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“Ear of the Lynx” Sign in Hereditary Spastic Paraplegia 76

Myung Jun Lege? Dear Editor,

Hyung Jun Park® Hereditary spastic paraplegia (HSP) 76 is a rare form of spastic paraparesis caused by mu-
Jae Meen Lee’ tations in CAPNI. It is inherited in an autosomal recessive manner, and about 50 cases have
Jae-Hyeok Lee’ been reported worldwide.! The clinical presentation of HSP76 varies from pure spastic

Departments of “Neurology, Neurosurgery,  Paraparesis to a complicated form accompanied by ataxia.* Diagnosing the disease may often

Pusan National University Hospital, be challenging, but a previous case report suggested that an “ear of the lynx” sign in brain
Pusan National University School of
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Medicine and Biomedical Research magnetic resonance imaging (MRI) can be useful.’ Here we describe an HSP76 patient, in-

Institute, Busan, Korea Cluding their brain MRI ﬁndings.
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GDepa"tmegt of Ne“ro'agy' o A 25-year-old female patient presented at our clinic with a 10-year progressive gait distur-
angnam Severance Hospital, R . >

Yonsei University College of Medicine, bance. She had a normal developmental history from infancy through childhood. However,

Seoul, Korea she experienced unsteadiness while walking and sometimes required assistance when going
D f Neurol . .

b epartment of Neurology, down stairs. Her parents had noticed that her speech had become unclear about 2 years
usan National University Yangsan

Hospital, Pusan National University previously. She was diagnosed with type I diabetes mellitus 4 years previously. Her other

School of Medicine and Biomedical medical history was unremarkable, and her family history was negative for genetic disease.

Research Institute, Yangsan, Korea . . . . .. .
Her speech was slightly slurred, but a cranial nerve examination including vision, pupil, and

eye movements was unremarkable. A motor examination of the upper limbs produced nor-
mal findings, while subtle weakness of ankle plantar flexion was noticed along with brisk
deep tendon reflexes in both knees as well as ankle clonus. The finger-to-nose test showed
bilateral dysmetria and mild terminal tremor. She stood with a wide base and exhibited
multiple side steps during the tandem gait test. Other aspects of her nervous system ap-
peared normal.
Serological testing for human immunodeficiency virus, human T-lymphotropic virus 1,
vitamin B12, paraneoplastic antibodies, and a vasculitis panel produced negative findings.
Brain MRI showed mild cerebellar atrophy in the upper part of the anterior and posterior
lobes (Fig. 1A), and revealed vertical and horizontal T2-hyperintense signals at the level of
the ventral pons (Fig. 1B). In addition, T2 hyper-/T1 hypointense signals were observed re-
sembling a tuft of hair at the tips of the frontal horns of the lateral ventricles (Fig. 1C and
D). Genetic tests for dentatorubral-pallidoluysian atrophy and spinocerebellar ataxia types
1,2,3,6,7,8,and 17 were normal.
The targeted sequencing for HSP identified two compound heterozygous variants in
CAPNI: ¢.1730-2A>G and ¢.1442G>A (NM_001198868.2). The c.1730-2A>G variant was
Received  May 19,2024 novel and was classified as a likely pathogenic variant according to the criteria established
Revised — September 17, 2024 by the American College of Medical Genetics and Genomics.* The classification was sup-
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ported by the following evidence: 1) the variant represents a null variant in a gene where loss
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P of function is a recognized disease mechanism,’ and 2) it is not present in controls in the
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Department of Neurology, gnomAD database. Similarly, the c.1442G>A (p.Arg481Gln) variant was also classified as
Pusan National University Hospital, likely pathogenic, based on following evidence: 1) it is located in a region known to have a
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School of Medicine and igh mutation density and/or within a critical and well-established functional domain that
Biomedical Research Institute, lacks benign variations, 2) it is not observed in East Asian control samples in the gnomAD
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Busan 49241, Korea database, 3) several computational models predict a deleterious effect on the gene or its
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- J C N HSP76 With “Ear of the Lynx” Sign

Fig. 1. Sagittal T1-weighted imaging showed no atrophy in the corpus
callosum, but mild cerebellar atrophy was observed in the upper part of
the anterior and posterior lobes (A, arrow heads). An axial T2-weighted
scan exhibited a cruciform T2-weighted hyperintensity in the ventral
pons (B) and flame-shaped hyperintensities at the tips of the frontal
horns of the lateral ventricles (C and D, arrows).

product, and 4) although a reputable source has recently re-
ported this variant as pathogenic,’ the evidence was not ac-
cessible for independent verification by our laboratory.

The “ear of the lynx” sign has been observed in cases with
HSP11, -15, and -78.”% Brain MRI in HSP76 cases has mostly
produced normal results or revealed mild cerebellar atrophy;
but the “ear of the lynx” sign was described in two HSP76 pa-
tients with ataxia.’ A study including patients with HSP11
and -15 as well as multiple sclerosis found that the finding
was sensitive (78%-97%) and specific (90.9%-100%) for the
HSP group.” Another study observed the “ear of the lynx”
sign in a carrier of a heterozygous HSP11 mutation,” suggest-
ing that this finding may be associated with the presence of
pathogenic variation.”

Our case additionally showed vertical and horizontal T2-
hyperintensities in the ventral pons resembling the hot-cross
bun sign. This sign is known to be associated with the degen-
eration of transverse pontocerebellar fibers and the medial
raphe nuclei, which is implicated in various mechanisms in-
cluding synucleinopathy, gliosis, Wallerian degeneration, and
granule-cell neuronopathy.' In a rodent model, knocking out
CAPNI expression led to a reduction in the cerebellar gran-
ule-cell density and clinical ataxia."" It is therefore possible that
the cruciform T2 hyperintensity in this case might be associ-
ated with pathogenic variations of CAPNI.
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This report adds to the clinicoradiological and genetical spec-
trum of HSP76. We recommend considering genetic screen-
ing for recessive HSP in cases with the “ear of the lynx” sign.

Ethics Statement

The present study was approved by the Institutional Review Board of Pusan
National University Hospital (2405-005-139). The written conformed con-
sent for publication of the clinical records were obtained from the subject.

Availability of Data and Material

Data sharing not applicable to this article as no datasets were generated or
analyzed during the study.

ORCID iDs
Myung Jun Lee https://orcid.org/0000-0002-0101-6472
Hyung Jun Park https://orcid.org/0000-0003-4165-8901

Jae Meen Lee
Jae-Hyeok Lee

https://orcid.org/0000-0002-5708-1644
https://orcid.org/0000-0002-4274-7415

Author Contributions

Conceptualization: Myung Jun Lee, Hyung Jun Park. Data curation: all au-
thors. Funding acquisition: Myung Jun Lee. Writing—original draft:
Myung Jun Lee. Writing—review & editing: Jae Meen Lee, Jae-Hyeok Lee.

Conflicts of Interest

The authors have no potential conflicts of interest to disclose.

Funding Statement

This study is supported by clinical research grant from Pusan National
University Hospital 2024.

REFERENCES

. Rahimi Bidgoli MM, Javanparast L, Rohani M, Najmabadi H, Zamani
B, Alavi A. CAPNI and hereditary spastic paraplegia: a novel variant
in an Iranian family and overview of the genotype-phenotype corre-
lation. Int ] Neurosci 2021;131:962-974.

2. Garcia-Berlanga JE, Moscovich M, Palacios IJ, Banegas-Lagos A, Ro-
jas-Martinez A, Martinez-Ramirez D. CAPN1 variants as cause of he-
reditary spastic paraplegia type 76. Case Rep Neurol Med 2019;2019:
7615605.

3. Agarwal A, Oinam R, Goel V, Sharma P, Faruq M, Garg A, et al. “Ear
of the lynx” sign in hereditary spastic paraparesis (HSP) 76. Mov Dis-
ord Clin Pract 2023;10:120-123.

4. Richards S, Aziz N, Bale S, Bick D, Das S, Gastier-Foster J, et al. Stan-
dards and guidelines for the interpretation of sequence variants: a
joint consensus recommendation of the American College of Medical
Genetics and Genomics and the Association for Molecular Patholo-
gy. Genet Med 2015;17:405-424.

. Gan-Or Z, Bouslam N, Birouk N, Lissouba A, Chambers DB, Vériépe
], et al. Mutations in CAPN1 cause autosomal-recessive hereditary
spastic paraplegia. Am ] Hum Genet 2016;98:1038-1046.

6. Lai LL, Chen YJ, Li YL, Lin XH, Wang MW, Dong EL, et al. Novel
CAPNI mutations extend the phenotypic heterogeneity in combined
spastic paraplegia and ataxia. Ann Clin Transl Neurol 2020;7:1862-
1869.

7. Pascual B, de Bot ST, Daniels MR, Franca MC Jr, Toro C, Riverol M,
et al. "Ears of the lynx" MRI sign is associated with SPG11 and SPG15
hereditary spastic paraplegia. ATINR Am ] Neuroradiol 2019;40:199-
203.

8. Estrada-Cuzcano A, Martin S, Chamova T, Synofzik M, Timmann D,

Holemans T, et al. Loss-of-function mutations in the ATP13A2/PARK9

gene cause complicated hereditary spastic paraplegia (SPG78). Brain

Ju—

w



wwee JCN NN

2017;140:287-305. Mov Disord Clin Pract 2022;9:1018-1020.

9. Rattay TW, Schols L, Zeltner L, Rohrschneider WK, Ernemann U, Lin- 11. Wang Y, Hersheson ], Lopez D, Hammer M, Liu Y, Lee KH, et al. De-
dig T. “Ears of the lynx” sign and thin corpus callosum on MRI in het- fects in the CAPN1 gene result in alterations in cerebellar development
erozygous SPG11 mutation carriers. ] Neurol 2022;269:6148-6151. and cerebellar ataxia in mice and humans. Cell Rep 2016;16:79-91.

10. Prasad S, Rossi M. The hot cross bun sign: a journey across etiologies.

www.thejen.com 19



