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Fetal echocardiography is a well-established tool for prenatal diagnosis of many congenital heart diseases. How-
ever, there are few reports on the fetal diagnosis of cardiomyopathy. We herein report a case of siblings who were
diagnosed as having familial dilated cardiomyopathy (DCM) by fetal echocardiography, pathological findings,
and genetics analysis. Their father and father’s younger brother had DCM. Patient 1 was diagnosed at 21 weeks
of gestation, and patient 2 at 27 weeks of gestation. Patient 1 was born by emergency cesarean section in the 27th
week but died 46 minutes after birth. Patient 2 died in utero at 33 weeks of gestation. Pathological autopsy find-
ings of both patients demonstrated endocardial elastofibrosis. Genetic analysis of both patients and their parents
revealed a father-derived tropomyosin a-1 chain (TPMI) gene mutation and mother-derived desmoplakin
(DSP) gene mutation. The prognosis of familial fetal DCM is poor, and careful family planning is necessary.
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Fig. 1 Pedigree of siblings with dilated cardiomyopathy (DCM) and their patients

Solid symbols indicate individuals with clinically defined DCM. Open symbols are unaffected members. Slashes indicate

deceased members.
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Fig. 2 Fetal echocardiography of siblings with dilated cardiomyopathy
A: Fetal echocardiography of patient 1 at 21 weeks of gestation and 3 days showed a dilated LV and RV. RV; right ven-
tricle, LV; left ventricle, Ao; aortic artery. B: Fetal echocardiography of patient 2 at 21 weeks of gestation and 5 days
showed DORV and normal heart size without atrioventricular valve regurgitation. C: Fetal echocardiography of patient 2
at 27 weeks of gestation and 5 days showed a dilated LV and RV with tricuspid valve regurgitation (TR).

Table 1 Cardiovascular profile (CVP) score of the fetuses

Patient1 Patient2

21wad 21W5d 27W5d
Hydrops Ascites None Ascites
Heart size(CTAR) 61% 23% 39%
Cardiac function Holosystolic TR Normal Holosystolic TR
Venous Doppler UV pulsatile Normal UV and DV UV pulsatile
Arterial Doppler UA retrograde Forward diastolic velocity Forward diastolic velocity
CVP score 4 10 5

Patient 1 exhibits ascites, a dilated heart, tricuspid valve regurgitation, pulsatile pattern in the umbilical vein and retrograde
flow in the umbilical artery. The CVP score of patient 1 was 4 points at 21 weeks of gestation. Patient 2 had normal cardiac
function at 21 weeks of gestation. The CVP score of patient 2 was 10 points at 21 weeks of gestation. However, at 28 weeks of
gestation, his CVP score decreased by 5 points.
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Fig. 3 Whole heart features and histological examination of brothers with dilated cardiomyopathy
A, B: Histological examination of patient 1. A: Endocardial thickening with proliferation of elastic fiber of LV. B: Peri-
vascular fibrosis of LV. C-G: Macroscopic view and histological examination of patient 2. C: Cross-section through
the LV showing diffuse white fibrous tissue covering the inner surface of the left ventricle. The LV cavity is dilated. D:
Cross-section through the RV. The findings in the RV are similar to those in the LV. E: Endocardial hyperplasia also
extended to both the RV and LV. F: Endocardial thickening with proliferation of elastic fibers and thrombus (arrows). G:
Endomyocardial section showing proliferation of elastic fibers.
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Fig. 4 Results of genetic testing on the brothers and their parents

TPM1 mutation (c.712C>T, p. Srg238Trp) was detected in both patients and their father. They were diagnosed as hav-
ing dilated cardiomyopathy. Desmoplakin gene mutation (c.4886G>T, p. Ser1629lle) was detected in both patients and
their mother. The mother was healthy and asymptomatic.
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Table 2 Detailed descriptions of the genetic mutations

gene protein coding CADD HGVD dbsnp SIFT (<0.05) polyPhen-2 (>0.9)
DSP p.Ser1629lle c.4886G>T 23.4 0.0076 rs200243976 0 0.454
TPM1 p.Arg238Trp c.712C>T 33 — 0 1

CADD score: Combined annotation-dependent depletion is a tool for scoring the deleteriousness of single nucleotide variants.
Both mutations had a high damage impact. Tropomyosin a-1 chain gene mutations are not detected in normal persons. HGVD:
Human genetic variation database. This database is a reference of genetic variation in the Japanese population. The probability
of genetic mutation of the desmoplakin gene in normal persons was 0.76%. dDbsnp: database of single nucleotide polymor-

phisms from the National Center of Biotechnology Information. Web source: NCBI dbsnp, SIFT, PolyPhen-2
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