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A longitudinal clinicopathological study of two 
unrelated patients with Charcot–Marie–Tooth 
disease type 1E
Sir,
We document the clinical and pathological features of two 
patients with Charcot–Marie–Tooth disease type 1E (CMT1E) 
with sporadic PMP22 point mutations who had two sural nerve 
biopsies 10 years apart.

Patient 1 (FC284, II‑1) [Figure 1a] was not able to lift her 
head until approximately 7 months of age and could not 
even sit up alone at the age of 14 months. At the age of 
24 months, she was unable to walk without support. She was 
wheelchair‑bound and her functional disability score (FDS) 
was 7. At the age of 12, her muscle strength was GII in 
distal arms and legs and GIV in proximal arms and legs 
on the Medical Research Council (MRC) scale. She did not 
complain of any sensory symptoms; however, her vibration 
and position sense were reduced. Deep tendon reflex 
(DTR) was absent and pathologic reflex was not observed. 
Scoliosis, coxa valga, and pes planus were observed. At the 
age of 12 years, her neurological deficits had not changed 
and she was still wheelchair‑bound. Nerve conduction 
study (NCS) showed no motor and sensory responses in the 
upper and lower limbs. Through whole‑exome sequencing, 
p.Cys109Arg (c. 325T>C) mutation in the PMP22 gene 

was identified [Figure 1c and e]. She underwent biopsies 
when she was 2 years of age and then at 12 years of age. 
The first sural nerve biopsy showed a marked reduction in 
the number (2295/mm3 vs. 14170/mm3 in normal controls) 
and area (3.7%, 22.3% of normal value) of myelinated 
fibers (MFs). MFs with onion bulbs (OBs) were observed in 
a density of 4452/mm3 [Figure 2a‑c]. Histogram showed a 
unimodal pattern and the proportion of MFs with a diameter 
less than 6 μm was 92.0% [Figure 2d]. The second biopsy 
revealed more aggravated re/demyelination [Figure 2e‑g]. 
Compared to the first biopsy, the total number and area 
of MFs were remarkably reduced to 425/mm3 and 0.7%. 
Moreover, the number of OBs decreased to 2275/mm3. Most 
of the MFs were surrounded by Schwann cells and their 
cytoplasmic processes without evidence of inflammation. 
In the second histogram, the number of small MFs and 
unmyelinated fibers markedly increased [Figure 2h].

Patient 2 (FC285, II‑1) [Figure 1b] could not lift his head until 
6 months of age and could not sit up alone until 14 months of 
age. When he was 4 years old, he began to walk by leaning on a 
walker. His FDS was 6. At the age of 14 years, the muscle strength 
in the wrists and ankles was MRC GIII and that of proximal arms 

Figure 1: Two CMT1E pedigrees and identification of sporadic PMP22 point mutations. (a) FC284, (b) FC285. Arrows (↗) indicate individuals whose exomes were used for this study, 
and asterisks (*) indicate individuals whose DNA was used for this study (□, ○: unaffected members; ■, ●: affected members). (c) FC284, PMP22 c.325T>C (Cys109Arg) (d) FC285, 
PMP22 c.215C>T (Ser72Leu). Confirmation of the causative mutations using the Sanger method. All causative mutations revealed by exome sequencing were confirmed using the 

capillary sequencing method. (e) Alignment of the amino acid sequences for mutation sites. Mutation sites are highly conserved between different species
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and legs was GIV. His DTRs were absent and the pathologic 
reflexes were not observed. His vibration and position sense 
were reduced; however, pain and temperature sense were 
preserved. Scoliosis and pes planus were observed. He could 
walk with the assistance of a walker. NCS showed no motor 
and sensory responses in the upper and lower limbs. Through 
whole‑exome sequencing, p.Ser72Leu (c.215C>T) in the PMP22 
gene was identified [Figure 1d and e]. Biopsies were performed 
at 4 and 14 years of age. In the first biopsy [Figure 3a‑c], the 
number and area of MFs were remarkably reduced to 1491/mm2 
(14170/mm2 in normal controls) and 2.2% (9.8% of normal 
value), respectively. OBs numbered 3388/mm2. In the first 
histogram, the proportion of MFs with a diameter less than 6 
μm was 98.5% [Figure 3d]. The second biopsy demonstrated 
more aggravated re/demyelination [Figure 3e‑g]. The number 
and area of MFs were markedly reduced to 619/mm2 and 0.9%, 
respectively. Profound myelination and concentric lamellation 
of Schwann cells around the hypomyelinated fibers without 
evidence of inflammation were noted. The second histogram 
revealed a left shift and a marked increase in small MFs and 
unmyelinated fibers [Figure 3h].

CMT1E, which is a rare subtype of CMT1 caused by PMP22 
point mutation, shows a more heterogeneous spectrum of 
phenotypes from mild demyelinating to severe demyelinating 
or dysmyelinating forms such as Dejerine–Sottas disease in 
comparison with CMT1A.[1,2] Clinically, our patients with PMP22 
point mutations (p.Cys109Arg and p.Ser72Leu) had early‑onset 
disease, developmental delays, distal motor and sensory deficits, 

foot deformities, and hyporeflexia in common. NCS showed 
no motor and sensory responses in the upper and lower limbs. 
The patients presented with a severe, early‑onset demyelinating 
neuropathy, which was similar to those seen in previous 
reports.[1,2] The genetic loci of S72L and C109R have been reported 
to be associated with an early‑onset, severe demyelination, or 
dysmyelination neuropathy.[3‑5] Our cases displayed profound 
demyelination with abundant OB formation of Schwann 
cell processes. In the present longitudinal and comparative 
analysis, we identified distinct demyelination as the essential 
pathology that CMT1E patients had in common. Furthermore, 
we performed a follow‑up sural nerve biopsy in two CMT1E 
patients one decade after the first biopsy. Our results showed that 
the demyelinating process was not static, but ongoing.

Though many years have passed, our patients’ functional 
disabilities have not been significantly exacerbated. As there was 
no worsening of disability in our cases, we assumed that their 
pathology did not deteriorate. Contrary to our expectations, 
the follow‑up biopsy showed a marked aggravation of the 
demyelinating process and reduction in the number and area 
of MFs. Our study suggests that the extent of pathological 
change is not a major factor in determining functional disability. 
Unidentified components, including developmental differences 
and environmental factors influencing the growth process, may 
contribute to the extent of the functional disability. Therefore, 
supportive care, including proper exercise and nutritional 
supplementation, might play an important role in preventing 
the clinical progression of hereditary neuropathy.

Figure 3: Transverse semi‑thin sections and electron micrographs of the distal sural nerve of FC285. (a‑c) First biopsy and (d) histograms of the first biopsy 
showing distribution of MFs and unmyelinated axons; (e-g) second biopsy; (h) histograms of the second biopsy showing distribution of MFs and unmyelinated axons 

(a and d: ×400, b and e: ×1000, c and d: ×3000)
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Figure 2: Transverse semi‑thin sections and electron micrographs of the distal sural nerve of FC284. (a‑c) First biopsy, (d) Histograms of the first biopsy showing the 
distribution of MFs and unmyelinated axons, (e-g) Second biopsy, (h) Histograms of the second biopsy showing the distribution of the MFs and unmyelinated axons 

(a and d: ×400, b and e: ×1000, c: ×4000, f: ×10000)

a b c d

e f g h

[Downloaded free from http://www.neurologyindia.com on Thursday, July 6, 2017, IP: 202.177.173.189]



Letters to Editor

Neurology India | Volume 65 | Issue 4 | July-August 2017 895

Peripheral neuropathy. 4th ed. Vol 2. Philadelphia: W. B. Saunders; 
2005. pp. 1623‑58.

2. Li Jun, Parker B, Martyn C, Natarajan C, Guo J. The PMP22 gene 
and its related diseases. Mol Neurobiol 2013;47:673‑98.

3. Simonati A, Fabrizi GM, Pasquinelli A, Taioli F, Cavallaro T, 
Morbin M, et al. Congenital hypomyelination neuropathy with 
Ser72Leu substitution in PMP22. Neuromuscul Disord 1999;9:257‑61.

4. Marques W, Jr., Neto JM, Barreira AA. Dejerine‑Sottas’ neuropathy 
caused by the missense mutation PMP22 Ser72Leu. Acta Neurol 
Scand 2004;110:196‑9.

5. Fabrizi GM, Simonati A, Taioli F, Cavallaro T, Ferrarini M, 
Rigatelli F, et al. PMP22 related congenital hypomyelination 
neuropathy. J Neurol Neurosurg Psychiatry 2001;70:123‑6

Financial support and sponsorship
This work was supported by the grants of the Korean Health 
Technology R and D Project, Ministry of Health and Welfare 
(HI12C0135, HI14C3484, and HI15C1560).

Conflicts of interest
There are no conflicts of interest.

Jee Young Kim, Sung-Hee Kim1, Ji-Young Park2, 
Haesoo Koo3, Kee-Duk Park4, Young Bin Hong5,6, 

Ki Wha Chung7, Byung-Ok Chot6,8

Department of Neurology, Seonam University College 
of Medicine Myongji Hospital, Goyang, Departments 

of 1Neurology and 2Pathology, Kyungpook National 
University School of Medicine, Daegu, Departments of 
3Pathology and 4Neurology, Ewha Womans University 

School of Medicine, 5Stem Cell and Regenerative Medicine 
Center, 6Neuroscience Center, Samsung Medical Center, 

8Department of Neurology, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, 

7Department of Biological Sciences, Kongju National 
University, Gongju, South Korea

Address for correspondence: 
Dr. Byung-Ok Chot,  

Department of Neurology, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, 

81 Irwon-ro, Gangnam-gu, Seoul - 06351, 
South Korea. 

E-mail: bochoi77@hanmail.net

References

1. Shy ME, Lupski JR, Chance PF, Klein Cj, Dyck P. The hereditary 
motor and sensory neuropathies: An overview of the clinical, genetic, 
electrophysiologic and pathologic features. In: Dyck PJ, editor. 

How to cite this article: Kim JY, Kim SH, Park JY, Koo H, Park KD, 
Hong YB, et al. A longitudinal clinicopathological study of two unrelated 
patients with Charcot–Marie–Tooth disease type 1E. Neurol India 
2017;65:893-5.
© 2017 Neurology India, Neurological Society of India | Published by Wolters Kluwer - Medknow

This is an open access article distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 3.0 License, which allows others to remix, tweak, and 
build upon the work non‑commercially, as long as the author is credited and the new creations 
are licensed under the identical terms.

Access this article online

Website:
www.neurologyindia.com

Quick Response Code

DOI:
10.4103/neuroindia.NI_783_16

PMID:
xxxx

A case of anti‑ N‑methyl‑D‑aspartate (NMDA) 
receptor encephalitis possibly triggered by an 
episode of Japanese B encephalitis
Sir,
The recent emergence of potentially treatable disease entities 
resulting from antibodies against neuronal cell surface or 
synaptic proteins has led to a dramatic shift in the approach 
to the management of encephalitis.[1] The landmark California 
Encephalitis Project focusing on the epidemiology of encephalitis 
showed that the frequency of anti‑N‑methyl‑D‑aspartate 
receptor (anti‑NMDAR) encephalitis surpassed that of any 
individual viral etiology, especially in young individuals.[2] 
Recent studies have also shown that autoimmune encephalitis 
such as anti‑NMDAR encephalitis can be triggered by infections 
such as herpes simplex encephalitis (HSE).[3,4] A case of Japanese 
B (Jap B) encephalitis is described, which possibly triggered an 
episode of anti‑NMDAR encephalitis.

A premorbid, normal, 7‑year‑old boy developed an episode of 
febrile encephalopathy with significant recovery within the next 
2 weeks. The illness started with fever, followed by generalized 
seizure on day 2 and rapidly progressing encephalopathy by 
the next day. He was admitted to a hospital where he received 
antibiotics including acyclovir and symptomatic therapy. On day 
15, at the time of discharge, he had improved remarkably and 
could carry out his activities of daily living with minimal support. 
For the next 10 days, he remained status quo. Then, he developed 
a progressive twisting posture, beginning in the right leg, which 
involved the entire body over the next 2 days with appearance of 
abnormal orofacial movements at the same time. In the next 2 days, 
he became mute with generalized paucity of his body movements. 
With these complaints, he was admitted to the current center.
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