
Introduction 

Chronic inflammatory demyelinating polyradiculoneuropathy 

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is an acquired, im-
mune-mediated condition. It is a symmetric, motor-predominant neuropathy that results in both 
proximal and distal limb muscle weakness and is characterized by electrodiagnostic or pathologic 
features of demyelination. CIDP is a treatable disease that is known to be rare in the pediatric 
population. This case report describes a 12-year-old female who presented with gait disturbance 
and progressive upper and lower limb weakness. The electrophysiologic findings were compati-
ble with demyelinating polyneuropathy. Combined with the clinical features, the diagnosis of 
CIDP was made and treatment was administered. The first-line immunomodulatory treatment 
seemed to be effective, as shown by improvements in electrophysiologic and clinical parameters, 
but the relapsing-remitting clinical course required additional immunomodulatory treatment. 
Herein, we describe the patient’s clinical and electrophysiologic course according to the treat-
ment. 
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(CIDP) is a progressive, symmetric and motor-predominant 
neuropathy that results in both proximal and distal muscle weak-
ness in the limbs. Although CIDP was initially documented by 
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Dyck and Tracy in 1975, its pathogenesis is still poorly under-
stood, except about autoreactive T-cells which are known to play 
a dominant role in CIDP [1]. Inflammatory responses are trig-
gered in motor and sensory nerves which cause damage to 
Schwann cells and myelin sheath surrounding axons [2]. 

CIDP is a rare disease entity with prevalence ranging from 4.8 
to 8.9 cases per 100,000 persons. CIDP can occur at any age, even 
in early childhood and its prevalence among children is estimated 
to be 0.5 cases per 100,000 persons [3]. According to previous 
cases, juvenile-onset CIDP has more rapid onset and relaps-
ing-remitting disease course, but more favorable long-term out-
come than adult-onset CIDP. Several cases of juvenile-onset 
CIDP has been published in the literature, however, due to the 
rarity of juvenile-onset CIDP, only few cases were reported in 
Korea.  

Although the European Federation of Neurological Societies/
Peripheral Nerve Society (EFNS/PNS) consensus guideline for 
CIDP diagnosis is known to be most sensitive, the diagnosis of 
CIDP is often conflicting due to its wide spectrum of disease [4]. 
Intravenous immunoglobulin (IVIG), corticosteroids, and plas-
mapheresis are often considered as major treatment and also ap-
ply to the juvenile-onset CIDP. Juvenile CIDP shows superior 
response to the treatments, but a substantial proportion remains 
as refractory CIDP. In this case report, we described clinical and 
electrophysiological changes of a 12-year-old female who showed 
relapsing-remitting symptoms of CIDP and briefly reviewed ju-
venile-onset CIDP in the viewpoint of rehabilitation. 

Case Report 

A previously healthy 12-year-old girl was presented with a 
6-month duration of progressive bilateral lower extremities 
weakness and gait disturbance. She did not take any medical 
treatment at the beginning of the symptom. However, 5 months 
after the symptom onset, symptom aggravated, and she started 
to have difficulty in walking. She was initially admitted for evalu-
ation and treatment to the Department of Orthopedic Surgery. 

Clinical examination revealed the symmetrical motor weak-
ness of the Medical Research Council (MRC) grade 4 to 5 in the 
upper extremities and grade 4 in the proximal/distal lower ex-
tremities, and the Gower’s sign was positive. Hypoesthesia was 
examined in both medial calves. The straight leg raise test was 
negative, bilaterally. Diminished deep tendon reflexes were ex-
amined in the lower extremities, and there were no pathologic 
reflexes. Romberg test was positive and finger-to-nose test was 
negative, indicating no impairment of cerebellar function. There 
was no history of any antecedent infection and no family history 

of comparable symptoms. She had a history of uveitis 8 years 
ago. With this information, clinical impressions such as myopa-
thy, peripheral polyneuropathy, and less likely motor neuron dis-
ease or neuromuscular disease were made. 

Imaging studies, including lumbar spine magnetic resonance 
image, found no abnormal radiological findings. In the initial 
nerve conduction study (NCS) (Table 1), the compound muscle 
action potentials (CMAPs) showed prolonged latencies with 
temporal dispersion (Fig. 1), low amplitudes, and decreased con-
duction velocities in all the nerves tested. The sensory nerve ac-
tion potentials (SNAPs) were unobtainable, with all the nerves 
examined. In the initial needle electromyography (EMG) (Table 
1), abnormal spontaneous activities of fibrillation potentials and 
positive sharp waves were noted in all the right upper and lower 
extremities examined muscles examined. Increased proportions 
of polyphasic to complex polyphasic motor unit action potentials 
with reduced recruitment patterns were noted in the same mus-
cles. Combined with the clinical presentation, electrophysiologi-
cal findings of demyelinating disease were fitted to the CIDP cri-
teria: (1) motor distal latency prolongation ( ≥  50% above upper 
limit of normal) in 2 nerves, (2) reduction of motor conduction 
velocity ( ≤  30% below lower limit of normal) in 2 nerves, and 
(3) abnormal temporal dispersions ( >  30% duration increase 
between the proximal and distal negative peak CMAP) in ≥  2 
nerves. Also, the cerebrospinal fluid (CSF) protein elevation (Ta-
ble 2) and negative result of PMP22 gene analysis for differential 
diagnosis of hereditary motor and sensory neuropathy, support-
ed the diagnosis of CIDP. Due to the patient's young age, a nerve 
biopsy was not performed, but it was able to meet the diagnostic 
criteria for CIDP. 

After the diagnosis of CIDP was made, combination of IVIG 
therapy (400 mg/kg/day for 5 days) and steroid pulse therapy 
(1,000 mg/day for 5 days) were done as the initial treatment. 
Also, the acyclovir therapy (10 mg/kg/dose IV3/day for 8 days) 
targeting varicella-zoster virus (VZV) was done. The second 
NCS/EMG (after 17 days from the 1st study) revealed some-
what improvement in CMAPs. She was discharged from the 
ward with the improvement in the gait performance, muscle 
power (MRC grade 5), and balance (Berg balance scale [BBS] 
score of 55) (Fig. 2, Table 3). 

However, she was re-admitted 3 weeks after the discharge, due 
to aggravation of the weakness in limbs (MRC grade 4) and gait 
impairment. Second-line therapy of IVIG (400 mg/kg/day for 5 
days) was done and improvement of weakness was observed 
from MRC grade 4 to MRC grade 5. Follow-up (third) NCS/
EMG after the second treatment (48 days from the 1st study) re-
vealed continuous improvement in both CMAPs and SNAPs, 
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but the evidence of demyelination was still noted. The SNAPs 
were measured in the upper extremities for the first time; onset, 
peak latency (ms) and amplitude (mV) were 3.7/5.0/6 and 
6.8/8.9/6 in the right median (palm stimulation) and ulnar nerves, 
respectively. However, 2 weeks after the second discharge, the 
symptoms aggravated, and the patient was re-admitted. She re-
ceived plasmapheresis (7 days) and immunosuppressants (aza-
thioprine) therapy. The fourth NCS/EMG (after 99 days from 
the 1st study) revealed more improved results than the third one. 
However, the SNAPs were still unobtainable in the lower extrem-
ities. Serial NCS revealed fluctuating results in both CMAPs and 
SNAPs with the evidence of demyelination remaining. This pat-
tern with relapsing and remitting symptom was continued until 
the last (8th) study. The motor grades of both lower limbs 
showed fluctuation between MRC grade 4 to 5 and the BBS 
score ranged from 30 to 55. 

Discussion 

As the patient presented with a 6-month history of progressive 
upper and lower extremities weakness and gait disturbance, the 
NCS/EMG results showed demyelinating features and met the 
electrodiagnostic criteria of CIDP; additionally, the clinical 
symptoms, high protein level of CSF analysis, and response to 
consequent IVIG treatment supported the diagnosis of “definite 
CIDP” according to the EFNS/PNS guideline of CIDP. 

A previous study [5] revealed juvenile-specific clinical and 
electrophysiological features of CIDP compared to adults and el-
derly. Predominant weakness in lower extremities and deep sen-
sation or proprioception impairment are common features of all 
spectrum of ages. But moderate motor weakness was noted in 
the juvenile-onset CIDP. Usually the decreased conduction ve-
locity of the median nerve and prolonged distal latency of the 
tibial nerve is observed in electrophysiologic study of juvenile- 

Table 1. Initial (6 Months after Onset) Nerve Conduction Study and Needle Electromyography

Nerve conduction study
Motor

Stimulation site Recording site Latency (ms) Amplitude (mV) NCV (m/s)
Side Nerve

Right Median Wrist APB 15.8* 1.8* 36*
Ulnar Wrist ADM 10.1* 2.9* 25*

Below elbow ADM 18.5* 1.8* 11*
Above elbow ADM 27.5* 1.5*

Tibial Ankle AH 30.0* 0.2* 24*
Peroneal Ankle EDB 18.4* 0.6* 23*

Fibular head EDB 30.4* 0.3* 18*
Popliteal fossa EDB 32.6* 0.3*

Sensory
Stimulation site Recording site

Latency (ms)
Amplitude (μV) Distance (cm)

Side Nerve Onset peak
Right Median Wrist III digit - NR* 14

Palm III digit - NR* 7
Ulnar Wrist V digit - NR* 14
Sural Calf Ankle - NR* 14
Sup. peroneal Leg Ankle - NR* 14

Needle electromyography

Side Muscle Insertional activity Spontaneous activity MUAPs Recruitment  
pattern

Right Brachioradialis Increased F&P(+) Increased polys Reduced
Flexor carpi radialis Increased F&P(+) Increased polys Reduced
Vastus medialis Increased F&P(+) Polys Reduced
Tibialis anterior Increased F(+) Complex polys Reduced
Gastrocnemius medialis Increased F&P(+) Polys Reduced

Left Tibialis anterior Increased F(+) Complex polys Reduced

NCV, nerve conduction velocity; APB, abductor pollicis brevis; ADM, abductor digiti minimi; AH, abductor halluces; EDB, extensor digitorum brevis; NR, 
no response; Sup. peroneal, Superficial peroneal nerve; MUAPs: moto unit action potentials; F&P, fibrillation potentials and positive sharp wave; Polys, 
Polyphasic motor units. 
*Abnormal values.
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onset CIDP, and similar results were found in our case. The mo-
tor strength of both proximal/distal lower extremities showed 
less fluctuation, however the gait function showed more fluctua-
tions. This phenomenon is typical findings of CIDP since it pri-
marily affects large myelinated fibers observed in the skin and 
nerve biopsy [6]. Large myelinated fibers are usually associated 
with proprioception, which is crucial for balancing, movement 
coordination, and gait function. 

The differential diagnosis with hereditary motor and sensory 
neuropathy (e.g. Charcot-Marie-Tooth disease) is very import-
ant due to their pathophysiologic similarities. At first, CIDP 
presents unequal multifocal demyelination in contrast to uni-
form demyelination of hereditary motor and sensory neuropa-
thy [1]. Therefore, the temporal dispersions are less-likely iden-
tified in the hereditary neuropathies. In addition to these elec-
trophysiologic differences the disease course, CIDP shows more 
relapsing and remitting clinical feature compared to the heredi-
tary neuropathy. 

Conventionally, IVIG and corticosteroids are considered as 
first-line therapy in childhood CIDP [7]. The addition of plas-
mapheresis or immunosuppressant is considered if the treatment 
response is poor. In the previous studies of typical adult-onset 

CIDP, about 60% to 80% of patients were able to control disease 
severity with conventional therapies [1]. Children are more like-
ly to response better to treatments. The large cohort study [7] 
revealed that about 80% of juvenile CIDP patients showed good 
responses to the first-line treatment with IVIG (79%) or cortico-
steroids (84%). Response to first-line plasma exchange was poor 
(only 14% of patients improved) although it may offer some 
transient or partial benefit as adjuvant or temporary therapy for 
selected patients [7]. However, despite this incomplete response, 
it is being used as an alternative treatment for patients who are 
ineffective with conventional treatments, such as in our case. Im-
munosuppressant drugs are often used for these refractory pa-
tients, and were also used in this case [6]. 

Guillain-Barré syndrome (GBS), which is similar to CIDP but 
different in onset duration, is often associated with preceding in-
fections such as Campylobacter jejuni, Mycoplasma pneumoniae, 
Epstein-Barr virus, and VZV. In contrast, antecedent infection is 
rarely found in the CIDP. This might be because development of 
GBS is more influenced by environmental factors than that of 
CIDP. The immune system of CIDP patients are more genetical-
ly permissive, letting autoreactive T-cells to remain viable, and 
once activated, it causes a chronic autoimmune disease [6]. 

Fig. 1. Waveform morphologies of right ulnar and common fibular nerve motor conduction studies showing prolonged latencies and 
prominent temporal dispersions. Amp, amplitude.
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However, some previous cases reported the serologic marker of 
VZV found in CIDP patients. Therefore, acyclovir treatment was 
applied in addition to IVIG treatment in our case. 

In addition to pharmacological therapy, physical therapies also 
benefit CIDP patients. The principal goals of rehabilitation ther-
apy are to help the patients to achieve optimal muscle use at a 
tolerable pain level as nerve supply returns, and to use supportive 
equipment and other functional adaptations for daily activities 
[8]. From the acute exacerbation stage to maintaining stage, 
physical therapy can help the patients maintain the patients’ 
function and the level of daily living. 

There are some proven favorable long-term prognostic factors 
of CIDP; subacute onset, symmetrical symptoms, good response 

to initial corticosteroid treatment, and predominance of nerve 
conduction abnormalities in the distal nerve terminals [9]. In 
contrast, insidious onset, asymmetric symptoms, and electro-
physiological evidence of demyelination in the intermediate 
nerve segments are known to be associated with poor response 
to treatment or treatment dependent relapse. Unfortunately, this 
case was fitted to the latter conditions. Indeed, the onset-to-diag-
nosis time duration was about 6 months, which meant that the 
disease onset was insidious rather than subacute. The patient's 
mother thought her symptom as just ‘lack of fitness training’ at 
the early stage and sent the patient to the fitness center. There-
fore, the symptoms aggravated continuously, and we can suppose 
that one of the leading causes for her poor disease course is late 

Table 2. Initial (6 Months after Onset) Laboratory Findings

Lab category Results
Routine labs Hemoglobin 12.5, WBC 6,300/μL, platelet 341,000/μL

Aspartate transaminase 17 IU/L, alanine aminotransferase 8 IU/L
Blood urea nitrogen 11.3 mg/dL, creatinine 0.68 mg/dL
erythrocyte sedimentation rate 7 mm/h, C-reactive protein 0.25 mg/dL
Urine analysis: within normal limits

Muscle enzymes Creatinine phosphokinase 99 IU/L, lactate dehydrogenase 259 IU/L
CSF analysis Red blood cell 840/μL, WBC 0/μL

Glucose 62/dL
Protein 65.7 mg/dL*
Viral markers(-), bacterial growth(-)

Autoimmune Anti-Sm Ab(-), anti-RNP Ab(-)
antibody studies Anti-SSA Ab(-), anti-SSB Ab(-)

P-ANCA(-), C-ANCA(-)
FANA(-), RF <  5 IU/mL
Lupus anticoagulant(-)
Anti-Hu Ab(-), anti-Ri Ab(-)
Anti-Yo Ab(-), anti-amphiphysin(-)
Anti-CV2(-)
Anti-GM1 Ab IgG & IgM(-/-)
Anti-GD1b Ab IgG & IgM(-/-)

Pathogen workup HIV Ag(-), HIV Ab(+)
Respiratory virus(-), gastroenterologic virus(-)
EBV IgM(-), EBV IgG(-)
Mycoplasma pneumoniae IgM(-)
CMV IgG(-), CMV IgM(-)
HSV IgG(-), HSV IgM(-)
VZV IgG(+): 820.00 mIU/mL*

Protein electrophoresis, immunofixation electrophoresis Normal pattern
Monoclonal gammopathy(-)

WBC, white blood cell; CSF, cerebrospinal fluid; Sm, Smith; Ab, antibody; RNP, ribonucleoprotein; SSA, Sjogren’s-syndrome-related antigen A; SSB, 
Sjogren’s-syndrome-related antigen B; P-ANCA, perinuclear anti-neutrophil cytoplasmic antibody; C-ANCA, antineutrophil cytoplasmic antibody; FANA, 
antinuclear Ab titer; RF, rheumatoid factor; Hu, ANNA1, human anti-neuronal nuclear autoantibody 1; Ri, neuronal nuclear antibody; Yo, Purkinje cell 
cytoplasmic antibody type 1; Ig, immunoglobulin; HIV, human immunodeficiency virus; EBV, Epstein-Barr virus; CMV, cytomegalovirus; HSV, herpes 
simplex virus; VZV, varicella-zoster virus.
*Abnormal values.

J Electrodiagn Neuromuscul Dis 2021;23(2):55-61

https://doi.org/10.18214/jend.2021.00010 59



Di
st

al
 la

te
nc

y 
(m

s)

1st

1st 2nd 3rd 4th 5th

2nd 3rd 4th 5th 6th 7th 8th

30

25

20

15

10

5

EMG/NCS studies

   Median nerve

   Ulnar nerve

   Tibial nerve

   Peroneal nerve

Fig. 2. Serial distal latencies of the right ulnar nerve and timetable of serial treatments. The 5th, 7th, and 8th distal latencies of the peroneal nerve were 
unobtainable. The rectangular boxes with arrows denote admission events with treatment. EMG, (needle) electromyography; NCS, nerve conduction 
study.

poor in that case [10]. 
In conclusion, as in previous studies on juvenile CIDP, our pa-

tient showed remitting and relapsing clinical course and through 
the precise analysis of electrodiagnostic findings and physical ex-
aminations, the diagnosis and treatments of juvenile-onset CIDP 
were made appropriate and the medical and rehabilitative treat-
ments were done. Juvenile CIDP is a very rare disease and appro-
priate differential diagnosis is crucial for suitable treatment. Fu-
ture research should be considered to make more effective and 
additional lines of treatment to this relapsing and remitting rare 
disease. 
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Table 3. Serial Distal Latencies of the Right (Left) Ulnar Nerve and 
Timetable of Serial Treatments

Admission Treatment
1st (2019/12/16) 1st IVIG therapy (400 mg/kg/day, 5 times)

Acyclovir therapy (10 mg/kg/dose, IV 3, 8 times)
Steroid pulse therapy (1,000 mg/day, 3 times)

2nd (2020/1/24) 2nd IVIG therapy (400 mg/kg/day, 5 times)
3rd (2020/2/13) 1st plasmapheresis (7 times)

Immuno-suppressant agents
4th (2020/4/13) Low-dose steroid therapy (1.05 mg/kg/day, IV 3, 6 times)

Immuno-suppressant agents
5th (2020/5/5) 2nd plasmapheresis (7 times)

3rd IVIG therapy (400 mg/kg/day, 5 times)
Immuno-suppressant agents
Per oral steroid medication therapy

IVIG, intravenous immunoglobulin; IV, intravenous.

diagnosis of CIDP. There were some case reports of miss diagno-
sis or delayed diagnosis of CIDP, and the disease courses were 
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