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CASE REPORT

Recurrent headache and visual symptoms 
in a young man: a rare neuronal intranuclear 
inclusion disease case report
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Abstract 

Background: Neuronal intranuclear inclusion disease (NIID) is a progressive neurodegenerative disease. Patients with 
NIID may present with heterogeneous clinical symptoms, including episodic encephalopathy, dementia, limb weak‑
ness, cerebellar ataxia, and autonomic dysfunction. Among the NIID cases reported in China, patients often have com‑
plicated and severe manifestations. Therefore, many clinicians do not consider the disease when the patient presents 
with relatively minor complaints.

Case presentation: We present the case of a 39‑year‑old man showing migraine‑aura‑like symptoms for the past 
3 years. Brain magnetic resonance imaging (MRI) revealed hyperintense signals in the splenium of the corpus cal‑
losum and corticomedullary junction on diffusion‑weighted imaging (DWI) over time. In addition, brain atrophy 
that was not concomitant with the patient’s age was detected while retrospectively reviewing the patient’s imaging 
results. Genetic analysis and skin biopsy confirmed a diagnosis of NIID. The patient was treated with sibelium, and the 
symptoms did not recur.

Discussion and Conclusions: Migraine‑aura‑like symptoms may be the predominant clinical presentation in young 
patients with NIID. Persistent high‑intensity signals on DWI in the brain and early‑onset brain atrophy might be clues 
for the diagnosis of NIID.
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Introduction
Neuronal intranuclear inclusion disease (NIID) is a 
chronic progressive neurodegenerative disease charac-
terized by eosinophilic intranuclear inclusion bodies in 
the central and peripheral nervous systems and internal 
organs [1]. The clinical manifestations are highly hetero-
geneous, with dementia or cognitive decline being the 

most common, followed by episodic symptoms, includ-
ing disturbance of consciousness, stroke-like episodes, 
and chronic headaches [2]. The pathology of NIID is 
characterized by the presence of eosinophilic intranu-
clear inclusion cells within the neurons and glia. Recently, 
genetic changes in the NOTCH2NLC genes have been 
found to cause NIID. Although there were records of 
Chinese NIID patients presenting with migraine, all of 
the patients showed complications with severe clinical 
manifestations such as epilepsy and disturbance of con-
sciousness [3, 4]. Here, we report the case of an NIID 
patient with mild symptoms, predominantly migraine-
aura-like symptoms.
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Case presentation
A 39-year-old man suffering from recurrent headache 
and paroxysmal visual symptoms for three years was 
admitted to our hospital. In 2018, the patient developed 
a persistent pulsatile and pinprick headache in the right 
temporal region. The visual analog scale (VAS) score [5] 
was 7/10. The headache was aggravated while cough-
ing and was accompanied by photophobia. The patient 
claimed that the objects in the central area of the left 
visual field were blurred and deformed, followed by bilat-
eral temporal visual field defects. The visual symptoms 
occurred minutes before the headache and sometimes 
in the postdromal phase 1–2 h after the headache com-
menced. The above symptoms lasted for 10  h and were 
relieved after taking a painkiller. The recurrence of head-
ache with aura occurred once every two months. In 2019, 
the headache aggravated, with a VAS score of 10/10, and 
expanded to the right occipital region. Visual symptoms 
and headaches occurred simultaneously; the visual symp-
toms could be relieved after one night of sleep, and the 
headache could last for up to three days. These symp-
toms might have been triggered by staring under bright 
light. The patient’s medical history was unremarkable, 
and no history of migraine or family history of migraine 
was noted. Neurological examination showed no posi-
tive findings except for a score of 29 in the MMSE test 
and a score of 26 in the MoCA test. Initial brain magnetic 

resonance imaging (MRI) performed in 2020 revealed 
multiple focal high-intensity signals in the corpus callo-
sum on diffusion-weighted imaging (DWI) (Fig. 1). Since 
the patient had recurrent headache and DWI lesions and 
CSF showed a mild inflammatory reaction, vasculitis was 
considered, and the patient was treated with antiplatelet 
and steroid medications in a local hospital; however, the 
treatment did not prevent the attacks. After admission, 
the patient underwent further examinations, includ-
ing routine blood tests, liver and kidney function, and 
coagulation tests. All indicators were found to be normal. 
Autoantibody spectrum tests, including antiphospholipid 
antibody, antinuclear antibody, and systemic vasculitis 
antibody, showed negative results. Fundus examination 
did not reveal any abnormalities. Results of carotid artery 
ultrasound, transcranial Doppler (TCD) ultrasound, and 
brain magnetic resonance angiography (MRA) examina-
tions were all normal. Brain MRI showed that the lesions 
in the corpus callosum remained the same as in the previ-
ous year (Fig. 1). Furthermore, hyperintense signals in the 
corticomedullary junction and mild brain atrophy were 
found (Fig. 1). The cerebrospinal fluid (CSF) profile was 
negative. Given the persistent DWI hyperintensity in the 
corticomedullary junction and corpus callosum, brain 
atrophy, and paroxysmal symptoms in this young patient, 
NIID was suspected. Genetic analysis revealed an abnor-
mal expansion of 101 GGC repeats in the NOTCH2NLC 

Fig. 1 Brain MRI findings in the 39‑year‑old patient. Diffusion‑weighted imaging (DWI) revealed hyperintense signals on the splenium of the corpus 
callosum and corticomedullary junction overtime. T1 showed brain atrophy in the bilateral temporal pole and cortex. (A‑F) Imaging was performed 
on May 13, 2020. (G‑L) Imaging was performed on September 23, 2020. (M‑R) Imaging was performed on April 2, 2021
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gene (Fig. 2) [6, 7]. Genetic counseling was referred but 
was declined by patient and his family. Eosinophilic intra-
nuclear inclusions in the nuclei of sweat gland epithelial 
cells and fibroblasts were detected through skin biopsy 
(Figs.  3 and 4), which confirmed the diagnosis of NIID. 
After the patient was discharged from the hospital, epi-
sodic symptoms appeared again after a cold, manifesting 
as a headache lasting for about 3 days after a visual aura. 
After oral administration of sibelium, the symptoms did 
not recur.

Discussion and conclusions
The differential diagnosis for increased intensity of DWI 
signals in the corpus callosum consists of cerebral vas-
cular disease (cerebral infarction), vasculitis (Susac syn-
drome), inflammatory or autoimmune disease (multiple 
sclerosis), and genetic metabolic disease (mitochondrial 
encephalomyopathy, leukodystrophy, Fragile X-associ-
ated tremor/ataxia syndrome) [1]. For this patient, the 
persistent hyperintensity in the DWI sequence lasting for 
1  year did not correlate with the conversion of imaging 
after the acute infarction. Cervical and cerebral vascular 
screenings were normal, which also helped to exclude 
cervical or cranial vascular disorders. The patient had 

no clear evidence of retinal arterial occlusion or hearing 
loss, and inflammatory factors were negative; thus, Susac 
syndrome was unlikely [8]. There was no clue for space 
dissemination, the oligoband was negative in the CSF, 
and multiple sclerosis was not considered. Given that the 

Fig. 2 Genetic analysis results. Genetic analysis demonstrated an abnormal expansion of 101 GGC repeats in the NOTCH2NLC gene

Fig. 3 Hematoxylin–eosin staining of skin biopsy. It showed 
the morphology of neuronal eosinophilic hyaline intranuclear 
inclusions. The sections were observed under an upright clinical 
microscope (Nikon ECLIPSE Ci, Japan). Images were captured using a 
Nanozoomer slide scanner (Hamamatsu, Japan)
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patient also had hyperintensity on DWI in the corticome-
dullary junction and brain atrophy at a young age, heredi-
tary degenerative disease was suspected. The definitive 
diagnosis relied on a skin biopsy, which showed infiltra-
tion of eosinophilic intranuclear inclusions in the nuclei 
of sweat gland epithelial cells (Figs. 3 and 4).

Symptomatic migraine has been systematically 
described in a recent publication. According to the 
SNNOOP10 list of red flags, the patient was suspected 
to have mild cognitive impairment based on MMSE and 
MoCA scores. Side-locked symptoms were not typical in 
this patient, as visual deficits occurred bilaterally, and the 
lesion was located on both sides of the brain [9, 10]. We 
could not exclude the causal relationship between pri-
mary NIID and headache or visual symptom episodes; 
however, the headache and visual symptoms deteriorated 
as the lesions spread in the brain. The temporal relation-
ship between the symptoms and lesions provided indirect 
evidence.

NIID is considered a progressive neurodegenerative 
disease with infiltration of eosinophilic hyaline intra-
nuclear inclusions in the central and peripheral nerv-
ous systems as well as visceral organs [1, 11–13]. Its 
pathogenesis is mainly related to genetic factors. The 
mechanism is still unclear, which may be related to the 
abnormal accumulation of proteins and the dysfunction 
of the intranuclear ubiquitin–proteasome pathway [14, 
15]. NIID patients present with heterogeneous clini-
cal symptoms including dementia, limb weakness, cer-
ebellar ataxia, dystonia, parkinsonism, seizures, episodic 
encephalopathy, and autonomic dysfunction [2, 4]. Of 
the various clinical manifestations, migraine has been 
reported as a symptom. Wang et al. reported the first case 
of NIID in a 20-year-old man with hemiplegic migraine 
and seizure with abnormal expansion of 81 GGC repeats 
in the 5’UTR of the NOTCH2NLC gene [3]. Zhao et  al. 
presented the case of an 86-year-old man with NIID and 

vestibular migraine-like attacks for more than 30  years, 
followed by essential tremor and dementia, and genetic 
testing revealed mutations in the SCN5A gene [4].

DWI showed high-intensity signals in the subcortical 
white matter area of the bilateral frontal lobes. A patholog-
ical study showed that the high-intensity signals on DWI 
and ADC at the corticomedullary junction corresponded 
with spongy changes in the pathology; the loss of myelin 
sheath and axon was also observed [16]. Since the intranu-
clear inclusion bodies were mainly deposited in astrocytes, 
it can be speculated that an astrocyte function disorder led 
to interstitial edema, resulting in high-intensity signals on 
DWI and ADC. Other diseases such as Creutzfeldt-Jakob 
disease, which is also accompanied by spongiosis, lack 
the pathological change leading to edema and show ADC 
hypointense, which can be distinguished from NIID.

The mechanisms of paroxysmal symptoms in NIID 
remain unclear. Of note, the vascular-related theory 
was a plausible explanation of the symptoms. One spec-
ulation is that cerebral hypoperfusion and vascular dys-
function contribute to the accumulation of eosinophilic 
inclusions, resulting in ischemic and hypoxic changes 
in neurons, finally leading to migraine attacks and NIID 
progression. Another hypothesis is that the accumula-
tion of eosinophilic inclusions causes the development 
of vascular dysfunction, resulting in hypoperfusion and 
hypometabolism, which finally lead to migraine attacks 
[3]. When retrospectively reviewing the patient’s imag-
ing findings, we found that brain atrophy, which was 
not concomitant with the patient’s age, was consist-
ently present. This important finding gave us a clue to 
consider hereditary metabolic or degenerative diseases; 
thus, genetic screening was performed. A hypoth-
esis explains brain atrophy accompanied by NIID. Dif-
fuse vasospasm without ischemia in migraine [17] and 
blood–brain-barrier disruption[18] may explain the 
phenomenon of brain atrophy [3].

Fig. 4 Immunohistology of skin biopsy. A Neuronal eosinophilic hyaline intranuclear inclusions were immunoreactive to P62. B Neuronal 
eosinophilic hyaline intranuclear inclusions were immunoreactive to ubiquitin. Images were captured using an upright clinical microscope (Nikon 
ECLIPSE Ci, Japan). Scale bar was edited using ImageJ
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Sibelium was used to relieve headache symptoms in 
the patient. Sibelium is a drug with flunarizine hydro-
chloride as its active ingredient. Flunarizine hydrochlo-
ride is a selective calcium antagonist that blocks excess 
calcium ion flux through transmembrane proteins into 
cells, prevents excessive intracellular calcium load of 
neurons during ischemia and hypoxia, inhibits cerebral 
vasospasm, and promotes cell membrane stabilization. 
Numerous controlled clinical studies have established 
the efficacy of flunarizine, which has long been used in 
the prophylactic management of migraines [19, 20].

In conclusion, we have reported the case of a patient 
with NIID who mainly presented with migraine-aura-
like symptoms, which are rare in NIID. NIID should be 
considered as a differential diagnosis when a patient 
presents with migraine aura-like symptoms, persis-
tent high-intensity signals within the corticomedullary 
junction or corpus callosum on DWI, and early-onset 
brain atrophy. Timely gene analysis and skin biopsy are 
helpful for a definitive diagnosis.

Abbreviations
NIID: Neuronal intranuclear inclusion disease; MRI: Magnetic resonance imaging; 
DWI: Diffusion‑weighted imaging; MMSE: Mini–Mental State Examination; MoCA: 
Montreal Cognitive Assessment; VAS: Visual analogue scale; TCD: Transcranial 
Doppler; MRA: Magnetic Resonance Angiography; CSF: Cerebrospinal fluid.

Acknowledgements
We thank the patient for granting us permission to publish this information.

Authors’ contributions
NS and HJM collected the data and drafted the manuscript. CHM performed 
histopathological analysis. LYC, YCZ, and YZ revised the data for the intellectual 
content. JN was responsible for the conception and interpretation of this 
study. All authors have read and approved the manuscript.

Funding
This study was supported by the National Natural Science Foundation of 
China (No. 81901224) and the CAMS Innovation Fund for Medical Sciences 
(CIFMS) (No. 2021‑I2M‑C&T‑B‑004). The funding bodies played no role in the 
design of the study and collection, analysis, and interpretation of data and in 
writing the manuscript.

Availability of data and materials
The original contributions presented in this study are included in the article, 
and further inquiries can be directed to the corresponding authors.

Declarations

Ethics approval and consent to participate
The study involving human participants was reviewed and approved by 
the Medical Review Ethics Committee of the Peking Union Medical College 
Hospital (reference number: JS‑1836). All the participants provided written 
informed consent.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and accompanying images. A copy of the written consent 
form is available for review by the editor of this journal.

Competing interests
All the authors declare that they have no competing interests.

Received: 16 June 2022   Accepted: 25 October 2022

References
 1. Lu X, Hong D. Neuronal intranuclear inclusion disease: recognition and 

update. J Neural Transm (Vienna). 2021;128(3):295–303.
 2. Takahashi‑Fujigasaki J, Nakano Y, Uchino A, Murayama S. Adult‑onset 

neuronal intranuclear hyaline inclusion disease is not rare in older adults. 
Geriatr Gerontol Int. 2016;16(Suppl 1):51–6.

 3. Wang R, Nie X, Xu S, Zhang M, Dong Z, Yu S. Interrelated Pathogenesis? 
Neuronal Intranuclear Inclusion Disease Combining With Hemiplegic 
Migraine. Headache. 2020;60(2):382–95.

 4. Zhao D, Zhu S, Xu Q, Deng J, Wang Z, Liu X. Neuronal intranuclear inclu‑
sion disease presented with recurrent vestibular migraine‑like attack: a 
case presentation. BMC Neurol. 2021;21(1):334.

 5. Downie WW, Leatham PA, Rhind VM, Wright V, Branco JA, Anderson JA. 
Studies with pain rating scales. Ann Rheum Dis. 1978;37(4):378.

 6. Deng J, Gu M, Miao Y, Yao S, Zhu M, Fang P, et al. Long‑read sequencing 
identified repeat expansions in the 5’UTR of the NOTCH2NLC gene from 
Chinese patients with neuronal intranuclear inclusion disease. J Med 
Genet. 2019;56(11):758–64.

 7. 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(8):1215–21.

 8. Pereira S, Vieira B, Maio T, Moreira J, Sampaio F. Susac’s Syndrome: An 
Updated Review. Neuroophthalmology. 2020;44(6):355–60.

 9. Do TP, Remmers A, Schytz HW, Schankin C, Nelson SE, Obermann M, 
et al. Red and orange flags for secondary headaches in clinical practice: 
SNNOOP10 list. Neurology. 2019;92(3):134–44.

 10. Thomsen AV, Sorensen MT, Ashina M, Hougaard A. Symptomatic 
migraine: A systematic review to establish a clinically important diagnos‑
tic entity. Headache. 2021;61(8):1180–93.

 11. Vermilion J, Johnson M, Srinivasan J, Mink JW. Neuronal Intranuclear 
Inclusion Disease: Longitudinal Case Report of Motor and Nonmotor 
Symptoms. J Child Neurol. 2019;34(13):801–5.

 12. Lindenberg R, Rubinstein LJ, Herman MM, Haydon GB. A light and 
electron microscopy study of an unusual widespread nuclear inclusion 
body disease. A possible residuum of an old herpesvirus infection. Acta 
Neuropathol. 1968;10(1):54–73.

 13. Liu X, Liu X, Du Y, Lin Y, Li C, Liu C, et al. A case of recurrent vomiting: 
extending the spectrum of neuronal intranuclear inclusion disease. 
Neurol Sci. 2019;40(12):2661–4.

 14. Takahashi‑Fujigasaki J. Neuronal intranuclear hyaline inclusion disease. 
Neuropathology. 2003;23(4):351–9.

 15. Ehrlich ME, Ellerby LM. Neuronal intranuclear inclusion disease: Polygly‑
cine protein is the culprit. Neuron. 2021;109(11):1757–60.

 16. Yokoi S, Yasui K, Hasegawa Y, Niwa K, Noguchi Y, Tsuzuki T, et al. Pathologi‑
cal background of subcortical hyperintensities on diffusion‑weighted 
images in a case of neuronal intranuclear inclusion disease. Clin Neuro‑
pathol. 2016;35(6):375–80.

 17. Pelzer N, Hoogeveen ES, Ferrari MD, Poll‑The BT, Kruit MC, Terwindt 
GM. Brain atrophy following hemiplegic migraine attacks. Cephalalgia. 
2018;38(6):1199–202.

 18. Pellerin A, Marois C, Mezouar N, Mokhtari K, Leclercq D, Law‑Ye B. 
Neuronal injuries evidenced by transient cortical magnetic resonance 
enhancement in hemiplegic migraine: A case report. Cephalalgia. 
2019;39(2):323–5.

 19. Stubberud A, Flaaen NM, McCrory DC, Pedersen SA, Linde M. Flunarizine 
as prophylaxis for episodic migraine: a systematic review with meta‑
analysis. Pain. 2019;160(4):762–72.

 20. Francis MV, Singh S, Goyal V, Keny M. Flunarizine: a review of its role in 
migraine prophylaxis. International J Res Med Sci. 2020;8(2):1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Recurrent headache and visual symptoms in a young man: a rare neuronal intranuclear inclusion disease case report
	Abstract 
	Background: 
	Case presentation: 
	Discussion and Conclusions: 

	Introduction
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


