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ABSTRACT 
 

 

Kabuki syndrome is a rare genetic disorder, characterized by 

typical facial features, hypotonia, developmental delay and 

intellectual disabilities. We report here a Saudi female 

infant diagnosed as a case of Kabuki syndrome clinically and 

confirmed by molecular genetic testing. She was admitted 

at birth to neonatal ICU due to hydrocephalus and 

meningomyelocele and found to have Chiari malformation 

type II on radiological evaluation of the brain. Whole exome 

sequencing (WES) was sent for her and showed pathogenic 

variant in KDM6A which confirm the diagnosis of Kabuki 

syndrome. 
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Implications for Practice:  

1. What is known about this subject?  

Kabuki syndrome is a genetic disorder that was first 

described by Niikawa and Kuroki in Japan in 1981 through 

two independent case reports. 

 

2. What new information is offered in this case study? 

This is a case of Kabuki syndrome that was presented with 

Chiari malformation type 2 which has not been reported in 

literature previously. 

 

3. What are the implications for research, policy, or 

practice?  

It should be brought more attention to neonate with Arnold 

Chiari type 2 with no obvious etiologies, since it may be 

associated with Kabuki syndrome.  

 

Background 

Kabuki syndrome is a genetic disorder that was first 

described by Niikawa and Kuroki in Japan in 1981 through 

two independent case reports.
1,2 

The worldwide prevalence 

of Kabuki syndrome is unknown but patients were mostly 

seen in Japan with 1/32,000 prevalence.
3 

Later on, the 

prevalence was calculated in Australia and New Zealand, 

and it was 1/86,000.
4
 In 1988, Niikawa and Kuroki have 

defined the five cardinal manifestations of Kabuki syndrome 

including characteristic facial features, skeletal 

abnormalities, dermatoglyphic abnormalities, mental 

retardation, and postnatal growth deficiency. Distinctive 

facial features consist of arched eyebrows, prominent ears, 

depressed nasal tip, and lower lateral eyelids eversion.
3
 

Also, multiple inconsistent anomalies such as congenital 

heart disease, dental anomalies, ocular manifestation have 

been reported in some cases of Kabuki patients.
5-7

 In 2010, 

the underlying genetic cause of Kabuki syndrome was 

discovered to be a mutation in KMT6D gene, previously 

known as MLL2 gene.
8,9

 Moreover, KDM6A mutation was 

also identified to be associated with Kabuki syndrome.
10

 

Arnold Chiari malformation is a structural defect in the 

posterior fossa that affect the hindbrain. It is characterized 

by downward herniation of the cerebellum into the 
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 foramen magnum. Chiari malformation is classified into four 

distinctive types based on the severity.
11 

Chiari 

malformation type 2 is characterized by cerebellar 

herniation along with myelomeningocele. Also, 80–90 per 

cent of type II may present with hydrocephalus.
12

 The 

incidence of Chiari type 2 in Saudi Arabia, which is 

1.27/10,000, is considered low compared to what reported 

by Hakami, which is 4.4/10,000.
13

 Children with Chiari type 

2 may suffer from fatal respiratory difficulties that require 

neurosurgical emergency.
12

 Other symptoms include 

neurogenic dysphagia, hypotonia, nystagmus, and 

quadriparesis.
12,14

 Chiari malformation type 2 has a 25 per 

cent mortality rate that occur commonly during the first 

year of life.
15

 Structural brain anomaly is one of the 

uncommon atypical presentation of Kabuki patient. Few 

cases of Kabuki were reported with cerebellar atrophy, 

Dandy Walker syndrome, or type one Arnold Chiari 

malformation.
16-19

 However, no cases of Kabuki 

accompanied with Arnold Chiari type 2 was reported in 

literature. Kabuki syndrome was underdiagnosed in 

countries other than Japan, but now more cases are being 

reported in the middle east due to the available information 

about the syndrome.
20-22

 Only one case of Kabuki was 

reported in Saudi Arabia.
6 

We are reporting this case of 

Kabuki syndrome which was presented with Chiari 

malformation type 2 which has not been reported in 

literature previously. We aim to report this rare case using 

theoretical concepts from our discipline and recommend a 

course of action for similar cases in the future. 

 

Case details 
Our patient was born at 38 weeks of gestation to a 28-year-

old healthy mother. She is G3, P2. There is no previous 

similar cases and no family history of genetic or neurological 

diseases. The mother has another two older children with 

no complications, At the 25th week of gestation, ultrasound 

showed large ventricles, obliterated cisterna magnum, 

banana shape cerebellum, and spina bifida defect. 

Amniocentesis was done and showed normal female 

karyotype. Fetal Magnetic Resonance Imaging (MRI) showed 

ventriculomegally, cerebellar tonsil herniation, small 

posterior fossa, and large myelomeningocele. These MRI 

findings were consistent with Chirai 2 malformation. Baby 

born at 38th weeks of gestation through induction of labor 

due to the myelomeningocele. The delivery was 

spontaneous vaginal delivery with no complications. At 

birth, APGAR score of the baby was 9 at 1 and 5 minutes. 

The birth weight was 2.510kg (25th percentile), height was 

49cm (50th percentile), and head circumference was 38cm 

(97th percentile). She was vitally stable and did not need 

intubation or resuscitation. On newborn assessment, 

ruptured myelomeningocele was seen at the lumbar region 

with 4cm diameter, and the anterior fontanelle was soft and 

full. Diagnosis of Arnold Chiari 2 was confirmed by post 

natal head MRI (Figure 1). Echocardiogram was done on the 

second day and showed normal heart with small patent 

foramen ovale. Three days after birth, surgical repair was 

done for the myelomeningocele. After the surgery, she 

required endotracheal intubation for two weeks.  

 

At age of three months, she has prominent forehead, 

depressed nasal bridge, microphthalmia, long palpebral 

fissures with eversion of the lateral part of the lower eyelid, 

short columella with depressed nasal tip with frontal 

hemangiomas and hypotonia, which were more evolved 

(Figure 2). So whole exome sequencing showed a 

heterozygous variant c.1603A>Gp, (Thr535Ala) in KDM6A 

and this confirms diagnosis of Kabuki syndrome 2, (KABUK2; 

OMIM300867). An X-ray was done at the age of six months 

and showed an apparent cardiomegaly. During the hospital 

course, she suffered from multiple episodes of oxygen 

desaturations, and she became an oxygen dependent. 

Currently, she is discharged home on home oxygen at 12 

months of age on stable condition with home oxygen and 

nasogastric tube feeding. Her weight was 6.620kg (25th 

percentile), height was 77cm (25th percentile), head 

circumference was 43cm (50th percentile). She was referred 

to multidisciplinary team for follow up, high risk neonatal 

clinic, pediatric pulmonology, pediatric neurology, pediatric 

neurosurgery, physiotherapy and occupational therapy. 

Informed consent was obtained from the parents. 

 

Discussion 
Most of Kabuki patients have a typical presentation that 

includes five cardinal manifestations which have been 

previously defined by Niikawa and Kuroki. These cardinal 

manifestations include distinctive fascial features (arched 

eyebrows, prominent ears, depressed nasal tip, and lower 

lateral eyelids eversion), skeletal abnormalities (short fifth 

finger, hip dislocation, hyperlaxity, or scoliosis), 

dermatoglyphic abnormalities (persistent fingertip or fetal 

pads), mental retardation, and postnatal growth deficiency.
3
 

In this case, these five cardinal manifestations have not 

been observed initially. This may be due to the young age of 

the case, eleven months old, as most of the cases were 

diagnosed after the age of two years.
7,16,17,23

 Also, the 

classical facial features of Kabuki syndrome become more 

obvious after the age of three months, and it is very difficult 

to be seen in infants.
24 

However, there are various 

manifestations other than the five cardinal manifestations 

that appear in various systems were reported. In our case, 

some central nervous system (CNS) manifestations have 
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 been observed similar to other reported cases such as 

generalized hypotonia, feeding difficulties, and 

hydrocephalus.
7,16,17,23,25,26

 The association of Kabuki 

syndrome with Arnold Chiari type 2 has not previously been 

reported in the world literature and is presented in this case 

history for the first time. Other CNS manifestations that 

have been reported in Kabuki patients include seizures, 

microcephaly, cerebellar atrophy, and Arnold Chiari Type 

1.
16,17,26

 Other manifestations have been mentioned in 

literature with Kabuki syndrome such as recurrent 

infections, cleft palate, cardiac anomalies, ocular 

manifestations, and urogenital anomalies.
7,16,17,23,25-27 

Based 

on the international expert panel, a diagnosis of Kabuki 

syndrome can be made with the presence of either infantile 

hypotonia, intellectual disability, or delay in development 

accompanied by genetic confirmation of Kabuki syndrome 

or the presence of typical dysmorphic features.
29

 In our 

case, a whole exome sequencing came positive for Kabuki 

gene in the third month of life when her with hypotonia and 

developmental delay. Prognosis and mortality of Kabuki 

syndrome were not assessed in literature yet, which may be 

due to the recent discovery of the syndrome in 1988, and 

the early diagnosis in childhood life.
3,17,23

 However, few 

cases of Kabuki were reported at the twenties.
26,29,30

 

 

Conclusion 
We report this case to bring more attention to neonate 

whom presenting with Arnold Chiari type 2 and neurological 

abnormalities of with no obvious etiologies, since it may be 

associated with Kabuki syndrome. A genetic testing for 

those patients is recommended to predict the various 

manifestations of Kabuki syndrome early. 
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Figures and Tables 
Figure 1: Extensive bilateral hydrocephalus, with thinning 

of the periventricular parenchyma and changes of Chiari II 

malformation with crowding of the posterior fossa and 

tonsillar herniation (arrow). There is mass effect over the 

brainstem with narrowing of the fourth ventricle 
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 Figure 2: Prominent forehead, depressed nasal bridge, 

microphthalmia, long palpebral fissures with eversion of 

the lateral part of the lower eyelid and frontal 

hemangioma 

 

 


