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A genetics consult was requested for a 6-week old term female 
infant for suspected Kabuki syndrome because of persistent hypo-
glycemia and presumed hyperinsulinism. This infant had Shone's 
Complex, severe hypoplastic transverse arch, and coarctation of 
the aorta. Her heart defect had been detected prenatally on fetal 
ultrasound. The pregnancy was complicated by polyhydramnios 
in the third trimester.  The baby was born at term to a 31-year old 
G4P2112 mother with these growth parameters: 

%LUWK�ZHLJKW�������J����OE�����R]��������th percentile) 
Birth length: 49.5 cm (19.49") (39.05th percentile)
Birth head circumference: 34 cm (13.39") (50.01st percentile)

Her heart defect was the initial focus of medical attention, and 
VKH�KDG�FDUGLDF�VXUJHU\�DW�RQH�ZHHN�RI�DJH��PRGL¿HG�1RUZRRG�
SURFHGXUH��RSHQ�DWULDO�VHSWHFWRP\��ULJKW�PRGL¿HG�%ODORFN�7DXVVLJ�
shunt, and PDA ligation. Her postoperative course was compli-
cated by two further aortic arch reconstruction procedures, plica-
tion of the right hemidiaphragm, and gastrostomy tube placement. 
Hypothyroidism was treated with Synthroid.  Chromosome micro-
array analysis was normal. 

Although early glucose levels were stable at 50-70 until ten days 
of age, by postoperative day 2, she had hypoglycemia (glucose 
29), treated with D25 bolus x1. By one month of age, she had 
persistent hypoglycemia. She required progressively more glu-
FRVH�WR�VWDELOL]H�KHU��¿UVW�'���EROXV�[���WKHQ�FRQWLQXRXV�,9�'���
and, subsequently, D30. She had been weaned to D25 at the 
time of the Genetics consultation.  She had detectable levels of 
insulin during her hypoglycemic episodes, which, with a low beta-
hydroxybutyrate level, suggested hyperinsulinism. Subsequently, 
she had a trial of Diazoxide, which was discontinued in favor of 
octreotide. Currently, at 12 weeks of age, her glucose levels are 
normal without treatment. 

*HQHWLFV�(YDOXDWLRQ��

Because of restrictions due to the coronavirus pandemic, this 
evaluation was done at a distance. The infant was in the cardiac 
intensive care unit at the time of consult. Video examination of the 
LQIDQW�ZDV� IDFLOLWDWHG�E\�XQLW� VWDႇ�� �7KH�H[DPLQDWLRQ� UHYHDOHG�D�
dysmorphic infant with microcephaly and hypotonia. She had long 
SDOSHEUDO�¿VVXUHV�WKDW�ZHUH�HYHUWHG�ODWHUDOO\�DQG�IDLQW�H\HEURZV��
6KH�KDG�SURPLQHQW�IHWDO�SDGV�RQ�DOO�¿QJHUWLSV�

Her clinical features, including the cardiac defect, hypoglycemia, 
IDFLDO� IHDWXUHV�� DQG� IHWDO� ¿QJHU� SDGV�� VXJJHVWHG� .DEXNL� V\Q-
drome (KS) to the care team, and the genetic consultant agreed. 
Genetic testing was ordered for the causative genes, KMT2D 
and KDM6A, which detected a pathogenic variant in KMT2D: 
F������GHO��FRQ¿UPLQJ�WKH�FOLQLFDO�GLDJQRVLV��7KLV�QRYHO�YDULDQW�LV�
predicted to result in a frameshift and premature protein termina-
WLRQ��S�/HX����&\VIV���

'LVFXVVLRQ�DQG�FRXQVHOLQJ�

The cardinal signs of Kabuki syndrome (KS) make it possible to 
recognize in the newborn period, although it is often not diagnosed 
until later in infancy or childhood. There are characteristic dysmor-
SKLF�IDFLDO�IHDWXUHV�ZLWK�ORQJ�SDOSHEUDO�¿VVXUHV�DQG�ODWHUDO�HYHU-
sion of the lower lid. This appearance evoked the dramatic makeup 
used by traditional Kabuki actors, which is how the syndrome got 
its name. Eyebrows are arched and sparse laterally. The palate 
may be a cleft palate. Skeletal anomalies include brachydactyly, 

rib and vertebral anomalies, and hip 
dislocation. The prominent fetal pads 
SHUVLVW� LQ�DOPRVW�DOO�DႇHFWHG�LQIDQWV��
There is mild to moderate intellectual 
GLVDELOLW\� DQG� SRVWQDWDO� JURZWK� GH¿-
ciency.  About 70% of patients with 
KS have a congenital heart defect, 
most commonly left-sided obstruc-
tive lesions. 

The composite face in Figure 1 is a 
visualization of the KS phenotype 
in an infant that was generated by 

Kabuki Syndrome in a Newborn with a Complex Left-
Sided Cardiac Lesion and Persistent Hypoglycemia due 

to Hyperinsulinism 

3HHU�5HYLHZHG

“Her postoperative course was 
complicated by two further aortic 
arch reconstruction procedures, 
plication of the right hemidiaphragm, 
and gastrostomy tube placement. 
Hypothyroidism was treated with 
Synthroid.  Chromosome microarray 
analysis was normal.”

“The cardinal signs of Kabuki syndrome 
�.6��PDNH�LW�SRVVLEOH�WR�UHFRJQL]H�LQ�
the newborn period, although it is often 
not diagnosed until later in infancy or 
childhood.”
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Face2Gene. This resource for phenotype matching is available 
at KWWSV���DSS�IDFH�JHQH�FRP (and at the App store). This HIPAA 
compliant app can be used to upload and analyze patient photo-
graphs. Facial measurements and clinical features are used to 
match patient phenotypes with known genetic syndromes. 

Transient hypoglycemia is common in all neonates. When it per-
sists, it can be due to dysregulated insulin secretion by the pancre-
DWLF�ȕ�FHOOV��ZLWK�WKH�KLJK�LQVXOLQ�OHYHO�FDXVLQJ�UHFXUUHQW�HSLVRGHV�
RI�K\SRJO\FHPLD��$ERXW�������RI�SDWLHQWV�ZLWK�.6�KDYH�QHRQDWDO�
or infantile hypoglycemia. Although hypoglycemia in response to 
hyperinsulinism (HI) was considered rare, occurring in less than 
���RI�QHZERUQV�ZLWK�.6��WKLV�LV�WKH�VHFRQG�DႇHFWHG�SDWLHQW�VHHQ�
in our institution, which is why the cardiac care team queried the 
diagnosis of KS. In their review of 10 patients with Kabuki syn-
drome, Yap et al. noted that patients with HI do not necessarily 
present with high insulin levels, but they have inappropriate levels 
of insulin for their glucose measurements. Nine of the ten children 
with KI and hyperinsulinism reported by Yap responded to diazox-
ide therapy alone, but one did not, and that child required a partial 
pancreatectomy. These authors note that about 1% of neonates 
with HI have Kabuki syndrome. The underlying mechanism for the 
transient hyperinsulinism in KS is yet to be discerned. Growth hor-
PRQH�GH¿FLHQF\�DQG�DGUHQDO�LQVXႈFLHQF\�KDYH�EHHQ�SURSRVHG�DV�
possible contributing factors. 

Patients with Kabuki syndrome also have other endocrine per-
turbances, such as early breast development in girls, precocious 
SXEHUW\�� JURZWK� KRUPRQH� �*+�� GH¿FLHQF\�� K\SRWK\URLGLVP�� DQG�
GLDEHWHV�LQVLSLGXV��DEQRUPDO�SLWXLWDU\�¿QGLQJV�RQ�PDJQHWLF�UHVR-
QDQFH�LPDJLQJ�KDYH�EHHQ�UDUHO\�UHSRUWHG��ZLWK�*+�GH¿FLHQF\�EH-
LQJ�WKH�PRVW�FRPPRQ�¿QGLQJ��2QJRLQJ�VXUYHLOODQFH�IRU�HQGRFULQH�
dysfunction is recommended in patients in KS.
    
3UDFWLFDO�DSSOLFDWLRQV��

��� &RQVLGHU�.DEXNL�V\QGURPH�LQ�LQIDQWV�ZLWK�ORQJ�SDOSHEUDO�¿V-
sures and multiple congenital anomalies, especially those 
with left-sided cardiac lesions, with or without persistent hy-
poglycemia.

2. Investigate persistent hypoglycemia with insulin levels to 
document inappropriate or elevated insulin levels associated 
with hyperinsulinism.

3. Utilize phenotype-matching resources such as Face2Gene: 
KWWSV���DSS�IDFH�JHQH�FRP�

��� &RQ¿UP� WKH� FOLQLFDO� GLDJQRVLV� RI� D� JHQHWLF� GLVRUGHU� ZLWK�
genetic testing whenever possible. This informs short-term 
management, long-term surveillance and ends the diagnos-
tic odyssey for families and clinicians alike. 

5HIHUHQFHV�
��� 1LLNDZD�1��.XURNL�<��.DMLL�7��HW�DO��.DEXNL�PDNHXS��1LLNDZD�

.XURNL��V\QGURPH��D�VWXG\�RI����SDWLHQWV��$P�-�0HG�*HQHW��
��������������������30,'���������

��� <DS�./��-RKQVRQ�$(.��)LVFKHU�'��HW�DO��&RQJHQLWDO�K\SHU-
LQVXOLQLVP� DV� WKH� SUHVHQWLQJ� IHDWXUH� RI� .DEXNL� V\QGURPH��
FOLQLFDO�DQG�PROHFXODU�FKDUDFWHUL]DWLRQ�RI���D௺HFWHG�LQGLYLGX-
DOV��*HQHW�0HG�������-DQ����������������(UUDWXP�LQ��*HQHW�
0HG�������$XJ�����30,'������������
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7KH�DXWKRUV�KDYH�QR�UHOHYDQW�GLVFORVXUHV�
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