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ABSTRACT
Introduction: Patau syndrome (trisomy 13) is one of the most common chromosomal anomalies clini-

cally characterized by the presence of numerous malformations with a limited survival rate for most 
cases. Babies are usually identified at birth and the diagnosis is confirmed with genetic testing.

Materials and methods: In this review we outline the clinical and cytogenetic aspects of trisomy 13 and 
associated phenotypes for 5 cases analyzed in the last 3 years, referred to our Clinical Genetics Depart-
ment. For each child cytogenetic analysis was performed to determine the genetic variant; also, the pa-
tients were investigated for other associated malformations (cardiac, cerebral, renal, ocular anomalies).

Discussion: All 5 cases presented multiple malformations, including some but not all signs of the clas-
sical clinical triad suggestive of Patau syndrome. The cytogenetic investigation confirmed for each case 
the suspected diagnosis and also indicated the specific genetic variant, this being a valuable information 
for the genetic counselling of the families.

Conclusion: The application of genetic analysis can increase diagnosis and prognosis accuracy and 
have an impact on clinical management.
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INTRODUCTION

T risomy 13 or Patau syndrome is a 
clinically severe condition associated 
with low survival rates because of 
malformations of the central nervous 
system (CNS), cardiac, circulatory 

and urogenital systems. This syndrome occurs 
in all ethnicities and equally affects both males 
and females. There are a few genetic variants of 
this disorder. The most frequent one is free tri-
somy 13 (1/12000) (1) and is characterised by 
the presence of an extra chromosome 13 in 
each cell of the body. A small percentage of 
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cases have a mixed population of cells, some 
presenting normal karyotype and the others 
having an extra copy of the chromosome 13. 
The third variant is represented by a Robertso-
nian translocation (1/56000-1/80000) (1) when 
the extra chromosome 13 is attached to anoth-
er chromosome 13 or other acrocentric chro-
mosome. Trisomy 13 can also occur when a 
person has just a part of an extra chromosome 
13 in the cells, giving rise to partial trisomy 13. 

In practice, Patau syndrome is recognized 
generally by the presence of a clinical triad of 
signs: microphtalmia, polydactyly and cleft pal-
ate.  

MATERIALS AND METHODS

This is a retrospective review of the cases 
with Patau syndrome phenotype selected 

from the cohort of subjects referred to our clin-
ical department over the last three years (2007-
2009). Peripheral blood specimens have been 
collected from all patients and cytogenetic 
analysis was performed on GTG-banded meta-
phase spreads prepared from phytohemagglu-
tinin (PHA)-stimulated peripheral blood lym-
phocytes. The harvesting of the cultures was 
done after 72h of incubation and for each case 
30 GTG-banded metaphases were analyzed 
using LUCIA Cytogenetics System. The karyo-
type results were elaborated according to ISCN 
2009 standards (International System for Hu-
man Cytogenetic Nomenclature).

All morphometric data of the patients were 
compared with normal morphometric mea-
surements for the same age and gender, using 
CDC growth charts (2). 

The selected cases have incomplete evalua-
tion because of early death (two patients) or in-
compliance of their families (three patients).  

CASE REPORTS

Case 1

The patient is a 6 days old male. Family his-
tory: mother of 30 years old with 2 miscarriages 
in the first trimester. Birth: 33 weeks gestational 
age, caesarean delivery, weight 2500 g (5th cen-
tile). Clinical features: microcephaly, frontal 
crease, down-slanting palpebral features, low-
set ears, broad nasal bridge, median posterior 
cleft palate, single palmar crease, cryptorhidia, 
systolic heart murmur, dextrocardia. Investiga-
tions: cystic aspect of the grey matter observed 

by transfontanelar ultrasound. Evolution: se-
vere; death at 2 weeks of age. Karyotype result: 
47,XY,+13 (free trisomy 13) (Figure 1a).

FIGURE 1. a) free trisomy 13 with the idiogram of 
G-banding pattern for normal chromosome 13 
(cases 1,3 and 4); b) Robertsonian translocation t 
(13;14) with corresponding idiogram (case 5); c) 
partial trisomy 13 with idiogram of the derivative 
chromosome 13 (case 2)

Case 2

The subject is a male evaluated at the age of 
3 months. Family history: nonconsanguineous 
parents, 25 years old mother, 27 years old fa-
ther. Birth: 40 weeks gestational age, caesarean 
delivery (hypertensive mother), Apgar score 7, 
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weight 3450 g (50th centile), length 52 cm (75th 
centile), occipitofrontal circumference (OFC) 
34.5 cm (25th centile). Clinical features at age of 
3 months: weight 7500g (95th centile), length 
70 cm (>90th centile), OFC 41 cm (50th cen-
tile), postaxial polydactyly for all limbs (Fig.2), 
cleft lip and palate, single palmar crease, hy-
drocele on the right side, systolic heart murmur 
and no neurodevelopmental delay. Karyotype 
result: 46,XY,der(13) (Fig.1c); parental karyo-
types were not performed due to their refusal 
of the analysis.

lution: died at the age of one week. Karyotype 
result: 47,XY,+13 (free trisomy 13). 

Case 5

The subject is a 7 days old female. Family 
history: second child of a nonconsanguineous 
couple, mother of 32 years old; the patient has 
a healthy older sibling. Birth: 38 weeks gesta-
tional age, vaginal delivery, Apgar score 7, 
weight 2500 g (5th centile), length 49 cm (50th 
centile), OFC 32 cm (5th centile). Clinical fea-
tures: dysmorphic facies with bilateral microph-
thalmia, vertex alopecia, bulbous nose tip 
(Fig.5), micrognatia, low-set ears, postaxial 
polydactyly of the hands. Investigations: normal 
on echocardiography and abdominal echogra-
phy. Karyotype result: 46,XX,rob(13;14)(q10;q

FIGURE 2. Postaxial polydactyly of the left hand

Case 3

This patient, a female, was examined at 2 
weeks of age. Family history: mother of 33 
years old, father of 34 years old. Birth: 40 
weeks gestational age, vaginal delivery, Apgar 
score 7, weight 3600 g (50th centile), length 53 
cm (90th centile). Clinical features: microph-
thalmia, vertex alopecia (Fig.3), hirsutism, me-
dian posterior cleft palate (Fig.4), broad nasal 
bridge, trilobed aspect of nose tip, low-set 
ears, no polydactyly, ambiguous external geni-
talia with scrotal appearance of labia majora, 
axial hypotonia combined with spastic extrem-
ities. Investigations: patent ductus arteriosus 
and atrial septal defect at echocardiography, 
double kidney on the left side at abdominal 
echographic evaluation. Karyotype result: 
47,XX,+13 (free trisomy 13).

Case 4

The patient is a newborn male (3 days old). 
Family history: unknown (abandoned child). 
Birth: unknown. Clinical features: broad nasal 
bridge, low-set ears, postaxial polydactyly of 
the hands, omphalocele, heart murmurs. Evo-

FIGURE 3. Vertex alopecia

FIGURE 4. Cleft palate
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10),+13 (Fig.1b); mother’s karyotype was nor-
mal; the father refused the investigation.  

 DISCUSSION 

The clinical spectrum of defects seen in our 
five cases (suggestive dysmorphic features, 

polydactyly and visceral malformations) indi-
cates at first glance trisomy 13 (Table 1). 

For cases 1, 3 and 4 was no need for the 
karyotype of the parents. Although the father of 
the patient 5 refused any further investigation 
for himself, paternal karyotyping should be ar-
ranged because a parent carrying a balanced 
Robertsonian translocation involving chromo-
some 13 is at risk of future recurrence of Patau 
syndrome. Also, the cytogenetic analysis for the 

parents of case 2 is very important to deter-
mine the origin of the extra material from the 
derivative chromosome 13 (Table 2). Consider-
ing the karyotype result combined with the 
clinical features suggestive of Patau syndrome, 
case 2 is likely to have a partial trisomy 13; un-
fortunately the child’s parents refused any oth-
er further investigations. Partial trisomy 13 has 
a variable phenotypic expression and could re-
sult from a parental reciprocal translocation, 
parental pericentric inversion or de novo direct 
duplication.

FIGURE 5. Short palpebral fissures, bulbous nose.

TABLE 1. Most common features of trisomy 13 (the clinical signs that 
make up the classical triad for the recognition of Patau syndrome are 
marked in the table)

Most common features of 
trisomy 13

Case 1 Case 2 Case 3 Case 4 Case 5

Craniofacial features
scalp defects - - + - +
microphtalmia + - + - +
anophthalmia - - - - -
low-set ears + - + + +
cleft lip - + - - -
cleft palate + + + - -
bulbous nose + - + + +
hypotelorism - - - - -
micrognatia - - - - +
microcephaly + - - - -
Limb abnormalities
polydactyly - + - + +
rocker-bottom feet - - - - -
single palmar crease + + - - -
Genitalia abnormalities + - + - -
Omphalocele - - - + -
Congenital heart defects + + + + -
Renal abnormalities - - - + -
CNS abnormalities + - - - -

TABLE 2. Karyotype results for the 5 cases 
encountered

Cases Age Gender
Karyotype 

(ISCN 2009)
Origin

1 6 days male 47,XY,+13 de novo

2 3 months male 46,XY,der(13) ?

3 2 weeks female 47,XX,+13 de novo

4 3 days male 47,XY,+13 de novo

5 7 days female
46,XX,rob(13;14)

(q10;q10),+13 ?

The clinical triad of signs (microphtalmia, 
polydactyly and cleft palate) indicative of tri-
somy 13 was not present for all our cases. This 
suggests that the clinical evaluation of a patient 
is not enough to make a diagnosis; even partial 
typical features, including or not the clinical 
triad, could implicate a possible Patau syn-
drome. In these conditions, it is mandatory to 
perform the cytogenetic analysis for accurate 
diagnosis and genetic counselling.

The mechanisms that cause this chromo-
somal abnormality are not completely known. 
The non-disjunction of autosomal chromo-
somes is one of the major causes of pregnancy 
loss in humans, being responsible for approxi-
mately 50% of spontaneous abortions before 
15 weeks of gestation and approximately 50% 
of these are due to trisomies (3). Most aneu-
ploidies result from disjunctional errors in ma-
ternal meiosis I, for which advanced maternal 
age could represent a risk factor. For 4 of our 
cases, maternal age was between 25 and 33 
years and did not represent a risk for the ap-
pearance of trisomy 13. For case 4, maternal 
age is unknown. Although the mechanisms for 
the occurrence of trisomies are shared, there 
are some subtle variations of non-disjunction 
patterns among different chromosome sub-
types consisting of diverse recombination pat-
terns and varied meiotic stage errors. It seems 



CLINICAL RELEVANCE OF CYTOGENETICS TO PEDIATRIC PRACTICE. POSTNATAL FINDINGS OF PATAU SYNDROME – REVIEW OF 5 CASES

MK pg 182

182 Maedica
  

A Journal of Clinical  Medicine, Volume 5 No.3 2010

that there are specific non-disjunctional pat-
terns that affect different chromosomal subsets, 
including the acrocentric chromosomes (4). For 
the majority of cases, the chromosomal dis-
junction errors in Patau’s syndrome seem to 
have arisen mostly through maternal meiotic 
errors, similar to other trisomies; unusually, 
there are relatively equal numbers of meiosis I 
and II errors (5,6). As with other trisomies, for 
trisomy 13 failure to recombine is an important 
determining factor in the etiopathogeny of this 
chromosomal anomaly. 

Abnormalities of chromosomes are classi-
fied as numerical and structural involving both 
autosomes and sex chromosomes.

Existing literature on chromosomal aberra-
tions shows trisomy 21 to be the commonest, 
with its incidence 1:650-1:1000 live births (7). 
Trisomy 18 represents the second most com-
mon autosomal trisomy syndrome after trisomy 
21. Because trisomy 18 is a relative common 
chromosomal cause of stillbirths, the frequency 
in total births would be higher than figure of 1 
in 6000 (8). The best estimate of live births with 
trisomy 13 after accounting for prenatal diag-
nosis is approximately 1 in 10000 to 1 in 20000 
(8). Turner syndrome is reported to occur in 1 
in 2500 to 1 in 3000 live-born females, based 
on screening of newborn populations (8).

About 27% of the children reffered to our 
genetic department, selected cases, had chro-
mosomal abnormalities, excluding the chromo-
somal variants. Trisomy 21 was the most auto-
somal trisomy observed. In our review trisomy 
13 syndrome was the second most common 
numerical anomaly together with Turner syn-
drome, after trisomy 21, followed by trisomy 
18 (Table 3).  

DIFFERENTIAL DIAGNOSIS

Holoprosencephaly-polydactyly syndrome 
(Pseudo-trisomy 13) (OMIM 264480) (9) is an 
autosomal recessive disorder associated with 
clinical features highly suggestive of trisomy 13, 
in the absence of an abnormal karyotype. This 
genetic entity is frequently related to consan-
guinity and is often misinterpreted as Patau 
syndrome in clinical practice. 

Pallister-Hall syndrome (OMIM 146510) (9) 
is an autosomal dominant disorder comprising 
hypothalamic hamartoma, pituitary dysfunc-
tion, mesoaxial or postaxial polydactyly and 
visceral malformation (10).

Smith-Lemli-Opitz syndrome (OMIM 
270400) (9) is an autosomal recessive multiple 
congenital malformation and mental retarda-
tion syndrome caused by the deficiency of 7-
dehydrocholesterol reductase (11); the pheno-
type consists of prenatal onset growth 
deficiency, failure to thrive, microcephaly, 
postaxial polydactyly and Y-shaped 2,3 toe syn-
dactyly (12).

Short rib-polydactyly syndrome is a descrip-
tive category for a group of lethal skeletal dys-
plasias characterized by a hypoplastic thorax, 
short ribs, short limbs, polydactyly and visceral 
abnormalities, inherited in an autosomal reces-
sive pattern. At least four types have been rec-
ognised (12). 

McKusick-Kaufman syndrome (OMIM 
#236700) (9) and Bardet-Biedl syndrome 
(OMIM #209900) (9) have a phenotypic over-
lap particularly in infancy, all children should 
be re-evaluated for retinitis pigmentosa and 
other signs of Bardet-Biedl in later childhood 
(13). The phenotypic triad of anomalies con-
sists of primary amenorrhea caused by com-
plete lack of mullerian fusion with vaginal 
agenesis or mullerian aplasia, postaxial poly-
dactyly and congenital heart malformation 
(14).

Microphtalmia with limb anomalies syn-
drome (OMIM %206920) (9) is an autosomal 
recessive disorder in consanguineous families 
characterised by unilateral/bilateral anophthal-
mia or microphthalmia, flat nasal bridge, cleft 
lip/palate, limb malformations (syndactyly, feet 
postaxial polydactyly), mental retardation.

These syndromes have some individual fea-
tures in common with Patau syndrome but the 

TABLE 3. Summary of chromosomal analyses done in our 
department during 2007-2009, with number of abnormal 
cases and corresponding percentages for numerical 
anomalies
*(% from total numerical anomalies)

Number of malformed children reffered 806
Number of children karyotyped 402
Normal karyotypes 187
Abnormal karyotypes 215
Numerical anomalies 191
Down syndrome (trisomy 21) 177 (92,67%)*

Edwards syndrome (trisomy 18) 4 (2,09%)
Patau syndrome (trisomy 13) 5 (2,61%)
Turner syndrome 5 (2,61%)
Structural anomalies 24
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cytogenetic diagnostic testing should allow 
these conditions to be excluded in most cases 
(Fig.6).  

TREATMENT AND CARE

There is no treatment or cure for trisomy 13. 
Early diagnosis of Patau syndrome is essen-

tial for proper management of the patients, in-
cluding surveillance of some specific complica-
tions. 

Survival

Mortality is high for newborns with trisomy 
13; some patients will survive beyond the neo-
natal period, with a smaller number of cases sur-
viving for many years. The evolution is correlated 
with several factors, including the severity of car-
diac and cerebral malformations and of other 
multiple congenital anomalies (15).

Some authors have suggested that certain 
cytogenetic forms may be associated with lon-
ger survival (16). Others attributed this to the 
more aggressive management of individual cas-
es with trisomy 13 (17). 

Management issues

The Patau syndrome involves multiple ab-
normalities, many of which are not compatible 
with life. The type of treatment depends on the 
patient’s individual condition.

Gastro-oesophageal reflux and feeding dif-
ficulties are almost invariable in trisomy 13. As-
piration during feeding or from reflux may 
cause cardiorespiratory arrest (12).

Cardiac defects occur in 80% of cases. For 
the congenital heart diseases common for tri-
somy 13, like atrial septal defect, ventricular 
septal defect, patent ductus arteriosus (PDA), 
the standard treatment is pharmacological in-
tervention (for PDA) and palliative or corrective 
surgery (18). 

Infants with trisomy 13 have significant in-
volvement of central nervous system (CNS) and 
are at high risk of profound mental retardation. 
Holoprosencephaly and other forebrain devel-
opmental anomalies are common. Less com-
monly, these infants may have hypoplasia of 
the cerebellum, hydrocephalus and spinal dys-
raphism (19). 

FIGURE 6. Practical steps for the evaluation of a patient suspected to have 
trisomy 13
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Eye problems are common in trisomy 13. 
The most frequent ocular findings of Patau syn-
drome are microphtalmia, coloboma of the iris 
and cilliary body and retinal dysplasia (20). 

Many babies with trisomy 13 have extra fin-
gers and toes (polydactyly) which could benefit 
of surgery. Cleft lip and cleft palate are present 
in 60-70% of cases and are also frequently sur-
gically corrected (12).

Sometimes, infants with Patau syndrome 
can have scalp abnormalities (cutis aplasia) 
which resemble ulcers (12). 

Other uncommonly associated manifesta-
tions include: renal and genitalia abnormalities, 
ectrodactyly (21), hypoplastic pelvis, single um-
bilical artery, inguinal hernia, umbilical hernia 
etc. (1) (16)

In conclusion, considering the different as-
pects of the evolution of a patient with trisomy 
13 and possible complications, it is necessary a 
multidisciplinary approach for the manage-
ment and treatment of such cases.

Inheritance and genetic counselling

Genetic counselling is based on clinical 
evaluation, exploring family history and cytoge-
netic analysis; it is a complex procedure due to 
the different chromosomal aberrations. The 
work-up of a patient suspected of chromosom-
al anomaly starts with a detailed dysmorpholo-
gy examination. Because we need to have a 
preventive approach family history is very im-
portant to identify other family members that 
might be at risk, although sometimes in prac-
tice is not possible to do a complete investiga-
tion due to the incompliance of the family. 

Cytogenetic analysis is crucial for every 
newborn with high risk of chromosomal abnor-
mality. If an aneuploidy of chromosome 13 is 
found, the recurrence risk depends on the ge-
netic variant of the anomaly. For the free triso-
my 13 variant the recurrence risk is low. In this 
type of situation, the parents karyotype is not 
necessary because most cases of this kind are 
isolated occurrences. For the other two variants 
(Robertsonian translocations and partial triso-
my 13), the risk of recurrence is high and par-
ents karyotype must be performed. Also, FISH 

(Fluorescence in Situ Hybridization) studies 
could be usually used to describe more accu-
rately some chromosomal anomalies. Prenatal 
cytogenetic analysis from CVS (chorionic villus 
sampling) or amniotic fluid can provide diagno-
sis and help the family to avoid recurrence. 
Echographic evaluation of malformated fetuses 
is important for prenatal diagnosis and counsel-
ling. Cytogenetic analysis could identify a pre-
cise prenatal diagnosis and could characterise a 
malformative syndrome. Recurrence risks for 
future pregnancies must be addressed in all 
cases, whether aneuploidy or structural rear-
rangements are involved.

The psychological support offered to the 
parents may contribute positively to the sur-
vival of patients with less severe phenotype and 
to the maintenance of family-child relationship. 
Early intervention programs will be very impor-
tant for the small number of children with Pa-
tau syndrome that will survive through the first 
months of life.  

CONCLUSION

This study demonstrates the importance of 
cytogenetic evaluation in patients who have 
clinical features resembling Patau syn-
drome. 
The result of chromosomal analysis is man-
datory for genetic counselling because rec-
ognition of parents with chromosomal rear-
rangements is very important, as the risk of 
recurrence is high for some cases. For these 
cases, prenatal cytogenetic testing is neces-
sary to prevent the birth of another child 
with this syndrome
The precise delineation of Patau syndrome 
is only possible using clinical examination 
and cytogenetic tools. 
Management and treatment of patients with 
trisomy 13 demands a multidisciplinary ap-
proach. 
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