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scintigraphy uptake in a patient with a novel homozygous mutation
in the ZFYVE26 gene
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Dear editor,
Hereditary spastic paraplegia (HSP) is a group of neurodegen-
erative disorders characterized by weakness and spasticity of
the lower extremities. HSP is divided into a pure form and a
complicated one including mental retardation, ophthalmolog-
ic abnormalities, ichthyosis, cerebellar ataxia, thin corpus
callosum, and extrapyramidal signs. In general, autosomal
recessive HSP (ARHSP) tends to be the complicated form.
In ARHSP, SPG11 is the most common type, SPG15 being
the second. SPG11 and SPG15 overlap in clinical and brain
MRI findings including spastic paraplegia associated with
cognitive impairment, ophthalmologic abnormalities, thin cor-
pus callosum, and leukodystrophy.

123I-ioflupane single-photon emission computed tomogra-
phy (123I-ioflupane SPECT) and 123I-metaiodobenzylguanidine
myocardial scintigraphy (123I-MIBG myocardial scintigraphy)
are usually used for the diagnosis of Parkinson disease (PD) and
Parkinson syndrome. Decreasing 123I-MIBG myocardial scin-
tigraphy uptake indicates postganglionic sympathetic nerve de-
nervation in a lot of diseases including Parkinson disease. To
date, the 123I-ioflupane SPECT findings in SCA15 patients
have rarely been reported, and no results of 123I-MIBG scintig-
raphy have been reported [1, 2]. We describe here a Japanese
SCA15 patient with a novel homozygous ZFYVE26 mutation
with decreasing 123I-ioflupane SPECT accumulation and 123I-
MIBG myocardial scintigraphy uptake.

Case report

We present a 36-year-old woman who visited our hospital
because of gait disturbance and cognitive impairment. She
experienced difficulty in running in kindergarten, spastic gait
in junior high school, and instability on standing at age 27.
Her parents were not related, but they came from the same
town. She exhibited severe cognitive impairment, i.e., the
Mini Mental State Examination score was 12/30 and
Raven’s colored progressive matrices were 2/36. She also
showed slurred speech, rigidity and ataxia in her upper limbs,
and severe leg spasticity. She could not stand up by herself.
She did not show autonomic disturbance like constipation,
urinary incontinence, dysuria, or sweat dysfunction. Her
blood pressure was within normal range, and she did not ex-
hibit orthostatic hypotension clinically. The following exami-
nations were all normal: complete blood cell count, routine
chemistry, urinalysis, and electrocardiography.

Brain MRI revealed thin corpus callosum, bilateral atrophy
of the frontal and temporal lobes, and leukodystrophy
(Fig. 1a). 123I-ioflupane SPECT showed the specific binding
ratio (SBR) was − 0.04 on the right and − 0.221 on the left
(normal, > 4.5), respectively (Fig. 1b). 123I-MIBG myocardial
scintigraphy revealed the heart to mediastinum (H/M) ratio
was 1.48 (normal, > 2.2) in the early and 1.34 (normal, >
2.2) in the delayed phase, and the washout ratio was 44.2%
(normal, < 22) (Fig. 1c).

We diagnosed her as having complicated HSP due to the
neurological signs and neuroimaging findings. She did not
show any changes of the neurological symptoms or radiolog-
ical findings even though we prescribed levodopa (per os,
200 mg/day).

Then, we performed whole-exome analysis to detect the
causative gene mutation for HSP. We found a novel
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homozygous mutation (c.4539delG, p.Arg1513Argfs*26) in
the ZFYVE26 gene responsible for SPG15. We confirmed the
patient carried the homozygous mutation and each of the par-
ents carried the heterozygous mutation by Sanger sequencing.
Furthermore, whole exome sequencing revealed a homozy-
gous haplotype for 11.6 Mb around the ZFYVE26 gene.

Discussion

In this study, we found a novel homozygous mutation of
c.4539delG in the ZFYVE26 gene responsible for SPG15.
This mutation of around 11.6 Mb was found to be a homozy-
gous haplotype. The parents did not know that they were
related, but the homozygous region around ZFYVE26 indicat-
ed that they were. Their hometown was a bit isolated, the latter
increasing the chance of patients having homozygous muta-
tions. The neurological and brain MRI findings in our patient,
i.e., leg spasticity, extrapyramidal signs, cerebellar ataxia, cog-
nitive impairment, thin corpus callosum, and leukodystrophy,
are consistent with those in SPG15 patients reported previous-
ly [1–3].

We performed 123I-MIBG myocardial scintigraphy and
123I-ioflupane SPECT to detect degeneration of nigrostriatal
pathways and autonomic dysfunction. Our patient showed
bilateral nigrostriatal loss on 123I-ioflupane SPECT, which
has only been described in two reports to date [1, 2]. These
studies involved 123I-2β-carbometoxy-3-β(4-iodophenyl)-

N-(3-fluoropropyl)-nortropane (123I-FP-CIT-SPECT) and
123I-ioflupane SPECT. Thus, we confirmed reduction of the
nitrostriatal dopamine transporter in this study. Three reports
including ours indicate that SPG15 involves extrapyramidal
signs caused by degeneration of the basal ganglia. Our patient
did not exhibit levodopa effectivity, which was similar to that
of an earlier report [1]. On the other hand, one report indicated
effectivity for levodopa treatment [2]. More investigation is
needed to clarify what caused this difference in the efficacy of
the treatment.

In the present study, we first showed decreasing 123I-MIBG
myocardial scintigraphy uptake in SCA15. 123I-MIBG myo-
cardial scintigraphy has been performed to detect local myo-
cardial sympathetic nerve damage, and it can detect an early
stage of subclinical disturbance of the autonomic nervous sys-
tem. To date, although a few reports have mentioned urinary
dysfunction in a late stage of SPG15 [4], it was not clarified
whether or not SPG15 shows autonomic disturbance through-
out the disease course.

According to research involving 123I-MIBG myocardial
scintigraphy in PD, decreasing 123I-MIBGmyocardial scintig-
raphy uptake tends to increase with disease severity [5].
Furthermore, decreasing 123I-MIBG uptake reflects cardiac
sympathetic dysfunction in PD [6]. These findings indicated
that decreasing 123I-MIBG myocardial scintigraphy uptake
presages dysfunction of the autonomic nervous system.
Thus, we should carefully investigate the autonomic nerve
disturbance in SPG15.

Fig. 1 a Brain MRI (T1WI)
showed thin corpus callous. b
123I-ioflupane SPECT revealed
low SBR values; − 0.04 on the
right and − 0.221 on the left (nor-
mal, > 4.5). The three insets show
regions of interest. c 123I-MIBG
scintigraphy revealed the heart to
mediastinum (H/M) ratio was
1.48 (normal, > 2.2) in the early
and 1.34 (normal, > 2.2) in the
delayed phase, and the washout
ratio was 44.2% (normal, < 22).
Squares and circles showed the
regions of interest in the medias-
tinum and heart, respectively
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