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Abstract

Aim: We have never known any epidemiological study of Arima syndrome since it was first described in 1971. To investigate the
number of Arima syndrome patients and clarify the clinical differences between Arima syndrome and Joubert syndrome, we per-
formed the first nationwide survey of Arima syndrome, and herein report its results. Furthermore, we revised the diagnostic criteria
for Arima syndrome. Methods: As a primary survey, we sent out self-administered questionnaires to most of the Japanese hospitals
with a pediatric clinic, and facilities for persons with severe motor and intellectual disabilities, inquiring as to the number of patients
having symptoms of Arima syndrome, including severe psychomotor delay, agenesis or hypoplasia of cerebellar vermis, renal dys-
function, visual dysfunction and with or without ptosis-like appearance. Next, as the second survey, we sent out detailed clinical
questionnaires to the institutes having patients with two or more typical symptoms. Results: The response rate of the primary survey
was 72.7% of hospitals with pediatric clinic, 63.5% of national hospitals and 66.7% of municipal and private facilities. The number of
patients with 5 typical symptoms was 13 and that with 2-4 symptoms was 32. The response rate of the secondary survey was 52% (23
patients). After reviewing clinical features of 23 patients, we identified 7 Arima syndrome patients and 16 Joubert syndrome patients.
Progressive renal dysfunction was noticed in all Arima syndrome patients, but in 33% of those with Joubert syndrome. Conclusion:
It is sometimes difficult to distinguish Arima syndrome from Joubert syndrome. Some clinicians described a patient with Joubert
syndrome and its complications of visual dysfunction and renal dysfunction, whose current diagnosis was Arima syndrome. Thus,
the diagnosis of the two syndromes may be confused. Here, we revised the diagnostic criteria for Arima syndrome.
© 2013 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Arima syndrome (AS) (OMIM 243910) has been
described as an autosomal-recessive-inherited rare dis-
ease since 1971. It shows 5 characteristic features;
severe psychomotor delay (no gain of meaningful
speech and walk alone) from the early infantile period,
cerebellar vermis agenesis, renal dysfunction (patho-
logically nephronophthisis), visual dysfunction and
ptosis, and death by renal failure in childhood [1-3].
In addition, pathological characteristics of AS were
dysplasia of the ventral parts of the pons and inferior
olivary nuclei and hepatic fibrosis [3]. Although these
cases demonstrate peculiar symptoms, they are usually
diagnosed at a time of progressive renal failure
because AS is a very rare disease. Only approximately
10 cases of AS have been reported until now [4-11].
Thus, AS is a very rare disease, and its clinical fea-
tures remain largely unknown. Dekaban syndrome
has been described as similar phenotypes of AS [12].
However, AS is readily distinguished from Dekaban
syndrome, given the severity of psychomotor develop-
ment and ptosis [13].

Cilia are microtubule-based appendages, which are
detected in most vertebral cells. Among them, motile
cilium has two central microtubules (9 + 2 structure)
and makes fluid flow to form the body axis at the early
embryonic period. In contrast, primary cilium, which
has no central microtubule (9 + 0 structure), recently
has been known as sensory organella, which become
the origin of intracellularly physiological and chemical
signals [14]. Because of their importance for develop-
mental signaling pathway, their dysfunction causes
abnormalities in neural tube closure, skeletal defects
such as polydactyly, cystic kidney, liver and/or pancre-
atic diseases, blindness or anosmia, behavioral and/or
cognitive defects, and obesity [14,15]. Those are so-
called ciliopathy. Recently, some neurodevelopmental
disorders of the ciliopathies commonly include the
symptoms of severe psychomotor delay, cerebellar ver-
mis agenesis and cystic kidney [16,17]. They consist of
Joubert syndrome (JS) (OMIM 213300), Senior-Loken
syndrome (OMIM 266900), COACH syndrome
(OMIM 216360), etc. as JS-related disorders (JSRD).
Among them, JS and JSRD are described as having
causative genes of AHI1, NPHP1, NPHP6 (CEP290),
TMEMG67 (MKS3 or MECKELIN) and RPGRIPIL
[17,18]. Of course, these genes are related to dysfunc-
tion of the primary cilia. On the other hand, the caus-
ative genes of the other syndromes and AS have been
never known.

In the present study, we performed the first nation-
wide survey of AS and revealed the clinical characteris-
tics for making diagnoses. Furthermore, we proposed
revised clinical criteria of AS and discussed the relation-
ship between AS and the ciliopathy.

2. Methods

Under the ethical principles of epidemiological study
from the Ministry of Education, Sports, Culture and
Technology, and the Ministry of Health, Welfare and
Labor in Japan, and with the permission of the ethical
committee of the Tokyo Metropolitan Tobu Medical
Center for Persons with Developmental and Multiple
Disabilities, we sent out all questionnaires and per-
formed analyses of the responses.

First, to investigate the number of patients with AS in
Japan [1-3], we sent the primary questionnaire to all 483
hospitals with a pediatric clinic, 74 national hospitals
and 120 municipal and private facilities for persons with
severe motor and intellectual disabilities (SMID). The
primary questionnaire asked the number of patients
with the following A and B phenotypes and more; 5 typ-
ical symptoms of (A) severe psychomotor delay, (B) cer-
ebellar vermis agenesis, (C) hypo-osmolality of urine
and progressive renal dysfunction from the childhood
(occasionally appearance of cystic kidney), (D) congen-
ital visual dysfunction and (E) peculiar face with ptosis
[1]. JS and JSRD are known as a disease similar to
AS. We also confirmed JS, whose diagnostic criteria
included the previous description [19], from the
responses. The secondary questionnaire, including the
detailed clinical course, pathology and genetic examina-
tion, was sent to the first hospitals that responded to the
primary questionnaire. All studies were performed from
June, 2010 to March, 2011.

3. Results
3.1. Primary survey

The response rate of the primary survey was 72.7%
from hospitals with a pediatric clinic, 63.5% of national
hospitals and 66.7% of municipal and private facilities
for persons with SMID. We obtained the questionnaire
responses from 33 hospitals or facilities. The number of
patients with 5 typical symptoms was 13, and that with 2
or more symptoms was 32.

3.2. Secondary survey

The response rate of the secondary survey was 52%,
consisting of 23 patients from 17 hospitals or facilities.
We received only 23 patient responses, among 32 of the
primary survey. After we reviewed the clinical features
of these 23 patients in detail, we identified 7 of them with
AS and 16 with JS (Table 1). We corrected the number of
patients to omit double-registration with the second
responses. The patients, having all 5 symptoms were
diagnosed with AS, whereas the patients with 2-4
symptoms were diagnosed with JS (Table 1). JS patients
had never shown all 5 symptoms. It is important for
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Table 1

The number of patients with Arima syndrome and Joubert syndrome.
Arima Joubert Total
syndrome syndrome number

Number of patients with 5 7 0 7

symptoms

Number of patients with 2-4 0 16 16

symptoms

5 diagnostic symptoms of Arima syndrome.

A: Severe psychomotor delay B: Cerebellar vermis agenesis C: Pro-
gressive renal dysfunction from childhood D: Visual dysfunction from
the infantile period E: Peculiar facial appearance with ptosis.

Arima syndrome diagnosed with typical 5 symptoms. Joubert syn-
drome with 2—4 symptoms, essentially including A and B.

Table 2
Frequency of major symptoms of Arima syndrome and Joubert
syndrome.

Major symptoms Arima Joubert
syndrome (%) syndrome (%)
100 (7/7) 100 (16/16)
100 (7/7) 100 (16/16)

Severe psychomotor delay
Cerebellar vermis agenesis

Progressive renal dysfunction and/or 100 (7/7) 33 (5/15)
polycystic kidney

Visual dysfunction 100 (7/7) 73 (8/11)
Ptosis 100 (7/7) 53 (8/15)
Liver dysfunction 29 (2/7) 13 (2/15)

diagnosis of AS to complete all 5 symptoms. Interest-
ingly, we noticed that many of the patients resided in
the Kanto and Tokai areas of Japan.

The twenty-three patients we analyzed were 2-
28 years of age (average of 12.0); 22 of them were male,
and 1 was female. The seven patients with AS were 3—
25 years of age (average of 15.9), 2 males and 5 females.
The sixteen patients with JS were 2-28 years of age

Table 3
Proposed clinical diagnostic criteria of Arima syndrome.

(average of 10.3). We noticed | pair of AS sisters and
another pair of AS and JS siblings.

We compared frequencies of the clinical phenotypes
with AS and JS (Table 2). The severe psychomotor delay
was demonstrated in both syndromes. However, AS
patients had more severe phenotype from the early
infantile period. The cerebellar vermis agenesis or hypo-
plasia were also observed in all patients. Three cases of
AS had brainstem abnormalities, showing hypoplasia or
atrophy. Progressive renal dysfunction was involved in
all AS patients, but in 33% of JS patients. The dysfunc-
tion of AS was very severe with onset in infancy or early
childhood, and all patients were dialyzed or received
kidney transplants. However, only 4 cases of JS showed
renal dysfunction, hydronephrosis or hypo-osmolality
of urine. The visual dysfunction was identified in 100%
of AS patients and 73% of JS patients. Ptosis was evi-
denced in 100% of AS patients and 53% of JS patients.
The two optic symptoms were of relatively high fre-
quency in both syndromes. However, liver dysfunction
was low in frequency.

4. Discussion

AS was first described in 1971, and established from
several reports [1-4]. Its clinical characteristics were
severe psychomotor delay, congenital visual dysfunc-
tion, cystic kidney with pathologically nephronophthi-
sis, ptosis, and cerebellar vermis agenesis. We could
present 7 cases of AS from the nationwide survey. AS
is still a rare disease, even given the high response to
our questionnaires. The presence or absence of progres-
sive renal dysfunction from early childhood may be
important for distinguishing between AS and JS. All
AS patients show renal failure in early childhood.
Moreover, the renal pathology of AS was revealed as

Major symptoms
A: Severe psychomotor delay

B: Cerebellar vermis agenesis or hypoplasia (occasionally accompanied with brainstem malformation)

C: Progressive renal dysfunction at infantile or adolescent period

D: Visual dysfunction from the early stage (sometimes accompanied with defect of retina and so on)

E: Unilateral or bilateral ptosis-like facial appearance (alternation in a day)

Clinical criteria: A and B are usually observed from the infantile period. C and D appear with age. The diagnosis of Arima syndrome requires all 5

symptoms

Associated symptoms and findings
1. Peculiar face: hyperterolism, saddle nose, large mouth

2. Other symptoms: dehydration from the early stage, growth retardation, fever of unknown origin

Supportive laboratory examinations
Blood examination: anemia, high level of BUN and/or creatinin

Electroretinography: no response or low voltage
Kidney CT, MRI or echo scan: polycystic kidney
Kidney biopsy: nephronophthisis

1.
2.
3.
4.
5.
6.

Abdominal echo scan: fatty liver, liver enlargement, liver cirrhosis, etc.

Urinary examination: hypo-osmolality, high-level of B2-microgloblin and/or NAG




