper extremi-
ties were spared. Pinprick hyperalgesia was pre-
sented on the lower third of the legs, intensifying 
distally. Hyperpathia as radiating sensation 
(spreading pain to the sides) after the pinprick 
was not present. Tendon reflexes at the ankles 
and knees were absent. Proprioception was 
spared. There were no symptoms or signs of au-
tonomic dysfunction. 

No recordable compound muscle action po-
tentials (CMAPs) could be obtained with stimula-
tion of the fibular and tibial nerves on both sides 
(recording muscles: extensor digitorum brevis, 
abductor hallucis, tibialis anterior, and gastrocne-
mius), but sensory nerve action potential (SNAP) 
was obtained from the left sural nerve (Table 1). 
Attention should be paid to a pronounced de-
crease in CMAP amplitude in the femoral nerves 
and a significant prolongation of the conduction 
time. However, there was no weakness and atro-
phy in the quadriceps femoris muscles, and the 
electric current power and pulse duration were 
the maximum possible (100 mA and 1.0 ms). The 
median nerve conduction velocity (CV) was de-
creased predominantly in the upper arm segment 
(elbow – Erb`s point). The distal/proximal CVs ra-
tio was 1.4 (reference mean±SD: 0.91±0.07, 
n=35). Neither conduction block (CB) nor tem-
poral dispersion was observed. Routine laboratory 
studies showed no abnormalities. Cerebrospinal 
fluid (CSF) protein level was elevated to 3.4 g/L 
(range 0.15–0.45 g/L), whereas cell count was 
normal. M-protein was not identified by serum 
protein electrophoresis. Plasma protein fractions 
were normal. Brain MRI and skeletal survey 
showed no abnormalities. 

Six months after the onset of neurological 
symptoms, weakness appeared in the hand mus-
cles, and 58.2% CMAP area decay between el-
bow and Erb's point stimulation sites in the medi-
an nerve was determined. The patient's condition 
worsened despite the administered treatment 
(plasma exchange, prednisolone, methylpredni-
solone, azathioprine, or cyclophosphamide). On 
the 10th month, mild muscle atrophy in both hand 
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muscles was noticed. CSF protein content de-
creased to 2.7 g/L. Femoral nerve CMAP ampli-
tude was gradually reduced (Table 1), but neither 
weakness nor muscle atrophy of quadriceps 
femo ris muscles was detected, and the amplitude 
of surface electromyogram over the rectus femoris 
muscle was normal during maximal volitional ef-
fort (Figure 1). Subsequently, the patient refused 
NCSs due to painful stimulation of the femoral 
nerve. Comparison between the CVs in the distal 
(wrist to the second digit) and more proximal seg-
ments (forearm) of the median sensory nerve 
showed significantly slower conduction in the fore-

arm segment. The distal/proximal CVs ratio was 
1.24 (reference mean±SD: 0.91±0.08, n=29).

On the 15th month, bilateral muscle atrophy of 
the forearms was detected. Muscle strength was 
grade 2 in the flexor muscles and grade 1 in the 
hand extensor muscles and his steppage gait per-
sisted. Pinprick sensation was decreased below the 
elbows and low shins. After administration of intra-
venous immunoglobulin, there was a slight im-
provement in strength by 0.5 points. Three months 
after that, he moved with crutches or a wheelchair. 
However, proximal strength in his leg remained 
relatively normal (grade 4-4.5). CSF protein con-
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TABLE 1. Results 
of serial nerve 
conduction studies 
at different times 
in relation to 
symptom onset
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tent was decreased to 2.02 g/L. CSF pheresis was 
performed. The patient's condition worsened de-
spite the administered treatment. Regretfully, he 
was lost to follow-up. Retrospectively, information 
was obtained by telephone contact by his wife. 
He died unexpectedly in his sleep three years 
later after symptom presentation. An autopsy was 
not performed. q

DISCUSSION

Our patient's disease was initially considered 
as subacute form Guillain-Barré syndrome 

due to an aggressive onset, but the follow-up es-
tablished a diagnosis of the distal phenotype of 

CIDP, and the clinical course was classified as 
rapidly progressive. Motor function impairment 
was the primary cause of clinical disability. Al-
ready after three-month duration of disease, the 
patient had complete paresis of the feet with ab-
sence of CMAP over the feet and lower leg mus-
cles, but he had preserved proprioception and 
sural sensory nerve action potential. NCSs had 
shown a demyelinating neuropathy predomi-
nantly in the proximal segment of the nerves 
with axonal loss of fibers, innervating distal mus-
cles (the absent CMAPs of the fibular and tibial 
nerves). The absence of responses could be due 
to a combination of primary demyelination and 
secondary axonal loss or nodo-paranodopathy. 
Previous studies demonstrated that the acute-
subacute progressive course was associated with 
the clinical features of a predominantly disabling 
motor polyneuropathy, electrophysiological evi-
dence of denervation and axonal neuropathy, 
and with autoantibodies against paranodal pro-
teins. In particular, patients with anti-CNTN1 or 
anti-Caspr1 IgG4 antibodies showed the highest 
disability at onset (7-10).

The most unique finding was that low ampli-
tude of CMAPs was recorded hardly over the vas-
tus medialis and rectus femoris muscles in the ab-
sence of weakness and atrophy in these muscles. 
The cause of a decrease in the amplitude of CMAPs 
can be related to the CB below the site of stimula-
tion, including the distal nerve terminals or axonal 
loss. However, CB reflects focal demyelination of 
motor fibers or disorganization of sodium channels 
and myelin detachment (nodo-paranodopathy), 
resulting in muscle weakness. The axonal loss re-
flects axonal degeneration of motor fibers, resulting 
in muscle weakness and atrophy. Another reason 
for the decrease in CMAP can be insufficient elec-
trical stimulation of the femoral nerve. However, 
we used the greatest possible stimulation and re-
peated femoral NCSs many times at each hospital 
admission. Thus, a technical explanation of re-
duced electrical excitability can be ruled out. 
Therefore, this unusual phenomenon can be inter-
preted as a decrease in the electrical excitability of 
the femoral nerves. It was characterized as a de-
crease in the evoked electrical excitability at the 
nerve stimulation site (decreased CMAP), while the 
natural physiological conduction of the impulse 
from the motor neuron to the muscle was not 
blocked (preserved muscle strength). The mecha-
nism of impaired excitability is not clear, but it dif-
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FIGURE 1. Compound muscle action potentials (1) recorded over 
vastus medialis (A, B) and rectus femoris (C, D) obtained by electric 
stimulation femoral nerves in the 58-year-old patient (A, C) and a 
58-year-old healthy male (B, D). Note calibration is 0.1 mV per division 
for the patient and 5.0 mV for the healthy subject. Bottom recording  
(2) is surface electromyogram. Note calibration is 0.5 mV per division 
for the patient and healthy subject.



711Maedica
  

A Journal of Clinical Medicine, Volume 16, No. 4, 2021

fers from the reversible conduction failure which 
has been described in several subtypes of 
Guillain–Barré neuropathy. It is now well esta-
blished that mammalian Na+ currents display 
striking diversity, suggesting the presence of nume-
rous types of Na+ channels and may provide a ba-
sis for selective pathology of peripheral nerves. In 
addition, Na+ channels are present in both axons 
and associated glial cells and may constitute "shared 
epitopes" (11). It was shown that partial inactivation 
of the Na+ channels by intravenous infusion of li-
docaine in humans reduced the CV without CB, 
possibly by increasing the rise time of the action 
potential and the internodal conduction time (12).

Reduced peripheral nerve excitability has been 
described in many chronic polyneuropathies using 
nerve excitability techniques (13). As a rule, there 
was a weakness of the muscles innervated by the 
damaged nerves in this condition. However, sub-
clinical motor nerve excitability was reported in 
typical Miller Fisher syndrome with preserved limb 
strength and CV using CMAP scanning technique 
(14). The authors suggested that reduced motor 
nerve excitability might represent an initial step in 
nerve dysfunction, a process that results in muscle 
weakness only when a critical proportion of nerve 
fibers become inexcitable, as it was found in pa-
tients with Guillain-Barré syndrome. It is known 
that the excitability of motor axons is physiologi-
cally lower than the same one of sensory axons 
(15). We have recently described a patient with 
monoclonal gammopathy of undetermined signifi-
cance who had a decrease in evoked electrical ex-
citability in the distal segments of the peripheral 
nerves with severe demyelination (prolongation of 
tibial distal motor latency up to 86.5 ms) (16). The 
distal CMAP areas were considerably lower com-
pared to the proximal CMAP areas. In this condi-
tion, the proximal impulse was not blocked at the 
distal segment. In addition, a dissociation between 
the pronounced degree of neurophysiological 
changes and preserved muscle strength was no-
ticed (16, 17). 

Another characteristic feature of this case was 
the "predominantly proximal" pattern of demyelin-
ating peripheral nerve damage. CVs along the mo-
tor and sensory fibers of the median nerve in the 
more proximal segments were always lower than in 
the distal ones. F-wave latencies were significantly 
prolonged, but the distal motor latencies were mar-
ginally abnormal. In addition, six months after the 
onset of neurological symptoms, CMAP decay on 

the "elbow – Erb's point" segment was revealed. In 
connection with the non-excitability of the femoral 
nerve, the question arises whether this is CB due to 
focal demyelination or CMAP decay due to a de-
crease in the electrical excitability of the median 
nerve. It has been previously shown that CV and 
amplitude decay were not consistently related to 
muscle strength (2). It was revealed that the “inter-
mediate” patients (terminal latency index was 
0.41; similar to our patient) whose conduction 
slowing was predominant in the forearm segments 
were relatively refractory to treatment with steroids 
or plasmapheresis and tended to have chronic pro-
gressive or stable courses (1). In contrast, patients 
with the “distal” motor pattern had a better re-
sponse to corticosteroid treatment and showed a 
monophasic remitting course. 

Thus, on the one hand there was a primary de-
myelinating proximal nerve damage pattern with 
preservation of the proximal muscle strength, and 
on the other hand there was a pronounced axonal 
damage to the fibers innervating the distal muscles. 
Such selective damage to individual fibers was 
probably possible at the proximal level of periphe-
ral nerves and spinal roots. A combination of the 
autopsy, MRI and ultrasound studies have demon-
strated that lesions in CIDP occurred predominant-
ly in the spinal roots, proximal nerve trunks, and 
major plexuses (8). Exclusive binding to ventral but 
not dorsal roots has recently been described in a 
passive transfer rat model with autoantibodies 
against contactin-1 (18). 

Overall, the clinical picture of our patient very 
much resembled the symptoms described in pa-
tients with autoantibodies against paranodal pro-
teins especially against contactin-associated pro-
tein-1 (Casp1): acute onset of the severe motor 
more than sensory neuropathy; distal damage 
more than proximal (proximal muscle strength was 
spared during the observation period); poor res-
ponse to intravenous immunoglobulin and cortico-
steroids; demyelinating features with early axonal 
involvement (7-10). Pain has been identified in pa-
tients with antibodies to Casp1 (8), but it was not 
the predominant finding in our patient. So far, in-
formation on this rare condition is limited, as only a 
few patients have been identified with autoanti-
bodies against Caspr in CIDP (8-10). Patients with 
antibodies to neurofascin 155 had a severe, pre-
dominantly distal, motor neuropathy with ataxia 
and low-frequency postural and intention tremor 
(9). The absence of nodal/paranodal proteins de-
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termined potassium channel disorganization, my-
elin detachment at the paranode, and a decrease 
in nerve CVs due to an increase in paranodal ca-
pacitance secondary to misplacement of a potassi-
um channel in knockout mice (19, 20). Patients 
with antibodies targeting the contactin-1, Caspr1, 
and neurofascin 155 generally had a poor response 
to intravenous immunoglobulin, but a very good 
one to rituximab (9, 10). However, this treatment 
was not used in our case. q

CONCLUSION

This case study presented a new, not previ-
ously described in the literature, clinical-electro-
physiological phenomenon which was charac-

terized as a decrease in the evoked electrical 
excitability at the femoral nerve stimulation site 
(decreased CMAP), while the natural physiologi-
cal conduction of the impulse from the motor 
neuron to the muscle was not blocked (pre-
served muscle strength). The present study 
broadens current knowledge about the pheno-
typic spectrum of CIDP and provides important 
novel insights regarding its pathophysiology. Fur-
ther investigation is needed to confirm our ob-
servations. q

Conflicts of interest: none declared.
Financial support: none declared.
Acknowledgments: We thank Alexey Rogach 

for his technical support.

Distal Neuropathy aND DecreaseD electrical excitability

1. Kuwabara S, Ogawara K, Misawa S,  
et al. Distribution patterns of 
demyelination correlate with clinical 
profiles in chronic inflammatory 
demyelinating polyneuropathy.  
J Neurol, Neurosurg Psychiatry  
2002;72:37-42.

2. Harbo T, Andersen H, Jakobsen J. 
Length-dependent weakness and 
electrophysiological signs of secondary 
axonal loss in chronic inflammatory 
demyelinating polyradiculoneuropathy. 
Muscle Nerve 2008;38:1036-1045.

3. Ponomarev VV, Antonov IP,  
Antonenko AI, et al. Central nervous 
system damage in inflammatory 
demyelinating polyneuropathies.  
Zh Nevrol Psikhiatr Im S S Korsakova 
2002;102:17-19.

4. Lupescu I-C, Dulamea AO.  
Predominant Upper Limb Chronic 
Demyelinating Polyneuropathy 
Associated with HBV Infection.  
Maedica (Bucur) 2017;12:286-288.

5.	 Katz	JS,	Saperstein	DS,	Gronseth	G,	 
et al. Distal acquired demyelinating 
symmetric neuropathy.  
Neurology 2000;54:615-620.

6. Mygland A, Monstad P.  
Chronic acquired demyelinating 
symmetric polyneuropathy classified by 
pattern of weakness.  
Arch Neurol 2003;60:260-264. 

7. Querol L, Nogales-Gadea G,  
Rojas-Garcia R, et al. Antibodies to 

contactin-1 in chronic inflammatory 
demyelinating polyneuropathy.  
Ann Neurol 2013;73:370-380. 

8.	 Doppler	K,	Appeltshauser	L,	 
Villmann C, et al. Auto-antibodies to 
contactin-associated protein 1 (Caspr) in 
two patients with painful inflammatory 
neuropathy.  
Brain 2016;139:2617-2630.

9. Cortese A, Lombardi R, Briani C, et al. 
Antibodies to neurofascin, contactin-1, 
and contactin-associated protein 1 in 
CIDP: Clinical relevance of IgG isotype. 
Neurol Neuroimmunol Neuroinflamm 
2020;7:e639.

10.	 Pascual-Goñi	E,	Fehmi	J,	Lleixà	C,	et	al. 
Antibodies to the Caspr1/contactin-1 
complex in chronic inflammatory 
demyelinating polyradiculoneuropathy. 
Brain 2021;144:1183-1196.

11.	 Waxman	SG. Sodium channel blockade 
by antibodies: A new mechanism of 
neurological disease?  
Ann Neurol 1995;37:421-423.

12. Yokota T, Saito Y, Miyatake T. Conduction 
slowing without conduction block of 
compound muscle and nerve action 
potentials due to sodium channel block.  
J Neurol Sci 1994;124:220-224.

13. Kiernan MC, Bostock H, Park SB, et al. 
Measurement of axonal excitability: 
Consensus guidelines.  
Clin Neurophysiol 2020;131:308-323.

14.	 Drenthen	J,	Maathuis	EM,	Visser	GH,	 
et al. Limb motor nerve dysfunction in 

Miller Fisher syndrome.  
J Peripher Nerv Syst 2013;18:25-29.

15. Burke D, Kierman MC, Bostock H. 
Excitability of human axons.  
Clin Neurophysiol 2001;112:1575-1585.

16.	 Khodulev	VI,	Kabaeva	KN,	 
Stepanova JI, et al. Severe paraproteinemic 
demyelinating neuropathy with impaired 
excitability of the distal segments of the 
peripheral nerves.  
J Clin Neuromuscul Dis 2021;23:43-48.

17. Ellie E, Vital A, Steck A, et al. 
Neuropathy associated with "benign" 
anti-myelin-associated glycoprotein IgM 
gammopathy: Clinical, immunological, 
neurophysiological pathological findings 
and response to treatment in 33 cases.  
J Neurol 1996;243:34-43. 

18.	 Manso	C,	Querol	L,	Mekaouche	M,	 
et al. Contactin-1 IgG4 antibodies  
cause paranode dismantling and 
conduction defects.  
Brain 2016;139:1700-1712.

19.	 Sun	X,	Takagishi	Y,	Okabe	E,	et	al.  
A novel Caspr mutation causes the 
shambling mouse phenotype by 
disrupting axoglial interactions of 
myelinated nerves.  
J Neuropathol Exp Neurol  
2009;68:1207-1218.

20. Boyle MET, Berglund EO, Murai KK,  
et al. Contactin orchestrates assembly of 
the septate-like junctions at the paranode 
in myelinated peripheral nerve.  
Neuron 2001;30:385-397.

References


