
Mosaic trisomy 20 is one of the most commonly

reported chromosome abnormalities detected pre-

natally, but it is infrequently found postnatally.

Thus it continues to be a challenge with regards to

providing counseling for families (Bianca et al.

2008; Willis et al. 2008). A variety of features

have been reported in children with this abnormal-

ity (Hsu et al. 1991). Studies of prenatally detected

cases suggest that a normal child will be born in

approximately 90% of cases (Hsu et al. 1991;

Wallerstein et al. 2000; Steinberg Warren et al.

2001; James et al. 2002). One prenatally diag-

nosed case developed “linear and whorled nevoid

hypermelanosis,” a skin condition similar in ap-

pearance to hypomelanosis of Ito, and was devel-

opmentally delayed (Hartmann et al. 2004).

Few studies have attempted to determine the

cause of the variation in the phenotype. Some in-

vestigators have postulated that the amount of

mosaicism would correlate with the severity of

phenotype, but this has subsequently been shown

to be false (Chudoba et al. 1999; Eggerman et al.

2001; Salafsky et al. 2001; James et al. 2002;

Velissariou et al. 2002; Venditti et al. 2004;

Wallerstein et al. 2005; Willis et al. 2007). Many

studies have hypothesized that uniparental disomy

(UPD) may play a role in phenotype variability,

but this has not been widely studied. Imprinted re-

gions on chromosome 20 have not been thor-

oughly described, apart from variation depending

on the parent of origin in Albright hereditary

osteodystrophy (Davies and Hughes 1993; Wilson

et al. 1994). Thus if trisomy 20 occurs at fertiliza-

tion and fetal survival depends upon disomy res-

cue in most tissues, there may be a different

phenotype if the diploid component is biparental

or uniparental.

Here we report an additional case of mosaic

trisomy 20, in which UPD was not found, and we

also review the literature.

The male proband was the first child of healthy

German-American non-consanguineous parents.

He has one younger sister with celiac disease. The

26-year-old mother reported having 5 previous

miscarriages. Parental chromosome analysis was

reported as normal. The pregnancy was compli-

cated by preterm labor at 28 weeks, which re-

solved. Amniocentesis was performed and a
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46,XY karyotype was found. He was born at 40

2/7 weeks by vaginal delivery. His birth weight

was 3.29 kg (50th centile). Apgars were 9 at 1 min

and 10 at 5 min. His early development was nor-

mal but his speech-language abilities have always

been significantly delayed. The patient had been

diagnosed with epileptic aphagia, had abnormal

EEGs, and was on seizure medication (Trileptal,

180 mg b.i.d.). He had also had encopresis.

He was initially referred to genetics at 3 11/12

years after a near-drowning accident. At the time

of arrival at the hospital, he did not have a detect-

able pulse, required resuscitation, and was

hypothermic. An MRI scan of the brain, per-

formed at the time of hospitalization, demon-

strated some global atrophy with no acute focal or

multi-focal injury. An EEG performed at the same

time, showed background slowing. The genetic

consultation was requested at the time of the hos-

pitalization due to pigmentary changes noted on

the legs. The mother reported that these were pres-

ent since infancy, but appeared to darken after

2 years of age. We found areas of patchy, irregular

pigmentation over both knees and shins, with lin-

ear areas of hyperpigmentation that crossed the

dermatone typical of hypomelanosis of Ito, but

may be better described as “linear and whorled

nevoid hypermelanosis”, as it was described in a

recent mosaic trisomy 20 patient (Hartmann et al.

2004) (Figure 1). He was also noted to have thin,

brittle nails. No other dysmorphic features were

noted. A skin biopsy with high resolution

karyotype of the pigmented areas was performed

at 4 years of age, and mosaic trisomy 20 was

found.

When he returned at 4 2/12 years for genetic

counseling, his height was 105 cm (50–75th

centile), weight was 19.2 kg (75th-90th centile),

and OFC was 51.2 cm (50th centile). In an attempt

to determine the origin of the non-trisomic cell

line, UPD testing for chromosome 20 was recom-

mended.

We obtained a skin punch biopsy from the pa-

tient for a karyotype. Cells were cultured and

metaphase chromosomes harvested using standard

cytogenetic laboratory procedures. A PCR-based

analysis on the DNA from parents and their child

was performed to test for UPD of chromosome 20

by using microsatellite markers D220S117,

D20S115, D20S112, D20S178, D20S100 and

D20S173. A non-banded karyotype performed at

that time did not show any trisomy 20 in blood.

G-banded chromosome analysis on cultured

fibroblasts from a skin biopsy sample showed a

47, XY, +20[4]/ 46, XY [16] chromosome pattern.

UPD testing revealed that whole-chromosome

UPD was not present in the patient.

Although our patient suffered from a

near-drowning incident, he was clearly delayed

prior to the event. This is in contrast to many other

individuals with mosaic trisomy 20. While there

appear to be more individuals with delay reported,

this may be an ascertainment bias. Many studies

have postulated that the variability in clinical phe-

notype of trisomy 20 is due to the presence or ab-

sence of UPD in the major diploid component.

However, there does not appear to be any clear

pattern of parent of origin and phenotype in mo-

saic trisomy 20 (Table 1). Maternal UPD 20 does

not seem to be associated with a severe presenta-
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Figure 1. Streaks of hyperpigmentation on a thigh of the patient, observed at 4 years of age.



295

Table 1. Phenotypes of mosaic trisomy 20 patients who have been subject to uniparental disomy (UPD) studies

Chudoba et al.
(1999)

Eggermann et al.
(2001)

Salafsky et al.
(2001)

Velissariou et al.
(2002)

Spinner et al.
(1994)

Vendetti et al
(2004)

Ensenauer et al.
(2005)

Robinson et al.
(2005)*

Present study

UPD maternal iso/het-
erodisomy

maternal
heterodisomy

maternal iso/het-
ero-disomy

maternal isodisomy paternal
isodisomy

paternal
isodisomy

not found not found not found

Karyotype normal/marker normal normal/ trisomy normal/ trisomy translocation/
trisomy

translocation
pseudodi-centric
chr. 20

normal/trisomy normal/trisomy normal/trisomy

Detection postnatal postnatal prenatal prenatal ND postnatal postnatal prenatal postnatal

Age at last follow-up 4 years 17 months 35 months 9 months ND death at 9
months

7 years birth to 3.5 years 4 years

Facial dysmorphism mild none mild mild severe severe mild none none

Development normal ND motor delay mild psychomotor
retardation

ND severe delay very mild delay (1) early delay but

normal at age 5;

(2, 3) ND;
(4) speech delay
possible

speech delay

Skeletal abnormalities – – – + ND + + (1) + –

Cardiac abnormalities – – – + ND + – – –

Growth delay + + – + ND + – (1,3,4) –

(2) +
–

Other hyperextensible
wrists, hyperactivity

macrocephaly clinodactyly blue sclera
clinodactyly

ND neuronal
sub-ependymal
heterotopias and
colonic
angiogliosis

hearing loss,

strabismus,
cryptorchidism,
hypertrophic
scars, sloping
shoulders,
wide-set nip-
ples,
clinodactyly

(1) chronic

constipation;
(2) stillbirth;
(3) no anomalies
detected;

seizures,

hypomelanosis
of Ito

*4 patients, marked with numbers from 1 to 4 (in brackets); ND = no data



tion in those few cases. Of the 4 cases with mater-

nal UPD, 3 patients had mild dysmorphic facial

features and growth delay. One of the maternal

UPD cases appeared to be more severe, with car-

diac and skeletal abnormalities, and growth delay

reported. This was also the only case with com-

plete maternal isodisomy present (Velissariou et

al. 2002). More studies comparing complete ma-

ternal isodisomy with heterodisomy in maternal

UPD 20 need to be conducted to further elucidate

the phenotype.

Paternal UPD 20 may be associated with a

more severe phenotype. One case resulted in death

at the age of 9 months, with cardiac problems,

skeletal anomalies and growth delay (Vendetti et

al. 2004). So far, however, there are only 2 known

cases of paternal UPD 20 reported, and therefore

more cases need to be studied before this conclu-

sion can be confirmed.

The 6 patients in which UPD 20 was not found

have a varied phenotype: from no abnormalities

detected, to a stillbirth with various anomalies. No

clear pattern appears to exist; therefore it is diffi-

cult to determine if the present case, with seizures,

speech delay and hypomelanosis of Ito is a rare

phenotype. It is also not possible to conclude that

the patients without UPD 20 have a milder pheno-

type, as these cases are so diverse.

While trisomy 20 is commonly found in prena-

tal studies and it has been widely speculated that

UPD for the major diploid component is present,

few studies have determined if postnatal UPD

could result in variability in clinical presentation.

Any conclusions based on these few cases would

be premature and further study needs to be con-

ducted, especially on prenatally detected cases, to

determine if UPD is the factor in variable pheno-

type and, perhaps, to decrease ascertainment bi-

ases that may be present.
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