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Intoduction

Kufor-Rakeb Syndrome (KRS) is an autosomal recessive form 
of Parkinson’s Disease (PD) characterized by juvenile-onset [1]. 
There may be pyramidal signs, dysarthria, dysphagia, and cogni-
tive difficulties in adolescence in patients with this disease [2]. 
It has been found that KRS patients carry mutations in the AT-
P13A2 gene (chromosome 1p36) associated with the PARK9 lo-
cus. This gene encodes a P5B-type lysosomal ATPase that shares 
functional domains with other P-type ATPases [1]. There is im-
paired Mn2+ and Zn2+ metabolism, mitochondrial homeostasis, 
and lysosomal function associated with mutations of ATP13A2 
[3]. This paper reports two Iranian brothers who present with 
KRS and have a known pathogenic mutation as well as a novel 
mutation for ATP13A2.

Case presentation

Our patient (A) is a 36 y/o man, complaining of progressive 
lower extremities weakness and gait impairment since seven 

years ago. In the first year of the disease, he was diagnosed 
with Hereditary spastic paraplegia (HSP) due to physical exami-
nation and Ears of the lynx sign (Figure 1) and atrophic changes 
in the cerebellum (Figure 2) on brain MRI. But he refused to per-
form the Whole Exome Sequencing (WES) exam. Furthermore, 
he has a 30 y/o brother (B) with the same clinical symptoms, 
who hasn’t sought a medical diagnosis. Their parents were non-
consanguineal. He came to the neurology clinic due to an exac-
erbation of symptoms. There was no sign of skeletal deformity, 
muscular atrophy, or involvement of the sphincter in the clinical 
examination. The gait was spastic, plantar reflexes were exten-
sor on both sides, and Deep Tendon Reflexes (DTRs) were 3+ in 
the lower limbs and 2+ in the upper limbs. Muscle Forces (MFs) 
were 4/5 in the proximal and 3/5 in the distal of the lower ex-
tremities, and 5/5 in the upper limbs. His brother had a spastic 
gait with brisk DTRs in lower limbs and double extensor plantar 
reflexes and diminished MFs in lower limbs, 3/5 in proximal and 
3/5 in distal.
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Figure 1: Brain MRI of patient demonstrates Ears of the lynx sign.

Figure 2: Atrophic changes in the cerebellum.

Figure 3: Exome Sequencing of the case (A) and his brother (B)

His previous EMG/ NCV suggested an upper motor neuron 
process. The results of the WES exam showed both of them 
were compound heterozygous for the ATP13A2: NM gene for 
both of them (Figure 3). One of the reported mutations was 
previously reported as a pathogenic mutation (p.R819X), and 
the other mutation (p.L823P) is novel. As a result of their ge-
netic consultation, their family is carrying this mutation, so their 
children will be prone to it (25%). Hence, we advised them to 
seek genetic consultation before family planning. Also, to im-
prove the patient’s condition, occupational therapy was recom-
mended, which the patient refused. 

Discussion

We reported 2 Iranian brothers with compound heterozy-
gous for ATP13A2 who presented with KRS with a known patho-
genic mutation and a novel mutation. Although the parents of 
the patients were not available to determine the genotype, and 
their father is also deceased, it is highly probable that both par-
ents had one of the different mutations, and the children inher-
ited them.

Patients with KRS carry homozygous or compound hetero-
zygous loss-of-function mutations consistent with their auto-
somal recessive inheritance pattern. In addition to identifying 
ATP13A2 as a disease-causing gene, the identification of AT-
P13A2 resulted in laboratory studies of its molecular function, 
as well as defining the pathophysiological mechanisms that 
contribute to the clinical phenotype [3]. From various disease 
models, what could be concluded at this time is that ATP13A2 
has a function that is associated with Mn2+ and Zn2+ metabolism 
[4,5], mitochondrial bioenergetics [6-8], and the autophagy–
lysosome pathway [6]. Furthermore, ATP13A2 is also believed 
to modulate α-synuclein metabolism, which is considered to 
be one of the main components of Lewy bodies [9]. In spite of 
its more complicated clinical presentation, the discovery of this 
monogenic form of PD has led to numerous studies investigat-
ing whether this gene is involved in the development of spo-
radic PD as well. It has been discovered that a number of single 
heterozygous ATP13A2 mutations are much more common in 
early-onset PD patients than in healthy controls, indicating that 
these mutations may operate as a risk factor or age-of-on set 
modifier for PD [10].

The nerve conduction studies of some previously reported 
cases revealed a decrease in motor amplitudes in the lower 
limbs, along with evidence of impaired central conduction on 
somatosensory evoked potentials and involvement of the cor-
ticospinal tract on motor evoked potentials [3]. Likewise, our 
case had mildly decreased amplitude bilaterally in tibial Com-
pound Muscle Action Potentials (CMAPs).
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