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Trisomy 13 is a common chromosome abnormality with a recognisable clinical phenotype, which should prompt its early diagnosis. This
case report describes a patient with Trisomy 13 with unusual limb malformations and expands on the clinical phenotype of the disorder.
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Trisomy 13 (Patau syndrome)
is a well-recognised, multiple
congenital anomaly syndrome,
characterised by the cardinal
triad of orofacial clefts,
microphthalmia and postaxial polydactyly of
the limbs. With an estimated worldwide liveborn prevalence (after the advent of prenatal
diagnosis) of 1/10 000, it is an important
cause of aneuploidy.[1] Studies conducted in
South Africa (SA) many years ago estimated
the prevalence of Patau syndrome at
1/24 000.[2] Given that ~4% of birth defects
in SA are formally reported (Dr H Malherbe,
Chairperson of the South African Inherited
Diseases Association, August 2014, personal
communication), it is likely that prevalence
figures are actually much higher.
While postaxial polydactyly remains
the most commonly described limb
anomaly in affected individuals, isolated
reports of other limb anomalies, including
thumb hypoplasia, oligodactyly and split
hand malformation (SHM), have been
documented in the literature.[3-5] A case
report follows of a patient diagnosed with
Trisomy 13, with multiple congenital
anomalies including bilateral SHM. This
case expands on the clinical phenotype of
Trisomy 13 and highlights why the diagnosis
of common genetic conditions should not be
confounded by unusual presentations.

pre-auricular tags were noted. The right foot
showed type A postaxial polydactyly. The
upper limbs showed SHM. On the right,
bidactyly was present, with absence of the
middle and ulnar ray and a cleft between
the presumed thumb and first digit. On the
left, oligodactyly was present with a missing
middle ray and a cleft between the first and
third digits (Figs 1 A - E). Echocardiography
and ultrasound (US) evaluation of the
renal system and brain did not reveal other
structural congenital malformations.
A polymerase chain reaction (PCR) aneu
ploidy screen performed on a peripheral
blood sample diagnosed Trisomy 13. The
result was confirmed on karyotype analysis
(performed to elucidate the mechanism of
aneuploidy) as a non-disjunction Trisomy 13
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A genetic consultation was requested for
Baby S at the Charlotte Maxeke Johannesburg
Academic Hospital in Johannesburg, SA.
Baby S was born by normal vaginal delivery
at term after an uncomplicated pregnancy.
Her parents are a non-consanguineous
couple of advanced age. The clinical
examination revealed age-appropriate growth
measurements, but multiple congenital
anomalies. On the face, bilateral severe
microphthalmia, a broad nasal tip, bilateral
cleft lip, a cleft palate and small ears with

(47, XX + 13). In light of the atypical
finding of bilateral SHM, a 180k oligoarray-comparative genome hybridisation
(CGH) was performed by a collaborating
laboratory in Belgium (Universitaire
ziekenhuizen Leuven). The array result (arr
Xq13.1 (70 947 014 - 71 192 496) × 3,
13q11q34 (18 348 559 -114 123 757) × 3,
15q11.2 (20 305 022 - 20 697 543) × 1)
confirmed Trisomy 13 but also showed an
additional small pathogenic deletion on the
long arm of chromosome 15, associated with
epilepsy and neuropsychiatric abnormalities,
as well as a variant duplication on the X
chromosome of unknown significance.
The patient’s mother received genetic
counselling regarding the clinical features of
Trisomy 13, their aetiology and significance,
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Fig. 1. A: Bilateral cleft lip and palate; B: Small posteriorly rotated ear with overfolded ear helix and preauricular tag; C: Bidactyly of the right hand; D: Oligodactyly with cleft of the left hand; E: Type A postaxial
polydactyly of the right foot.
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and the poor prognosis. She was referred for palliative care to assist
with home care of Baby S. Prenatal genetic counselling with the
offer of prenatal testing by chorionic villous sampling (CVS) or
amniocentesis was recommended for future pregnancies in view of
the mother’s advanced maternal age, which would increase her risk
for another baby with a chromosome abnormality.

Discussion

The diagnosis of Trisomy 13 was suspected in Baby S on the basis
of the indicative cardinal triad of features. However, the finding of
bilateral SHM was very unusual. To date, only five other cases of
Trisomy 13 have been described with SHM.[3-5] Prior to the PCR
result, the major differential diagnosis in Baby S was ‘ectrodactyly,
ectodermal dysplasia, clefting syndrome’ (EEC), which is caused by
mutations in the TP63 gene and which is inherited in an autosomal
dominant manner.[6] While we have not excluded TP63 mutations
(testing is not available in SA) in Baby S and co-occurrence of
Trisomy 13 and EEC is possible, this dual pathology has not been
previously reported to our knowledge. Furthermore, Baby S did not
have clinical features of an ectodermal dysplasia (including hair
and nail anomalies), which would make dual pathology less likely.
Neither of the two other copy number variations detected by arrayCGH is known to be associated with SHM. We concluded thus that
SHM was part of the spectrum of limb malformations in this infant
with Trisomy 13.
Trisomy 13 is a common condition of aneuploidy worldwide.
The majority of cases (80%) are caused by the presence of an
additional chromosome 13 owing to non-disjunction (usually in
maternal meiosis I); ~10 - 20% are due to translocations, usually an
unbalanced 13:14 Robertsonian translocation.[1]
Apart from the classic triad of features (in 60 - 70% of cases),[1]
multiple other dysmorphic features and congenital anomalies are
described. Growth deficiency is common and is related to the
aneuploidy as well as to poor feeding associated with orofacial
clefts, gastrointestinal malformations and gastro-oesophageal reflux.
Cardiac malformations are present in up to 80% of patients,[1,7] with
atrial septal defect, patent ductus arteriosus and ventricular septal
defect reported as the most common anomalies in one series of cases.[7]
Renal pathology, particularly cystic dysplasia, is reported in over
30% of patients.[1,8] Significant ocular pathology (microphthalmia,
colobomas, retinal dysplasia and cataracts) occurs in up to 50% of
patients, and sensorineural hearing loss has been reported.[1] Other
anomalies include limb defects (postaxial polydactyly, oligodactyly,
limb deficiency and rarely SHM),[3] omphalocoele, cutis aplasia of
the scalp and neural tube defects.[8] Structural malformations of the
central nervous system (CNS), including the holoprosencephaly
spectrum, cerebellar hypoplasia and hypogenesis of the corpus
callosum are described[1] and occurred in 76% of patients in one
series.[8] Central apnoea, related or unrelated to CNS malformations,
may explain the increased mortality rate, with 90% of affected
patients passing away before 1 year of age.[1,8] Surviving patients have
profound mental retardation.[1]
Pre- and postnatal diagnosis of Trisomy 13 in SA is often made
on PCR aneuploidy screen, which detects triplicate copies of short
tandem repeat sequences on chromosome 13. The test is also used
for confirming the diagnosis of Down syndrome (Trisomy 21)
and Trisomy 18. PCR aneuploidy testing does not elucidate the
mechanism of the trisomy or provide recurrence risk information,
and as such, karyotype analysis can also be used as a first-line
investigation in suspected cases. Trisomy 13 can be suspected on
antenatal US by 20 weeks’ gestation in 90 - 100% of cases.[9] Apart
from structural anomalies, other indicators of Trisomy 13 include
intrauterine growth restriction, echogenic cardiac foci, hypotelorism
and poly- or oligohydramnios.[8,9] Invasive prenatal testing, including
CVS (11 - 13 weeks’ gestation) or amniocentesis (16 - 20 weeks’
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gestation), can be offered to women of advanced maternal age who
are at increased risk of aneuploidy or those whose antenatal US has
detected fetal anomalies.
While it is generally agreed that affected infants have a poor
prognosis and significant disability if they survive, recent discourse
has questioned the care that should be afforded these individuals.
Traditional views of palliative care and the withholding of life-saving
treatments are now being challenged by families and healthcare
practitioners who advocate life-saving interventions. A review of
this discourse is beyond the scope of this report; however, it is
recommended that a balanced approach be taken when counselling
families at the time of diagnosis and thereafter, and that parental
autonomy be seriously considered. Each case should be treated
on an individual basis with personalised care, based on the social
and financial resources of the family as well as the best interests of
the child.[10,11] Genetic counselling is beneficial not only in terms
of understanding the diagnosis and its implications, but also in
supporting families to make particularly difficult decisions for future
care and family planning.

Conclusion

Trisomy 13 can be suspected from the clinical phenotype of the
affected infant. While unusual features may suggest a different
diagnosis or a more complicated aetiology, they do not exclude the
possibility of aneuploidy. As simple tests to detect aneuploidy can be
readily accessed, common genetic conditions, including Trisomy 13,
should be considered in the differential diagnosis and actively
excluded even in the presence of unusual manifestations. Referral to
a genetic counselling clinic is advocated whenever possible, although
care of the affected infant and support for the family can and should
be offered by all healthcare practitioners.
Acknowledgments. The authors wish to thank Prof. Thomy de Ravel
(Universitaire ziekenhuizen Leuven, Belgium) for his assistance with
array-CGH testing. We also wish to thank the patient and her family for
their participation in this study, as well as Dr L Bhengu and the Paediatric
Department at the Charlotte Maxeke Johannesburg Academic Hospital.

References
1. Carey JC. Trisomy 18 and Trisomy 13. In: Cassidy SB, Allanson JE, eds.
Management of Genetic Syndromes. 3rd ed. New Jersey, USA: John Wiley &
Sons, 2010.
2. Parrot NM. A study of the three most common chromosome trisomies, 21
(Down syndrome), 18 (Edwards syndrome) and 13 (Patau syndrome) [Research
report for MSc]. Johannesburg: University of the Witwatersrand, 1997.
3. Martinez-Frias ML, Villa A, de Pablo RA. Limb deficiencies in infants
with Trisomy 13. Am J Med Genet 2000;93(4):339-341. [http://dx.doi.
org/10.1002/1096-8628(20000814)93:43.0.CO;2-R]
4. Kushel B, Gillesses-Kaesbach G. Trisomy 13 with bilateral hand oligodactyly.
Am J Med Genet 2000;90(1):87-88. [http://dx.doi.org/10.1002/(SICI)10968628(20000103)90:13.0.CO;2-I]
5. Urioste M, Martinez-Frias ML, Aparicio P. Ectrodactyly in Trisomy 13
syndrome. Am J Med Genet 1994;53(4):390-392. [http://dx.doi.org/10.1002/
ajmg.1320530422]
6. Rinne T, Brunner HG, van Bokhoven H. p63-associated disorders. Cell Cycle
2007;6(3):262-268. [http://dx.doi.org/10.4161/CC6.3.3796]
7. Polli JB, de P Groff D, Petry P, et al. Trisomy 13 (Patau syndrome) and
congenital heart defects. Am J Med Genet 2013;164(1):272-275. [http://dx.doi.
org/10.1002/ajmg.a.36193]
8. Hsu HF, Hou JW. Variable expressivity in Patau syndrome is not all related to
Trisomy 13 mosaicism. Am J Med Genet 2007;143A(15):1739-1748. [http://
dx.doi.org/10.1002/ajmg.a.31835]
9. Shipp TD, Benacerraf BR. Second trimester ultrasound screening for
chromosomal abnormalities. Prenat Diagn 2002;22(4):296-307. [http://dx.doi.
org/10.1002/pd.307]
10. Janvier A, Watkins W. Medical interventions for children with Trisomy
13 and Trisomy 18: What is the value of a short disabled life? Acta Paediatr
2013;102(12):1112-1117. [http://dx.doi.org/10.1111/apa.12424]
11. Carey JC. Perspectives on the care and management of infants with Trisomy 13
and Trisomy 18: Striving for balance. Curr Opin Pediatr 2012;24(6):672-678.
[http://dx.doi.org/10.1097/MOP.ob013e3283595031]

APRIL 2015 Vol. 9 No. 2

