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Neuronal Intranuclear Inclusion Disease with Abnormal Peripheral

Nerve Conduction

Ayeong Jeong, MD?, Youngho Kim, MD?, Ho-Sung Ryu, MD?, Man-Hoon Han, MD"¢, Jong-Mok Lee, MD**

Departments of Neurology” and Pathologyb, Kyungpook National University Hospital, Daegu, Korea
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A 70-year-old female presented with progressive gait disturbance. Neurologic examination revealed sensory impairment,

hyporeflexia, and sensory ataxia. Nerve conduction study demonstrated mildly decreased velocity in motor nerves. Brain

magnetic resonance imaging showed high signal intensities in the corticomedullary junction on diffusion weighted imaging.

Neurocognitive function test implied mild cognitive impairment. Based on eosinophilic intranuclear inclusions in

pathology, neuronal intranuclear inclusion disease was confirmed. Neuronal intranuclear inclusion needs to be considered

when abnormal nerve conduction studies are consistent with abnormal brain imaging findings.
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Figure. Brain magnetic resonance imaging and pathologic findings. (A) Diffusion weighted imaging shows hyperintensities of

corticomedullary junction in the bilateral frontal, occipital, and left temporal lobes (white arrows). (B) Fluid attenuated inversion recovery

imaging reveals a high signal in the white matter. (C) Eosinophilic intranuclear inclusions are seen in gland cells by hematoxylin and eosin

stain (black arrowheads). Scale bar, 10 um. (D) Intranuclear inclusions in gland cells are seen by immunohistochemistry stain using
antibody targeting p62 (sc-28359, 1:200 dilution; Santa Cruz Biotechnology, Dallas, TX, USA). Scale bar, 10 um. (E) Electron microscopy
shows fibroblasts with intranuclear inclusion (black arrow). Uranyl acetate and lead citrate stain. Scale bar, 2 um. (F) The intranuclear

inclusion is composed of filamentous materials without boundary membrane. Scale bar, 200 nm.

J Korean Neurol Assoc Volume 40 No. 2, 2022 157



2 A7(43-45 mis), ATAIZ0-46 nvs), U] TZAIZ(34-37 mis),
TAIEB3 ms) o8 ARFAELEY] Aavh AE 4
FA Q] HEA-AER oA EISE 549l (compound
muscle action potential) Z1Z2] ZhAa7} 3|9l o) o]@] B

A= aolgle. B QAHOR U2 A sk A3
SH 2ol 270 olAtel ARIAR B4 A, AKo] 4%

s 2
HRAPASHS: HolHA], AFARAIN 45 A &
TEAE T 2N ool EAE0NA AERA LS| At
Fu X]¢l0] Fhake] 11, w25l 7ol A MEt 10/mm’ u]gko]w
A Ryl 474 ESIck 2010 European Federation of
Neurological Societies/Peripheral Nerve Society Z| %o €Hgd]A]
© QAL BRI RS wiAlsh] ofele] a8
2| 2] =(methylprednisolone 1 g/U)yE SUIE 45513
L] Wil a8 AH RIS Fol Folie T glo]
A&Eom, Aw 7|7 F 2| A epEdelA] ARt | 271
ik A, SR AT zmwﬂogw
PO T4 e ] A7) B
EJ ME](Flg A). T4 G 5] (fluid attenuated inversion re-
covery) el 918 AA A Mge] MAEZES) BBl
Wz Zdtel] A FHQSH WElk W Z(leukoencephalopathy)©|
QI Fig. B). GA] AAE=AARE A= = el
A A 278 vpgo 2 AAZIRE IS oot
: SAAINE 3712 At o
Al(Korean mini-mental state examination 2)
oA T3 308 5 2780 o ARl E(clinical de-
mentia rating scale)ol|Al= 170]QIT} AHQIA| 759 A} 2
3 MBS, Y]l AR 4 AA7lselolA
FISE Q1RO 7} T QI Q1922 I (geriatric depression
scale)ollAli= T4 307 F 2475 Hof TGl 9-27t0] Ak
AL Al
oAl ol dlES EIHA| ekt 5

P pakelipr=nl =4

.I-l:‘l Q
N
N,
=3
2o
<
oL
fu)
o

AleE 7 AHKorean neuropsychlatrlc inventory)
Q= FHA|o|A] AlFYT bl
SurEA2-0f @ Al(hematoxylin-eosin) Ao A] T
AAEC] o] TALES]A|(eosinophilic inclusion)7} =] 9]
th(Fig. €). HI%2)3}3H immunohistochemistry)ol|A] Z}7}3EA]7]
o] AAsI T AR AFFEAIAT ] FAL Srsls AeiA
AZVEAG=GA| Q] p623HA|(sc-28359, 1:200 dilution; Santa Cruz
Biotechnology, Dallas, TX, USA)E o]8sfo] 35t Ax}, GAl
Azl SREUAI7E 21 SlckFig. D). E3L AAkgn] o)A
T A EAA7E IEQItHFig. E, F). AA|&A71 4G5S

158 CHSHMEMOIRIN NI407 22, 2022

(whole exome sequencing)of|A] #1218 A &lol|(leukodystrophy)2}
QIhel wlo| WIEA) Qlolch ERh FOKKUAYALE T
(fragile X-associated tremor/ataxia syndrome, FXTAS) 71'3-8- 9]
3l AJagst F XY AR A|(fragile X mental retardation 1) --Z&}
HAR= BlES7) 3008 A ootk S HEH o8 AL
A AAE o2 A gl

AFAESEY gt $EARHESES] 3
o2 219!}, Huang %—4% JeloflA] et AA I EY
Ay S Hsleliy), A @ AN & o/‘\lﬁﬁEﬁ_Eﬂ_
A2 AT AZAANA 47 mfs, ZHZA A 40 m/sE B
AR ShslA = oAUl AulslA] ZAE Ao & JE]ME}.

Al 7&4{1?‘7&5+Eh Aayo g ez)=|ele)k! Hirose Ef’q
T Ao A = 40 mstl, SO AT = 30 m/sthe] 417

TASEE Sk ARREo] Hargh SRRjollAE #ﬂ%‘%ﬂi
S9] FHavt 35 agolglon, AR RS Yo R
FAE], o]d S fARICE E3L A7 AARIA

=]
5
2= ol 1ol p62, fHlF S (ubiquitin),

A581F L—r,—/\}Z:éjxﬂl (small ubiquitin-like modifier-1)2] 40|
PR = Gkt p62e] ZAY7E AZAE 53141 YAl ol

Q1 7L ofjth AMRYAADY, TARSAHIF AT AT
AR 2 ARSI Mol S pe ol
T ohA) ok QoA QA ot AR 3
Al F8 FHR Lo, ATZHEARE S 0 elA 9
o} £, B4 njis BFlmisfolded) AT} ZHstod, A
Eaye Bl F) AEuEo] FAT TS S Aom o
24 ek oba7b) WAl o Welshd @7t wol A1y
5o} 914 o} p62o} ABAE AR YA t] A T



7} SAueiof s

FrskA o2 H NOTCH2NLC +7A1] 5°-H] el =g o] A
GGCe] olpulsto] AN Slplo] Wreta
o) 4] 9 40 ofstoltt, 4S Lehil B4SolAl 903
obipe] WS ALk Sal, el vl el vl peb
AHantisense transcript)”} GGC WHE-R9] A2} T2 F7to) vb
o} a7 ofsfel] Lo F9drk’

WANEBE A S v]Solgolt arel Anrh
o, 4] AR o S 2 9leh. 59, AR
ApollA] B o] e WSS (oA Al =
WGP 25l0] 9l 739 THE Z412) 5 otsk Felajol A

AAZARZAASS QYO 14 9= Flo] Fastck

REFERENCES

1. Sone J, Mori K, Inagaki T, Katsumata R, Takagi S, Yokoi S, et al.
Clinicopathological features of adult-onset neuronal intranuclear in-

clusion disease. Brain 2016;139:3170-3186.

. Lai SC, Jung SM, Grattan-Smith P, Sugo E, Lin YW, Chen RS, et al.

Neuronal intranuclear inclusion disease: two cases of dopa-responsive
juvenile parkinsonism with drug-induced dyskinesia. Mov Disord
2010525:1274-1279.

. Sone J, Mitsuhashi S, Fujita A, Mizuguchi T, Hamanaka K, Mori K, et

al. Long-read sequencing identifies GGC repeat expansions in
NOTCH2NLC associated with neuronal intranuclear inclusion
disease. Nat Genet 2019;51:1215-1221.

. Huang Y, Jin G, Zhan QL, Tian Y, Shen L. Adult-onset neuronal intra-

nuclear inclusion disease, with both stroke-like onset and encephalitic
attacks: a case report. BMC Neurol 2021;21:142.

. Hirose B, Hisahara S, Uesugi H, Sone J, Sobue G, Shimohama §.

Sporadic adult-onset neuronal intranuclear inclusion disease with ab-
normal electroretinogram, nerve conduction studies and somato-
sensory evoked potential. Rinsho Shinkeigaku 2018;58:407-410.

. Chun MY, Park HK, Kim GH, Lee SA, Kim SH, Sung SH, et al.

Adult-onset neuronal intranuclear inclusion disease: first Korean case
confirmed by skin biopsy. J Clin Neurol 2020;16:720-722.

. Foster AD, Rea SL. The role of sequestosome 1/p62 protein in amyo-

trophic lateral sclerosis and frontotemporal dementia pathogenesis.
Neural Regen Res 2020;15:2186-2194.

J Korean Neurol Assoc Volume 40 No. 2, 2022 159



