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ABSTRACT. Complete trisomy 14 mosaicism is a rare chromosome
disorder and was first reported in 1970. We describe a case of a male
neonate who presented complete trisomy 14 mosaicism in only 4% of the
cells from peripheral blood. A nineteen-day-old male neonate was born
as result of the second pregnancy. The infant was delivered by cesarean
section due to gestational hypertension and chronic fetal distress. The
length of the term pregnancy was 37 weeks, the birth weight was 3.105
g, the length was 48 cm, and the head circumference was 35.5 cm. The
baby remained hospitalized for 19 days in the neonatal intensive care
unit due to respiratory distress syndrome and congenital malformations.
Physical examination revealed a toned and normal activity, followed by
phenotypic changes such as a broader forehead, formation of a cleft
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palate, hypertelorism, low-set ears, bilateral cryptorchidism, absence
of the second toe of the left foot (ectrodactyly), and fusion of third and
fourth toes in the right foot (bilateral syndactyly). Cytogenetic analysis
was performed on peripheral blood cultures after hospitalization in the
neonatal intensive care unit. Analysis of 200 G-banded metaphases
showed that 192 (96%) had normal karyotype 46,XY and only 8 (4%)
presented trisomy 47,XY,+14. It was not possible to perform cytogenetic
analysis on the patient’s parents. Our patient represents the first case of
trisomy 14 disorder to present ectrodactyly.

Key words: Chromosome disorder; Mosaic trisomy 14; Ectrodactyly;
Syndactyly

INTRODUCTION

Homogeneous trisomy 14 is a lethal disease. The mosaic form of this chromosomal
abnormality has been described in children and infants and was first reported in 1970
(Fujimoto et al., 1992). Trisomy 14 mosaicism exists not only as complete trisomy but also in
the form of partial trisomy through acquisition of supernumerary marker chromosomes (Lichr
et al., 2004). Trisomy 14 mosaicism has been reported in tissues such as the skin, as well in
amniocentesis, saliva, and umbilical vein blood (Balbeur et al., 2016). Based on previously
reported cases on trisomy 14 mosaicism, life expectancy of affected individuals can vary from
hours to years (Gersen and Keagle, 2005).

The most common features of this syndrome are growth retardation, psychomotor
retardation, dysmorphisms, and abnormal skin pigmentation (Shinawi et al., 2008). Patients
usually present dysmorphic craniofacial features such as hypertelorism, micrognathia, ear
abnormalities, broad nose, and cleft or highly arched palate (Salas-Labadia et al., 2014).
Fetal findings detected during the first trimester include cardiac defects, increased nuchal
translucency, dysmorphism, enlarged posterior fossa, and talipes calcaneovarus (Witters et al.,
2004). The aim of this study was to report a rare case of a newborn with low-level trisomy 14
mosaicism based on analysis of peripheral blood.

MATERIAL AND METHODS
Case report

A nineteen-day-old male neonate was born as result of the second pregnancy to
non-consanguineous parents (the first pregnancy resulted in miscarriage during the first
trimester), a 25-year-old mother and a 29-year-old father. Both parents denied alcoholism,
smoking, and drug use. The mother had complications during pregnancy, with preterm threat
between the third and fourth months, remaining hospitalized for four days due to urinary tract
infection and vaginal thrush. The infant was delivered by cesarean section due to gestational
hypertension and chronic fetal distress. The length of the term pregnancy was 37 weeks, the
birth weight was 3.105 g, the length was 48 cm, and the head circumference was 35.5 cm. The
baby remained hospitalized for 19 days in the neonatal intensive care unit due to respiratory
distress syndrome and congenital malformations. After hospital discharge, his corresponding
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measurements were: weight of 3.428 g, length of 50 cm, and head circumference of 38.5 cm.
In addition, transfontanellar ultrasound examination detected a slight increase in the volume
of lateral ventricles. Physical examination revealed a toned and normal activity, followed by
phenotypic changes such as a broader forehead, formation of a cleft palate, hypertelorism,
low-set ears, bilateral cryptorchidism, absence of the second toe of the left foot (ectrodactyly),
and fusion of third and fourth toes in the right foot (bilateral syndactyly). The child is currently
one year old and healthy.

This study was conducted with approval from the Ethics Committee of Nicola Albano
Neonatal Intensive Care Unit. Informed written consent was obtained from the patient’s parents
before enrollment in the study in compliance with the ethical guidelines of the Declaration of
Helsinki amended in 2008.

Cytogenetic study

Cytogenetic analysis was performed on peripheral blood cultures after hospitalization
in the neonatal intensive care unit. Analysis of 200 G-banded metaphases showed that 192
(96%) had normal karyotype 46,XY and only 8 (4%) presented trisomy 47,XY,+14 (Figure 1).
It was not possible to perform cytogenetic analysis on the patient’s parents.
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Figure 1. G-banded karyotype of the neonate. A. 47,XY,+14; B. 46,XY.

DISCUSSION

We report the case of a male neonate who presented complete trisomy 14 mosaicism
in only 4% of the cells from peripheral blood, the same rate previously reported by Fujimoto
et al. (1992) in a female patient. We compared the clinical manifestations of our case with 21
other cases of complete trisomy 14 mosaicism that have been described to date (Table 1). The
publication dates of included studies ranged from 1975 to 2016. Most of the patients were
female (14/21, 67%). Maternal age was reported in 18 of 21 cases and ranged from 18 to 43
years (mean 29.10 £ 6.77). However, maternal age was below 30 years of age in the majority
of the cases. The patients’ ages varied between 1 day and 15 years old.
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Table 1. Features of complete trisomy 14 mosaicism cases.

Characteristics This case Previous reports*
Cytogenetic study
% extra chromosome 14 in blood 4% 4% - 70% (20,60 + 15.89)
Gender Male 14 Females
7 Males
Neurological/development
Growth retardation + 20/21
Body asymmetry - 11/21
Hypotonia - 6/21
Craniofacial
Microcephaly - 5/21
Proeminent/Broad forehead + 10/21
Hypertelorism + 8/21
Abnormal palpebral fissures - 11/21
Micro/Retrognathia - 14/21
Broad nose + 14/21
Cleft palate or lip - 3/21
High arch palate - 6/21
Low set ears + 7/21
Epicanthal folds - 4/21
Neck/Genitalia
Micropenis - 4/7
Cryptorchidia + 4/7
Short neck - 10/21
Cardiac/Hepatic
Heart defects + 16/21
Hepatic defects - 2/21
Extremities/Skin
Abnormal pigmentation - 9/21
Syndactyly + 2/21
Clinodactyly - 5/21
Ectrodactyly + NR
Other malformations of the hands/feet 12/21

*Rethor¢ et al. (1975); Martin et al. (1977); Johnson et al. (1979); Dallapiccola et al. (1984); Petersen et al. (1986);
Kaplan et al. (1986); Lipson (1987); Vachvanichsanong et al. (1991); Fujimoto et al. (1992); Iglesias et al. (1997);
Sepulveda et al. (1998); Lynch et al. (2004); Kunst and Gillbe (2005); Merritt and Natarajan (2007); McGaughran
et al. (2009); Choi et al. (2012); Hur and Hwang (2012); Eventov-Friedman et al. (2015); Suzumori et al. (2015);
Balbeur et al. (2016). NR: not recorded.

The frequency of mosaicism in fibroblasts ranged from 0.5 to 16% (mean 5.8 + 4.8),
while that of peripheral blood ranged from 4 to 70% (mean 20.70 £ 16.29). Out of 21 reports,
9 (43%) analyzed both skin fibroblasts and peripheral blood (Rethor¢ et al., 1975; Martin et
al., 1977; Petersen et al., 1986; Lipson, 1987; Fujimoto et al., 1992; Iglesias et al., 1997; Lynch
et al., 2004; Merritt and Natarajan, 2007; McGaughran et al., 2009), whereas more than two
tissues were studied in 2 cases (9.5%) (Suzumori et al., 2015; Balbeur et al., 2016).

Growth retardation was the most frequently reported feature, being found in 95%
(20/21) of the patients. This is followed by heart defect (16/21, 76%) and micro/retrognathia
and broad nose, both of which were found in 67% (14/21) of all cases. The less frequently
observed characteristics were hepatic defects and syndactyly, which were found in only 9.5%
(2/21) of the cases. Additional characteristics presented by our patient were frequently reported
in other studies found in literature (von Sneidern and Lacassie, 2008; Rodovalho-Doriqui et
al., 2013; Zou et al., 2016). Out of the 21 studies, three reported mortalities in females aged
1 to 36 days (Fujimoto et al., 1992; Sepulveda et al., 1998; Suzumori et al., 2015). Suzumori
et al. (2015) and Sepulveda et al. (1998) reported twin pregnancy discordant for trisomy 14
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mosaicism in monochorionic and dichorionic twins, respectively.

One limitation of the current study is that cytogenetic analyses were not conducted on
the patient’s parents, who refused due to emotional reasons. Moreover, analysis on other tissue
types was not performed because the doctor did not find it necessary for diagnosis. However,
most reports (11/21, 52%) studied more than one tissue type. Balbeur et al. (2016) reported
a patient with maternal uniparental disomy of chromosome 14 and discrepant mosaicism in
blood, urine, saliva, and skin. Suzumori et al. (2015) reported a maternal uniparental disomy
of chromosome 14 and detected trisomy 14 in amniocentesis and umbilical vein blood tissue.
In both cases, the phenotype was consistent with previous reports of trisomy 14 mosaicism.

Abnormal skin pigmentation was not reported in our patient but was observed in 43%
(9/21) of the other cases. According to Fujimoto et al. (1992), abnormal skin pigmentation may
represent a sign of mosaicism. Data from the present study seem to contradict the correlation
between abnormal pigmentation and trisomy chromosome 14 mosaicism in fibroblasts. Lynch
et al. (2004) reported the only case that did not present trisomy 14 in skin fibroblasts; however,
the patient showed abnormal skin pigmentation. The authors did not reveal the number of
cells analyzed, and a low score may be not able to identify a chromosomal mosaicism. On the
other hand, Petersen et al. (1986) and Merritt and Natarajan (2007) described mosaicism in
fibroblasts, and their patients did not exhibit abnormal pigmentation of the skin. Petersen et al.
(1986) reported a patient with 16% mosaicism in fibroblasts, the highest rate reported out of all
studies included in this research. A larger number of cases must be studied in order to reliably
establish a correlation between the frequency of mosaicism and clinical features.

Merritt and Natarajan (2007) described the first case of a child with mosaic
trisomy 14 but without evidence of neurodevelopmental delay at 6 years of age. This
effect may be associated with the smaller percentage of mosaic cells or lack of tissue
involvement, although cytogenetic analyses on tissues derived from the nervous system
were not performed (Merritt and Natarajan, 2007).

Our patient presented fusion of third and fourth toes in the right foot (bilateral
syndactyly) and absence of the second toe of the left foot (ectrodactyly), a characteristic
that has not been previously reported for trisomy 14 mosaicism. Syndactyly was previously
described only by Merritt and Natarajan (2007) and Kaplan et al. (1986), while clinodactyly
was reported in five patients (Martin et al., 1977; Lynch et al., 2004; Merritt and Natarajan,
2007; Choi et al., 2012; Balbeur et al., 2016).

Notably, 71% (15/21) of the cases described at least one alteration in the extremities
of the body, such as overlapping fingers, hypoplasia, fixed contractures of the hands, and
elongated fingers. These data show that alterations in the extremities appear to be outstanding
clinical manifestations of trisomy 14 mosaicism. According to Fujimoto et al. (1992), the
clinical manifestations of trisomy chromosome 14 mosaicism can be quite varied, and most
features are also observed in other chromosomal abnormalities. However, there is overall
uncertainty regarding the correlation between the severity of the clinical phenotype and the
proportion of the trisomic cell line (Fujimoto et al., 1992; von Sneidern and Lacassie, 2008).

In conclusion, our study revealed only 4% complete trisomy 14 mosaicism in the
peripheral blood of our patient. This is the lowest rate ever reported for complete trisomy 14
mosaicism and the same as that previously reported by Fujimoto et al. (1992). Moreover, our
patient represents the first case of trisomy 14 disorder to present ectrodactyly. Most of the
clinical manifestations described for this syndrome were also found in other chromosomal
abnormalities; however, alterations in the extremities of the body appear to be notable features
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for trisomy 14 mosaicism. A greater number of case reports are required to establish a more
reliable correlation between the clinical features and the cytogenetic findings.
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