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Aortic Valve Replacement for a Patient with 18q Syndrome
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A 19-year-old male presented with a history of mild muscle weakness, hypoacusis, cleft lip plate, and delayed
development since birth. However, a chromosomal analysis had been refrained. At the age of 16 years, a heart
murmur was identified for the first time during a school checkup, and aortic valve regurgitation was identified
by echocardiography. At that time, he was diagnosed with partial trisomy and monosomy 18 based on G-band-
ing analysis and was then referred to our hospital for comprehensive management of the chromosomal disease
and aortic valve insufficiency. The regurgitation gradually progressed, and we performed aortic valve replace-
ment with a mechanical valve. The postoperative course was uneventful, and pathological examination revealed
that each leaflet of the aortic valve was thickened and hyalinized mainly around the Arantius body. Alcian
blue and periodic acid-Schiff staining also confirmed the myxomatous change around the aortic valve and
wall. Hematoxylin-eosin staining confirmed the lengthening, disruption, and effacement of the collagen fiber
in aortic media. However, we found no significant macroscopic findings on the aortic wall. Single nucleotide
polymorphism and comparative genomic hybridization microarray analysis revealed a deletion only at the long
arm of chromosome 18, and the patient was diagnosed with 18q-syndrome. We report the first case of partial
monosomy 18 during adolescence requiring cardiovascular surgery and discuss the cardiovascular features of
this chromosomal abnormality.
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Fig. T Chromosomal testing (G-banding analysis)

(A) The deletion on the long arm of chromosome 18 was confirmed (narrow arrow). (B) The deletion located on q21.2 in
chromosome 18, and the fragment of unknown origin was attached to the broken end of chromosome 18 (bold arrow).
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Fig. 2 Ultrasound echocardiography

(A) The moderate to severe aortic regurgitation was shown in the long-axis view. (B) The left ventricular noncompaction
was suspected on the apex. (C) All the three cusps were thickened and retracted, and the coaptation was insufficient.
(D) The regurgitant flow emerged through the central triangle gap.
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Fig. 3 Array CGH+SNP

The result of array CGH+SNP in chromosome
18 showed the deletion from 18g22.1 to 18qter
[arrlhg19] 18qg22.1qter(61618860_78012829)x1]
(black arrow).
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Fig. 4 Pathological examination (Aortic valve)
(A) Left-coronary cusp (B) Non-coronary cusp (C) Right-coronary cusp. Each leaflet thickened mainly around Arantius
body. (D) Hematoxylin—-Eosin stain on the aortic valve. Nodular thickening and hyalinization were confirmed. (E) Alcian-
Blue and PAS stain on the aortic valve. The myxomatous change was confirmed all around the aortic valve.

Fig. 5 Pathological examination (Aorta)
(A) The trimmed aortic wall during the closure of aortotomy. Macroscopically significant findings were not observed. (B)
Hematoxylin-Eosin stain on the aortic wall. The lengthening, disruption, and effacement of the collagen fiber in aortic
media were partially observed. (C) Alcian-Blue and PAS stain on the aortic wall. The myxomatous change was con-
firmed all around the aortic wall.
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Table 1T Summary of gene mutations in 18g-syndrome

Gene Location Phenotypes
GATA6 19,749,404-19,782,491 Complex congenital heart disease
ZNF521 22,641,888-22,932,214 Minor bone morphology changes
5518 23,596,217-23,670,611 Growth failure
ZNF24 32,912,178-32,924,426 CNS dysmyelination
SETBP1 42,260,863-42,648,475 Expressive speech delay

SLC14A2 42,792,947-43,263,060
SMAD4 48,556,683-48,611,411
TCF4 52,889,562-53,303,188
TXNL 54,270,053-54,306,774
NETOT 70,409,549-70,534,810
CYB5A 71,983,110-72,026,422
TSHZ1 72,997,498-73,000,596
MBP 74,690,789-74,844,774

Vesicouretreral reflux/hydro- nephrosis
Polyposis

Pitt- Hopkins syndrome

Intellectual disability

Executive function impairment

Male infertility/hypospadias

Aural atresia

High frequency sensorineural hearing loss
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